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List of Abbreviations

Abbreviation

Definition

1+MG 1+ Million Genomes Project

AAl Authentication and Authorisation Infrastructure

ACHSE Allianz Chronischer Seltener Erkrankungen e.\V.

Al Artificial Intelligence

API Application Programming Interface

BIAM Fedgrgl Institute for Drugs and Medical Devices (Bundesinstitut fur Arzneimittel und
Medizinprodukte)

BIH Berlin Institute for Health

BMBF Bundesministerium fiir Bildung und Forschung / Federal Ministry of Education and Research

BMG Bundesministerium fiir Gesundheit / Federal Ministry of Health

BoD Board of Directors - Main governing body of GHGA

CDS Central Data Stewards - Data steward team located at GHGA Central

cf. See also

CISPA Helmholtz Centre for Information Security

cSPE community Secure Processing Environment

DAC, eDAC Data Access Committee, electronic Data Access Committee

DMG Data Mobilisation grant

de.KCD German Competence Center for Cloud Technologies for Data Management and Processing

de.NBI German Network for Bioinformatics Infrastructure (ELIXIR-DE)

DFG Deutsche Forschungsgemeinschaft/German Research Foundation

DFN German Research Network

DKFZ German Cancer ResearchyCenter

DKTK German Caonsortium for Translational Cancer Research DNA Deoxyribonucleic acid

DS Data Steward

DZIF German centre for infection research

DZNE Deutsches Zentrum fir Neurodegenerative Erkrankungen e.V.

EBI European Bioinformatics Institute

EEG(';\AFEGA’ European Genome-Phenome Archive, federated EGA, central EGA

EHDS European Health Data Space

EKUT Eberhard-Karls-Universitat Tubingen

ELSI ethical, legal, and societal impact

EMBL Europaisches Laboratorium fiir Molekularbiologie

Eggg;&ancer European Open Science Cloud, EOSC for cancer

ERDERA European Rare Diseases Research Alliance

ESHG European Society of Human Genetics

ETL Extract-Transform-Load - Standard data loading process

EU European Union




Abbreviation Definition

FAIR Findable, Accessible, Interoperable, and Re-usable

FDG Research Data Act (Forschungsdatengesetz)

FEGA Federated European Genome-Phenome Archive

GA4GH Global Alliance for Genomics and Health

GDC Genome Data Centre (Genomrechenzentrum) within MV GenomSeq
GBN German Biobanking Node

GDI Genomic Data Infrastructure Initiative

GDNG Health Data Utilisation Act (Gesundheitsdatennutzungsgesetz)
GDPR General Data Protection Regulation

GFH Deutsche Gesellschaft fir Humangenetik

GHGA German Human Genome-Phenome Archive

GNC German National Cohort / NAKO

gnomAD Genome Aggregation Database

GSC Genomic Standards Consortium

HPC High-Performance Computing

HPO Human Phenotype Ontology

HZI Helmholtz Centre for Infection Research

IAM4NFDI Base4NFDI project for Identity & Accéss Management

ICGC International Cancer Genome Consortium

IHEC International Human Epigenome Consertium

IFF Internal Flex Fund

P Innovation & Implementation Project

ISMS Information Secutity Management System

IT Information Tfechnology

ITCF Information Technology Core Facility of DKFZ

KGI4NFDI Base4NFDI project for a Knowledge Graph Infrastructure Service
Kl Kunstliche Intelligenz

KiTZ Hopp Children’s Cancer Center Heidelberg

KMS Key Milestones

KPI Key Performance Indicator

LDS Lead Data Steward

LIMS Laboratory information management system

LoC Letter of Commitment

LRz Leibniz-Rechenzentrum der Bayerischen Akademie der Wissenschaften
MDC Max Delbrtick Center for Molecular Medicine

MDM Metadata Model

MHH Medizinische Hochschule Hannover

MI/MI-I Medical Informatics Initiative

MoU Memorandum of Understanding




Abbreviation

Definition

MPI

Max Planck Institute

MTB Molecular Tumor Board

MV GenomSeq g/lsodfdeeg\/c(;)lrah?/t))en Genomsequenzierung, Model Project Genome Sequencing (according to
NAKO e.V. Nationale Kohorte / German National Cohort (GNC)

NCCT NGS Competence Center Tibingen

NCT Nationales Centrum fir Tumorerkrankungen

NFDI Nationale Forschungsdateninfrastrukturen / National Research Data Infrastructures
NGS Next-Generation Sequencing

NGS-CN NGS Competence Network

OoCB Data Hub Operations Consortium Board

PaGODA Study “Patients’ perspectives on Governance of an Omics Database” Study

Pl Principal Investigator

PM Person Month(s) or Project Management

QBiC Quantitative Biology Center at the University of Tiibiigen QC Quality Control
RD Rare Disease(s)

RDC Research Data centre

RDM Research Data Management

RNA Ribonucleic acid

RRzK Regionales Rechenzentrum dér Universitat zu Koln / Regional Computing Center of UzK
rSPE Restricted Secure Processing Enviranment

SAB Scientific Advisory Board

SC Steering Committee

Seq Sequencing

SOP Standard Operating Procedure

SPE Secure Processing Environment

TA TaskiArea

TL/TLC Team Lead / Team Lead Committee

ToU GHGA Terms of Use (cf. https://docs.ghga.de/)

TRE Trusted Research Environment

TS4NFDI Base4NFDI project for Terminology Services

TUD Technische Universitat Dresden

TUM Technische Universitat Miinchen

TUMUH University Hospital of the Technical University of Munich

UAB User Advisory Board

udsS Universitat des Saarlandes

UHH University Hospital Heidelberg

UK United Kingdom

UKI Universitatsklinikum Schleswig-Holstein
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Abbreviation

Definition

UKT University Hospital Tibingen

UzK Universitat zu Koln / Cologne University

WES Whole-Exome Sequencing

WGS Whole Genome Sequencing

ZDV Zentrum fur Datenverarbeitung / Center for Data Processing

ZIH Zentrum fir Informationsdienste und Hochleistungsrechnen / Center for Information Services

and High-Performance Computing




B-1 Proposal Part 1
1 General Information

Name of the consortium in English and German
German Human Genome-Phenome Archive / Deutsches Humangenom-Phanomarchiv

Summary of the proposal in English

GHGA, the German Human Genome-Phenome Archive, is a national infrastructure that
facilitates the secure archival, sharing, and processing of access-controlled human omics
data. It is connected to national data providers and scientific communities using omics
technologies, and it collaborates with European resources and initiatives such as the
European Genome-Phenome Archive (EGA), the European Genomic Data Infrastructure
(GDI), and the 1+ Million Genomes project (1+MG).

During its initial project phase, GHGA established a multi-disciplinary team, created a legal
framework, and set up services for managing omics data.We launched the GHGA Metadata
Catalog, Germany’s first national omics data repository, tecently expanded by the GHGA
Archive, a full-fledged archive for access-controlled) human omics data. GHGA has
established omics metadata standards, unified data workflows, and connected national
stakeholders to key international initiatives.

GHGA has developed an integrated<legal, ethical, and technical framework to address
human omics data sharing, establishing a,foundation for future growth. GHGA is positioned
as a prominent infrastructure_for'emics data in Germany, facilitating strategic connections
nationally and internationally. GHGA is the German node for the federated European
Genome-Phenome Archive (fEGA) and is a member of the national initiatives forum of the
Global Alliance for “Genomics and Health (GA4GH). These activities will naturally also
contribute to upcoming developments such as the European Health Data Space.

The engagement in national strategic initiatives has created key connections and enabled an
extended mandate that is fully aligned with, but extends beyond, the scope of the NFDI. In
particular, GHGA has been a maijor driver of strategic national developments in genome
medicine, and the consortium has been mandated by national ministries to operate core
infrastructure components for the Model Project Genome Sequencing (MV GenomSeq),
connecting this major programme to the European Genomic Data Infrastructure Initiative.

In the next funding phase, we will consolidate our activities, and build on the commitments of
key data providers to grow the archive. With the core infrastructure operational, we will
reinforce our efforts to enable the community to deposit data. A second focus area is the

establishment of secure processing environments in order to create new secondary use



opportunities aligned with national needs. We have initiated driver projects with our core
communities to pilot new services and showcase the added value of GHGA. Finally, building
a sustainable long-term business model based on income from GHGA-associated research
and infrastructure projects will ensure the future of GHGA as a national research data

infrastructure.

Summary of the proposal in German

GHGA, das Deutsche Humangenom-Phanomarchiv, ist eine nationale
Forschungsdateninfrastruktur, die das sichere Archivieren, Teilen und Verarbeiten von
zugangsbeschrankten menschlichen Omics-Daten ermdglicht. Es ist mit nationalen
Datenanbietern und der wissenschaftlichen Gemeinschaft verbunden und arbeitet eng mit
europdischen Ressourcen und Initiativen wie dem European Genome-Phenome Archive
(EGA), der European Genomic Data Infrastructure (GDI) und dem 1+ Million Genomes
(1+MG) Projekt zusammen.

In der ersten Fdérderphase haben wir einen rechtlichen ¢Rahmen geschaffen und die
technisch-organisatorische Plattform flr das Managementivon Omics-Daten etabliert. Mit
dem GHGA Metadatenkatalog und dem GHGA Archiv wurde eine umfangreiche FAIRe
Dateninfrastruktur in Betrieb gebracht. Des Weiteren ‘hat GHGA an der Etablierung von
Metadatenstandards, der Vereinheitlichung, ‘WVon . Omics-Daten-Workflows und der
(inter-)nationalen Vernetzung nationalér Akteure maRgeblich mitgewirkt. GHGA wurde zum
deutschen Knoten fiir das foderierte’ European Genome-Phenome Archive ernannt und
entwickelt sich zu einem nationalen Leitprojekt innerhalb der Global Alliance for Genomic
and Health. GHGA ist eng in_strategische nationale Entwicklungen eingebunden und wurde
von den Bundesministerien fir  Bildung und Forschung sowie Gesundheit beauftragt,
zentrale Infrastrukturkomponenten fir das nationale Modellvorhaben Genomsequenzierung
zu betreiben und Deutschland mit GDI zu verbinden. In diesem Kontext haben die
GHGA-Datenknoten auch die Zulassung als Genomrechenzentren durch das BfArM
erhalten.

In der nachsten Finanzierungsphase werden wir unsere Aktivitaten weiter konsolidieren und
das Archiv, basierend auf den Beitrdgen wichtiger Datenanbieter, weiter ausbauen.
Aufbauend auf dem verlasslichen Betrieb unserer Kerninfrastruktur werden wir unsere
Bemulhungen verstarken, die Community bei der Hinterlegung ihrer Daten zu unterstitzen,
was zu erheblichen genomischen Datenressourcen fuhren wird. Ein zweiter zentraler
Bereich der zukinftigen Entwicklung besteht darin, neue Werkzeuge zu liefern, um die
Daten fur die Sekundarnutzung zuganglicher zu machen. Technisch wird dies durch den
Aufbau einer sicheren Verarbeitungsumgebung auf Basis von Cloud-Technologien erreicht,

die die Rahmenbedingungen in Deutschland beriicksichtigt. Wissenschaftlich haben wir



mehrere Leitprojekte in den Bereichen Onkologie, seltene Krankheiten und allgemeine
Krankheiten/Pravention definiert, die unsere Losungen testen und gleichzeitig den Mehrwert
des Datenaustauschs demonstrieren werden. Dies wird zu einem dringend bendétigten
Kulturwandel beitragen. GHGA-assoziierte Schwesterprojekte und insbesondere das
nationale Modellvorhaben Genomsequenzierung werden es uns ermdglichen, ein
nachhaltiges Finanzierungs- und Geschaftsmodell zu entwickeln, um das Konsortium auf

eine zukunftige Institutionalisierung vorzubereiten.

Applicant institution

Applicant institution Location

German Cancer Research Center (DKFZ) Heidelberg
Spokesperson

Spokesperson Institutiondocation

Oliver Stegle DKFZ and EMBLHeidelberg

Co-applicant institutions

Co-applicant institutions Location
Berlin Institute of Health @Charité (BIH) Berlin
Eberhard-Karls-Universitat Tubingen (EKUT) Tubingen
European Molecular Biology Laboratory (EMBL) Heidelberg
Helmholtz Munich (HMGU) Munich
University Hospital of the Technical University of Munich (TUMUH) Munich
Max Delbriick Center for Molecular Médicine (MDC) Berlin
Technical University of Munich (TUM) Munich
Technische Universitat Dresden (TUD) Dresden
Universitat zu Koln (UzK) Cologne
University Hospital Heidelberg (UHH) Heidelberg
University Hospital Tibingend{UKT) Tabingen
University of Heidelberg (UHD) Heidelberg

Co-spokespersons

Co-spokespersons Institution, location Task area(s)
Dieter Beule MDC and BIH, Berlin A2, A4, B2

lvo Buchhalter DKFZ, Heidelberg A1, A2 A4
Andreas Dahl TUD, Dresden A4

Julien Gagneur TUM, Munich A4, B1, B2

Holm Graessner UKT, Tubingen B1, B2, B3

Daniel Hiibbschmann DKFZ, Heidelberg B1, B2

Oliver Kohlbacher EKUT, Tubingen A2, A4, B3, C1, C2
Jan Korbel EMBL, Heidelberg B4, C2




Co-spokespersons Institution, location

Task area(s)

Fruzsina Molnar-Gabor UHD, Heidelberg

B5

Susanne Motameny UzK, Cologne A4

Sven Nahnsen EKUT, Tubingen B2, B4

Stefan Wesner UzK, Cologne A2

Juliane Winkelmann TUMUH, TUM, & HMGU, Munich B3

Eva Winkler UHH, Heidelberg B5, C2
Participants
Participating Institutions

Participating institutions Location
Bundesinstitut fur Arzneimittel und Medizinprodukte (BfArM) Bonn
Charité - Universitatsmedizin Berlin (Charité) Berlin
de.NBl e.V. Heidelberg
Deutsches Zentrum fur Neurodegenerative Erkrankungen e.V. (DZNE) Bonn
EMBL-EBI Cambridge, UK Hinxton, UK
German National Cohort (GNC / NAKO) e.V. Heidelberg
Helmholtz-Zentrum fir Infektionsforschung (HZI) Brunswick
Helmholtz-Zentrum fir Informationssicherheit (CISPA) Saarbriicken
Medizinische Hochschule Hannover (MHH) Hanover
National Center for Tumor Diseases (NCT DD) Dresden Dresden
National Center for Tumor Diseases (NCT¢HD) Heidelberg Heidelberg
Universitat des Saarlandes (UdS) Saarbricken
Universitat Freiburg (UFR) Freiburg
Universitatsklinikum Schleswig-Holstein, Kiel (UKI) Kiel
ZB MED - Informationszentrumsllebenswissenschaften (ZBMED) Cologne

Participating individ@ials

Participating individuals Institution, location

Viktor Achter UzK, Cologne

Peer Bork EMBL, Heidelberg

Benedikt Brors DKFZ, Heidelberg

Nataliya Di Donato MHH, Hanover

Juliane Fluck ZB MED, Cologne

Mario Fritz CISPA, Saarbriicken

Stefan Frohling

DKFZ/UHH/NCT Heidelberg, Heidelberg

Hanno Glimm

National Center for Tumor Diseases (NCT) Dresden

Bjorn Griining UFR, Freiburg

Karsten Hacker MDC, Berlin

Britta Hanisch BfArM, Bonn

Wolfgang Huber EMBL, Heidelberg

Dirk Jager NCT Heidelberg/UHH/DKFZ, Heidelberg




Participating individuals

Institution, location

Thomas Keane

EMBL-EBI Cambridge, UK

Jens Kriiger

EKUT, Tubingen

Martin Lablans

DKFZ, Heidelberg

Peter Lichter

DKFZ, Heidelberg

Nisar Malek

UKT, Tibingen

Ninja Marnau

CISPA, Saarbriicken

Alice McHardy

HZI, Brunswick

Christian Mertes

TUMUH, Munich

Ralph Miiller-Pfefferkorn

TUD, Dresden

Wolfgang E. Nagel

TUD, Dresden

Uwe Ohler

MDC, Berlin

Stephan Ossowski

UKT, Tibingen

Leo Panreck

NAKO e.V., Heidelberg

Annette Peters

HMGU & NAKO, Munich

Tobias Pischon

MDC, Berlin

Stefan Pfister

DKFZ and KiTZ, Heidelberg

Peter Robinson

BIH, Berlin

Philip Rosenstiel

UKI, Kiel

Christoph Schickhardt

NCT-HD / DKFZ Heidelberg

Thorsten Schlomm

Charité, Berlin

Joachim Schultze

DZNE; Bonn

Julia Schulze-Hentrich

UdS, Saarbriicken

Cornelia Specht

GBN and Chairité, Berlin

Thomas Ulas

DZNE, Bonn

Thomas Walter

EKUT, Tubingen

Jorn Walter

UdS, Saarbriicken

Contributions of the participants

de.NBI e.V., represented by Oliver Kohlbacher, will work together on training aspects (TA
A4) and enable GHGA access to the biomatics infrastructure, services, and other resources
provided via de.NBI/ELXIR-DE. « Viktor Achter (UzK) is heading the HPC centre at UzK
and will be responsible for the operations of the data hub in Cologne (TA A2). « Peer Bork
(EMBL) will support the efforts for interoperability of the GHGA platform, especially with
respect to alignment with NFDI4Microbiota (TA B4). « Benedikt Brors (DKFZ) will support
GHGA use cases in cancer bioinformatics (TA B1 and B2) and will connect GHGA to the
PM*Onco project. « Nataliya Di Donato (MHH) will lead the prospective data hub at the
MHH (TA A2 and A4). + Juliane Fluck (ZBMED) will further support the interaction with


https://www.medizininformatik-initiative.de/de/pm4onco-personalized-medicine-oncology

NFDI4Health along the joint use cases (TA B4) and will foster NFDI interactions in the
biomedical field. « Mario Fritz (CISPA) will provide expertise on privacy-preserving analysis
and data processing (TA A3). « Stefan Frohling (NCT HD) will support the operation of
GHGA by providing clinically annotated genome, transcriptome, and methylome data from
MASTER and additional clinical networks (TA B1&B2) as well as long-standing expertise in
FAIR (Findable, Accessible, Interoperable, Reusable) data sharing. « Hanno Glimm (NCT
DD) will support the operation of GHGA by providing clinically annotated genome,
transcriptome, and methylome data from MASTER and additional clinical networks (TA
B1&B2). « Bjorn Gruning (UFR) will contribute his experience with various GA4GH
standards by engaging with the Galaxy Public Health community (TA B2). « Karsten Hacker
(MDC) will, together with Dieter Beule, operate the GHGA data hub in Berlin at MDC (TA
A2). - Britta Hanisch (BfArM) will work together with GHGA and the GHGA data hubs (TA
A2) to enable the secondary use of the research data generated within'the MV GenomSeq. *
Wolfgang Huber (EMBL) will continue to support GHGA ‘by engaging in training activities
(TA B3) and to support GHGA by connecting to long-standing,community efforts such as
Bioconductor. « Dirk Jager (NCT HD, UHH, DKFZ Heidelberg) is supporting GHGA by
connecting GHGA to oncological communities active ‘within the NCT Heidelberg (TA B1).
* Thomas Keane (EMBL-EBI) is leading the;EGA and is working together with GHGA within
the FEGA ensuring international connectivity of GHGA (TA B4). « Jens Kruger (EKUT) will
provide expertise on Trusted Research Environments (TREs) and related technical issues
and legal implications (TA A3) andawill support the operation of the Tibingen data hub (TA
A2 and A4). < Martin Lablans (DKF2Z) will contribute expertise on record linkage and
connect GHGA to efforts in /the medical informatics initiative (TA B4). « Peter Lichter (DKFZ
and NCT HD) will work with, GHGA to connect to communities around cancer genomics (TA
B1) and will use GHGA as a data platform for clinical programmes at the NCT HD (CATCH
and COGNITION). < Nisar Malek (UKT) will contribute his experience in personalised
medicine and as speaker of the German Network for Personalized Medicine (DNPM) support
the mobilisation of omics data from this network (TA B1). « Ninja Marnau (CISPA) will
support GHGA with her expertise on IT security and privacy law (TA C2). « Alice McHardy
(HZI) will support the implementation of strategies for handling sensitive data such as
biomedical data from patient cohorts, as well as for data tied to both the GHGA and the
NFDI4Microbiota consortium, such as human microbiome data sets (TA B1). « Christian
Mertes (TUMUH and TUM) is leading the diagnostic platform at the Institute of Human
Genetics at the TUMUH and contributes with his expertise in processing large-scale NGS
datasets (TA B2) as well as in running secure IT Infrastructure at scale (TA A2). - Wolfgang
E. Nagel (TUD) will support the operation of the Dresden data hub (TA A2 and A4). « Ralph
Miiller-Pfefferkorn (TUD) will provide expertise on data analytics platforms (TA A3) and will


https://www.bioconductor.org/
https://www.nct-heidelberg.de/forschung/molecular-stratification/cognition-cognition-guide-catch.html
https://www.nct-heidelberg.de/forschung/molecular-stratification/cognition-cognition-guide-catch.html

support the operation of the Dresden data hub (TA A2 and A4). - Uwe Ohler (MDC) will
facilitate the operational embedding of GHGA at the Berlin data hub (TA A2) and contribute
expertise in omics workflows (TA B2). « Stephan Ossowski will support the community
engagement efforts and provide expertise on scalable methodologies and infrastructure for
research on rare diseases as well as bioinformatic development of methods for personalised
medicine and NGS-based diagnostics (TA B1 and B2). « Leo Panreck will bridge efforts in
GHGA with data management efforts in the German National Cohort (NAKO e.V.) to make
NAKO Omics data available via the GHGA platform and to enable interoperability of GHGA
with further data sources around cohort studies (TA B1). * Annette Peters (HMGU) will
support GHGA by deepening the connection to NAKQO'’s efforts around genotyping and omics
data and help connecting to the epidemiological research communities (TA B1). « Tobias
Pischon will enable close interaction with NFDI4Health along theyjoint use cases (TA B1)
and will support NFDI interactions in the biomedical and epidemieological communities (TA
B2). - Stefan Pfister will provide access to datasets of the ITCC-P4yplatform, the world's
largest repertoire of patient-derived xenograft (PDX) models of paediatric tumours, and use
GHGA as the primary archive for archive for the ITCC PedCanPortal developing a global
platform for the integration and sharing of data from paediatric precision oncology studies
(TA B1 and B2). « Peter Robinson (BIH) will, contribute his experience in structured clinical
data, in particular the phenopackets standard,to standardise phenotypic data deposition.
Peter has led the Human Phenotype Ontology=(HPO) project since its inception in 2008 and
will extend HPO content as neededto represent GHGA clinical data (B4). < Philip
Rosenstiel (UKI) will contribute, his“experience in genomic medicine in general and
genomics of chronic inflammatory, disease to our community outreach efforts (TA B1&B4).
» Christoph Schickhardt (NCT=HD, DKFZ) will contribute his expertise in the fields of ethics
of genomics and ethical governance of genetic & clinical data sharing, and connect the
GHGA consortium to the Working Group Consent of the German Medical Informatics
Initiative (TA B5). « Thorsten Schlomm will enable the connection of DNA-Med Connect, a
clinical data hub within the MV GenomSeq, to the GHGA Data Infrastructure, ensuring close
alignment on metadata schemata and on patient outreach measures. (TA B1, B2).
» Joachim Schultze will work engage in TA B1, B2 and B4 to support the metadata
framework development and to develop FAIR scoring metrics.  Julia Schulze-Hentrich will
engage in public outreach measures to promote the GHGA brand and core functionalities
and to widen the spectrum of GHGA data usage (e.g., within the functional (epi)genomics
community (TA B3)). « Cornelia Specht (GBN/Charité) will support the interoperability of
GHGA with the German Biobanking Node (GBN) and BBMRI-ERIC (TA B1). - Thomas Ulas

will engage in TA B1, B2 and B4 to support the metadata framework development and to

develop FAIR scoring metrics. - Thomas Walter will provide expertise on TREs and related
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technical issues and legal implications (TA A3) and will support the operation of the
Tubingen data hub (TA A2 and A4). - Jorn Walter (UdS) will engage in public outreach
measures to promote the GHGA brand and core functionalities and to widen the spectrum of

GHGA data usage (e.g., within the functional (epi)genomics community (TA B3)).

Names and numbers of the DFG review boards (DFG-Fachkollegien) that reflect the
subject orientation of the proposed consortium

e 21 Biologie / 2.11 Basic Research in Biology and Medicine

e 22 Medizin/ 2.22 Medicine

2 Scope and Objectives

2.1 Research domains or research methods addressed by the consortium
GHGA addresses the secure and safe data storage, management, sharing and analysis of
the full spectrum of human omics data, following the well-established controlled-access
principles [1,2].

2.1.1. Research domains

GHGA serves diverse scientific communities and stakeholders sharing an interest in human
omics data. The largest community for human omics is biomedical researchers interested in
molecular aetiology and potential therapies.for variots diseases. On the one hand, these
users require a secure, trustworthy,<and convenient repository for their omics data, which
GHGA has established and launched'in theifirst project period. On the other hand, the same
researchers also require access to large ‘community reference datasets generated in other
labs and/or in the contextofyinternational consortia, and will require utilising external
datasets to enable, replicate, and verify discoveries. Whilst the data resources that are
suitable for deposition in GHGA are still building up, GHGA will increasingly become an
important resource to epidemiological communities (i.e., when linked to external clinical data,
for example, via record linkage to the Medical Informatics Initiative (MIl), the German
Centers for Health Research (DZG), the Model Project Genome Sequencing (MV
GenomSeq (via the national trust centre at the Robert Koch Institute)), biobanks (via
German Biobank Node) and NAKO). Patients, patient networks, but also citizens and citizen
scientists are additional key stakeholders of GHGA.

Entirely different approaches are required to communicate to these distinct communities
effectively, on how their valuable data will be used and how GHGA complies with changing
ethical and legal requirements for access to their data over time. GHGA has conducted
significant efforts to understand the needs and expectations of patients [3], including patient
outreach campaigns, information sessions, and research in this field. While initially, the

majority of the human data generated will represent genomic data [4], the integration of



additional omics types such as epigenomes, transcriptomics, or proteomes (which are
increasingly collected from the same sample donors) will turn GHGA into a unique resource
where such multi-omics data will be accessible in a transparent and reproducible manner,
fostering research in systems medicine. In the first project period, the ingest of such data
modalities has been piloted with oncology data, of which we host transcriptome and
epigenome data, and we will further provide access to upcoming data types such as spatial
and single-cell transcriptomics.

GHGA is also foreseen to be a key resource and major driver for the development of new
computational methods. In addition to classical bioinformatics, we observe a rise of artificial
intelligence (Al) in omics-related applications. This is motivated by growing data volumes on
the one hand, and by the specific structure of genome sequences on the other hand,
rendering Al-based approaches particularly applicable. The Al cemmunity is increasingly
becoming interested in GHGA as a resource and we have taken the first steps to make tools
accessible on our infrastructure. As such, we have developed’workflows and analysis
methods in order to equip the community with the tools needed to exploit GHGA as a
resource.

In order to serve our communities as efficiently. as, possible, we have employed a
step-by-step approach to grow our user “community across all research domains that
generate or use human omics data and derived data types. Initially, our community
engagement measures were focusedson, raresdisease (RD) and cancer. We have since
made significant progress in incorperating,common disease genetics, and single-cell biology.
In the second funding period, we will continue this trajectory. In addition to consolidating our

current target communities, we will also expand into new communities, including prevention.

2.1.2 Impact
In its first funding period, GHGA has already had a major impact on its communities and

stakeholders. We would like to highlight four core areas that affected all our communities
visibly:

Establishing a national genome initiative bridging genome science and translation in
patient care: A large structural achievement has been GHGA's support to help realise a
national genome initiative and making it visible to decision-makers. GHGA has been one of
the major drivers of the MV GenomSeq as several GHGA (co-)spokespersons and
participants have been strategically involved in the conception of this project (cf. 4.1.3). Our
role has also been to make sure everything is designed to foster secondary use of data and
ensure a viable and scalable data infrastructure for the project. The launch of this project in
July 2024 is also a major milestone to integrate genome research and clinical care.

Creating a legally sound national archive for genome data: GHGA has overcome

two-decades-old issues related to legal uncertainties on the deposition of human genome



data in Germany. We now provide the national genome data service. We have been
designated as national representatives in European key initiatives, including fEGA and GDI.
Nationally, the GHGA data hubs are the only infrastructures approved as genome data
centres in the MV GenomSeq, and contractual connection to GHGA is one of the criteria
required to operate a genome data centre [5]. The ELSI task areas in GHGA have
established general-purpose templates for patient consent forms, ensuring the secondary
use of the data for research [6].

Training & enabling biomedical scientists to use genomic data for research. We have
run a multitude of courses, conferences, webinars, online lectures, and a podcast series to
reach out to various stakeholders and the general public about genomic medicine (cf. nfdi-ID
2001-2003 in Appendix 5). The training components also include practical guidelines on how
to handle sensitive data and the role of data protection, increasing the awareness of data
protection in the community - a topic essential to building and,maintaining trust in our
infrastructure. We also provide workflows and best practices for analysing omics data and
thus help train the next generation of scientists working at the'intersection of research and
genomic healthcare.

Fostering culture change: GHGA is the designated data-sharing platform for omics data
across all major initiatives in Germany (MV. GenomSeq, NCT, NAKO, DZHK, ERDERA,
Solve RD etc.). By convincing these initiatives to _share their data through GHGA, we have
made a major step forward in avoidingsthe sileisation of omics data and towards a culture of
data sharing, which (traditionally) has been limited in scope and has been delayed due to
publication embargoes. This change is reflected in both the willingness to share data, the
implementation of firm datassharing commitments, and joint efforts to build infrastructures as
evident from external funding going into the consortium. Multiple of these data controllers are
in the process of establishing internal policies that will permit data sharing via GHGA also
prior to publication. Much of that cultural change has been driven by our interaction with
patient representatives, who unanimously reaffirm the overwhelming desire to utilise the data

for research.

2.1.3 Aims for the next funding period
Building on these past achievements, we have defined three overarching aims for the

second funding period:

Consolidation and sustainability: A major aim for the upcoming funding period is to
consolidate our service portfolio, and to ensure the long-term viability of GHGA as the
national archive for genome data. Building on our national mandate, we will consolidate
metadata standards, consolidate our technical infrastructure, reshape best practices for data
sharing, and further support the FAIR-ification of human omics data. Making GHGA

sustainable entails a streamlined governance structure, the roll-out of a solid business
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model, acquisition of external funding, and mobilising financial commitments from major
stakeholders. We will also identify services that require long-term support and develop
outsourcing models where appropriate, for example using commercial cloud services. To
achieve this, we will work closely also with the NFDI e.V. and other NFDI consortia.
Enhancing community value: We strive to make the archive as useful as possible by
populating it with primary data, as well as with data derived from that. Our partnerships with
NAKO, MV GenomSeq, and other data controllers ensure the steady growth in data (10+k
genomes per year; c.f. Table 4). Automated data analysis workflows that GHGA will execute
on behalf of (and driven by feedback from) our communities will make derived data and
results directly accessible and comparable (e.g., beacon services, variant databases,
annotation services). This will help to grow our user community and provide significant
added value, extending the established data archival and sharing fanctionality of GHGA. Our
strategy for including new communities focuses on technological innovation (e.g.,
multi-omics and single-cell technologies), as well as expanding/thesrange of indications
beyond cancer and RD (e.g., common disease, healthy controls). The new community driver
projects outlined in the work programme (B1) are a key/mechanism to achieve this.
Expanding our national and international embedding: With GHGA firmly established as
the German national human genome archive, wewill' strengthen our embedding within the
NFDI and other national stakeholders. GHGA is established as the national node for
genomics across a growing portfolio, of ‘projeets, including federated EGA, the European
Genomic Data Infrastructure (GDBy ELIXIR; and will eventually be part of the European
Health Data Space (EHDS). By consolidating these roles, and leveraging the synergies
between them, GHGA will act as\a one-stop-shop for genomic data for Germany. Beyond
our communities in/genomics;ithe consortium is well-positioned to act as a driver project in
EOSC, being an early mover in the transition from classical HPC solutions to cloud
technologies. GHGA will bring the European Health Data Space to the NFDI, the first of
multiple European data spaces to come, providing opportunities for synergies and joint
national positions. Finally, we will deepen our connections with individual NFDI consortia,
most notably NFDI4Health and help develop the services of Base4NFDI and implement
them within GHGA.

2.2 Objectives and measuring success
As a national research data infrastructure, GHGA has been designed with a series of core
objectives in mind. Primarily, these objectives are based on the requirements of our target

communities, data controllers, and associated networks and communities.

2.2.1 Core Objectives
The following core objectives (CO-1 through CO-10) have been identified:
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e CO-1 - National Archive: Operate a national secure and trustworthy long-term
archive of human omics data federated within Europe
e CO-2 - Business Model: Consolidate GHGA services and develop a business model
for data archival
e CO-3 - MV GenomSeq: Coordinate and operate the genome data infrastructure
backbone for the national genome initiative Model Project Genome Sequencing
e CO-4 - SPE: Develop concepts, develop and operate a secure processing
environment for GHGA users, thereby democratising access to data
e CO-5 - Enable communities: Facilitate responsible data sharing and provide best
practices for data sharing via community driver projects
e CO-6 - National gateway: Act as a national gateway for relevant European initiatives
and data spaces and research data infrastructures
e CO-7 - ELSI Framework: Adapt to changes of the (inter)national legal and ethical
framework
e CO-8 - Training: Train the next generation of scientists on the efficient and
responsible use of omics data in research
e CO-9 - Increase value of data: Increase value 0f the research data by integrating
multiple omics modalities and connecting omics data to phenotype data
e CO-10 - Increase FAIRness: Increase FAIRness of omics data by establishing
record linkage, metadata referencesgand, linkages with other infrastructures
These individual objectives collectively support the major aims for the next funding period.
The aim to further enhance the community value of GHGA will be underpinned by the
engagement with the MV GenomSeq; novel technical solutions, the role as international
gateway, targeted community"measures, training and the deposition of multi-omics datasets
(CO 3-6, 8 & 9). As above, the expansion of the national and international embedding of
GHGA is supported via our MV GenomSeq and international engagement but will be further
strengthened via measures to address upcoming legal challenges, the focus on multi-model
data and measures to further develop metadata linkages (CO 3,6,7 & 9-10). Finally, the
transition to a sustainable infrastructure will be enabled by the objectives to deliver a
long-term archive, develop a viable business model for the infrastructure and use the role in
MV GenomSeq to deliver services of national relevance (CO 1-3).
Activities related to infrastructure services (TA A1-A4), as well as project management, legal
and sustainability (TA C1-C2) are long-term activities of GHGA, thus requiring sustainable
funding.

2.2.2 Measuring Success: KPIs and Key Milestones
The fulfilment of the core objectives will be assessed either by achieving some of the key

milestones (KMSs) from the work programme as qualitative indicators of implementation

progress. Additional quantitative key performance indicators (KPls) are defined to
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continuously track progress in key areas, for which we specify target numbers for the end of

the upcoming funding period. The following KPIs and KMS will measure the success of our

core objectives:

CO-1: National Archive: KPI 1: number of samples with deposited omics data
(target: 100,000); KPI 2: data requests received (target: 200); KPI 3: number of
samples from which data has been staged (target: 5,000)

CO-2: Business Model: KPI 4: amount of external funding received that supports
GHGA (target: 10 M€); Milestone C2.M4.T1 - White paper on business model
published

CO-3 - MV GenomSeq: Milestone C2.M2.T3: Legal framework negotiated and
executed; Milestone A4.M3.T1: First data set deposited

CO-4 - SPE: Milestone A3.M2.T1: Published white paper on GHGA cSPE;
Milestones A4.\M3.T4 First access granted for used on cSPE

CO-5: Enable communities: KPI 5: formalised interactions (e.g.;;MoU, joint grant)
with target communities (target: 5); KPI 6: organised 10+ community events;
Milestone B4.M1.T2: Data from GHGA findable in NEDI4Health Portal

CO-6 - National Gateway: Milestone B4.M2.T5 Metadata exchange with GDI
established; Milestone A4.M1.T2: First datasaccess request received via EGA fulfilled
CO-7 - ELSI Framework: Milestone B5.M 1.2 Concept for integration with EHDS;
Milestone B5.M2.T1 Compliance measure, developed for align with emerging national
legislation

CO-8: Training: KPI 7: number of participants in GHGA training events (target:
2,500); KPI 8: number of GHGA=organised training events (target: 30)

CO-9 - Increase Value: Milestone B4.M3.T3: First multi-omics metadata model
operational; Milestone A4.M3.T5: First multi-omics data set deposited in GHGA
CO-10: Increase FAIRness: KPI 9: number of infrastructures GHGA exchanges
(meta)data withi(target: 5)

By achieving these KMSs we will be able to prove that the corresponding core objectives

have been achieved. The selected KPIs will help us track progress for those core objectives

that are easier to quantify. Both will be reported regularly.

3 Consortium

Table 1: Members participating in other NFDI consortia.

Name Also participating in consortium/consortia
Bork, Peer NFDI4Microbiota

Fluck, Juliane NFDI4Health

Griining, Bjorn DataPlant, NFDI4Bioimage

Kriger, Jens DataPlant

McHardy, Alice NFDI4Microbiota
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Name Also participating in consortium/consortia
Muiller-Pfefferkorn, Ralph  |NFDI4Earth, Text+, FAIRmat, NFDI4xCS, NFDI4DS, NFDI4Chem
Nagel, Wolfgang NFDI4Earth, Text+, FAIRmat, NFDI4xCS, NFDI4DS, NFDI4Chem
Nahnsen, Sven DataPlant, NFDI4lmmuno, NFDI4Bioimage

Peters, Annette NFDI4Health

Pischon, Tobias NFDI4Health

Stegle, Oliver NFDI4Health

Walter, Thomas DataPlant

Wesner, Stefan FAIRmat

3.1 Composition of the consortium and its embedding in the community of
interest

3.1.1 Structure of the consortium and changes in its composition
Consortium Composition

The consortium for the German Human-Genome-Phenome Archive (GHGA) has been
carefully assembled to align with the project’s objectives, ensuring comprehensive coverage of
expertise in research data management. The (co-)applicant’institutions and participants were
selected to include:

e Clinicians: These members maintain close ties with'the communities GHGA serves,
ensuring the relevance and applicability of datatresources and services.

e Ethical, Legal, and Social Implications, (ELSI) Experts: These specialists provide a
robust ethical and legal foundation, for,data access and processing, addressing crucial
aspects of data governance,.consent,’and compliance.

e Omics Centres: These! centres are responsible for generating the majority of
academic omics data’in Germany, contributing critical data resources to GHGA.

e Bioinformaticians: Experienced in large-scale omics projects, these professionals
bring expertise in data analysis, integration, and interpretation.

e High-performance Computing Centres: These centres offer the necessary
infrastructure to operate a scalable and robust data management system, supporting

the computational needs of GHGA.

Changes to the Consortium

The composition of the consortium has evolved in response to changing priorities, funding,
and capacity, ensuring that GHGA is well-placed to continue meeting its goals. Key changes

include the evolution of data hubs and membership changes detailed in the following.

Evolution of Data Hubs
While the number of data hubs has been perceived as a problem as the federated structure of

GHGA adds to its complexity, we have been encouraged at a political level that a number
between five and ten data hubs would be desirable to appropriately represent the federated

structure of Germany. This is also aligned with the assessment of the Federal Office for Data
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Protection and Informational Freedom that infrastructures such as national genomics data
should not be stored in a single centralised location [7]. Besides these external drivers, the
required capacity of 50 PB for the projected data volume by 2030 also requires us to rely on
multiple partners to provide these resources as part of their own contributions, as the NFDI
funding scheme currently does not fund the creation of physical data infrastructures or pay for
comparable services. We thus strive to work with a small number of potent data hubs. Since
the original proposal, this setup has been evolving as follows:

Munich: The TUMUH has taken over the operations of the Munich data hub from TUM. Kiel:
Previously a data hub, will now no longer be operating in this capacity, reflecting a shift in
focus and resources. Berlin: Has been onboarded as a prospective data hub during the first
funding period and has now been established as a core data hub. This addition enhances
GHGA's capacity to handle large volumes of omics data and supports a more distributed and
resilient infrastructure. Hannover (MHH, Hannover Medical .Scheol): Identified as a
prospective data hub, MHH’s inclusion aims to expand |GHGAs data management
capabilities, particularly in regions critical for German academiciand clinical research. All core
data hubs have committed to providing a harmonisgd service level to the consortium via

contractual arrangements according to our tailor-made legal concept [8].

New and leaving members and impact of chapges
The careful reduction in the number of co-spokespersons (15, down from 27) allows for a new

consolidated and streamlined governance now.that the key data archiving infrastructure is
operational. Individuals who are no_longer co-spokespersons will continue to contribute their
expertise as participants. For thesGHGA members retiring in the previous or upcoming funding
period, corresponding successors have been identified and included (Stefan Wesner for Ulrich
Lang, Julia Schulze-Henrich, _for Jérn Walter, Holm Graessner for Olaf Riel). Julio
Saez-Rodriguez has .been appointed Head of Research at EMBL-EBI and is thus no longer
available for the consortium, but will continue to support GHGA through his new role at
EMBL-EBI. Stefan Hachinger left the consortium as a participant as LRZ now provides its
services as a computing centre through TUMUH. Michael Hummel retired as director of
GBN/GBA and was succeeded by Cornelia Specht. As indicated in our Lol [9], Dieter Beule
(BIH) and Christian Mertes (TUMUH) have already been added as Co-Spokesperson and
Participant, respectively, in the current funding period.

The inclusion of new members improves GHGA's connections within NFDI and to our user
communities:

e Nataliya Di Donato (MHH) joins as a participant for considering options on the
integration of MHH - a major national centre for diagnostic sequencing - as a potential
GHGA data hub.

e Juliane Fluck (ZBMED) joins as a participant to coordinate the strategic and scientific
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alignment with NFDI4Health on metadata standards, record linkage, and the joint
activities of health infrastructures in the NFDI [10].

Bjorn Griining (University of Freiburg) joins as a participant: An expert in Galaxy,
which is integral to the European Genomic Data Infrastructure (GDI) and the
EOSC4Cancer project, will contribute to the creation of execution environments and
leverage synergies to position Germany strategically within the European context.
Karsten Hacker (MDC) joins as a participant to provide IT support for the operation of
the Berlin data hub.

Britta Hanisch (BfArM): joins as participant to create a bridge between GHGA and the
BfArM as legally responsible operator of the data infrastructure for the Model Project
Genome Sequencing (MV GenomSeq).

Leo Panreck: (NAKO): joins as participant to setup joint use cases and interactions
with the NAKO.

Tobias Pischon (MDC Berlin): joins as participant to jointly develop use cases and
federated analysis strategies in the context of NAKO, andfother cohorts with data in
both NFDI4Health and GHGA.

Stefan Pfister (DKFZ) joins as a participant to" support’data mobilisation from within
the DKFZ.

Peter Robinson (Charité) joins as,a participant: Recently relocated to Germany,
Robinson brings expertise in Phenopackets, a crucial service for representing
phenotypes in the rare disease eemmunity [11]. His involvement will help standardise
and evolve data and metadata, representation, enhancing data utility and
interoperability.

The inclusion of de«NBI ‘e.V. as a participating institution (also represented by
co-spokesperseny Kohlbacher), will allow closer technical alignment on cloud and
computing standards'between GHGA and the de.NBI/ELIXIR-DE Cloud.

3.1.2 Co-applicant institutions & participants
Co-Applicant Institutions
The German Cancer Research Center (DKFZ) operates one of the largest sequencing

facilities in continental Europe and has been at the forefront of translating omics

technologies to the clinics. Through the National Center of Tumor Diseases (NCT), the Hopp
Children’s Cancer Center Heidelberg (KiTZ), and the German Cancer Consortium (DKTK),

genomes from more than 1,000 cancer patients per year are sequenced with the results

routinely feeding into molecular tumour boards. DKFZ will act as GHGA Central, while at the

same time bring institutional expertise and scientific networks to establish the federated

GHGA Data Infrastructure. Stegle (Spokesperson) heads the division for Computational

Genomics and Systems Genetics and is also a group leader at EMBL Heidelberg. He is a

member of the special group of 1+Million Genomes (1+MG) for Germany, pillar-co-lead of
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the Genomic Data Infrastructure Initiative (GDI), and steering committee member of MV
GenomSeq. His research is focused on statistical and computational methods for tying
together large population-variation data resources. He has led, and contributed to, major
international studies, including in cancer (PCAWG), population genetics and single-cell
genomics (Human Cell Atlas). Buchhalter (Co-Spokesperson) heads the Omics IT and
Data Management core facility, which performs data management, curation, and processes
thousands of omics data sets per year, from both research and clinical projects.
Hiibschmann (Co-Spokesperson) heads the Unit for Bioinformatics and Precision
Medicine and is the deputy head of the Molecular Precision Oncology Program at the NCT
HD. He is responsible for translational analysis of omics data for molecular tumour boards,
and will be responsible for developing infrastructure of a genomic newborn screening project
in Heidelberg. Brors (Participant) heads the division of Applied)Bioinformatics and has
been leading bioinformatics analysis in three German networks, within the International
Cancer Genome Consortium (ICGC) as well as leading the data coordination centre of the
German contribution to the International Human Epigenome Consortium (IHEC). Lablans
(Participant) is head of the division of Federated/Information Systems, and develops
infrastructure solutions for data protection-compliant federated data management, including
the Mainzelliste record linkage solution andiynetworks such as the DKTK and the German
Biobank Alliance, where his bridgehead software connects 21 national partners. Lichter
(Participant) is head of the division of Molecular Genetics as well as co-director of NCT HD.
His research interests are to decipherithe genetic basis of human cancers. He has led
numerous national and international consortia, including the German contribution to ICGC.
Pfister (Participant) is head of the Department of Pediatric Neurooncology (DKFZ), Pl of the
international paediatric precision” oncology programme INFORM, and the director of KiTZ.
He will provide expertise and access to datasets collected in paediatric cancer also as part
of the involvement of GHGA In the ITCC PedCanPortal project. Schickhardt (Participant) is
Senior Scientist in the Section of Translational Medical Ethics and a member of Data Use
and Access Boards within the MIl. In the area of bioethics, his research focuses on ethical,
social, and data protection aspects of clinical and omics data sharing.

University Hospital Heidelberg (UHH) is among the largest and most prestigious medical
centres in Europe where in more than 40 clinics 59,700 inpatients are seen every year, 40%
of these contacts are cancer-related. The NCT Heidelberg (NCT HD) was founded as an
exceptional alliance between DKFZ and UHH together with the Heidelberg Medical Faculty
and German Cancer Aid. Winkler (Co-Spokesperson) is heading the Section of
Translational Medical Ethics and was awarded a Heisenberg professorship for her research.
She is a member of the Data Sharing Workgroup of the MIl as well as of the Regulatory and

Ethics Working Group of the Global Alliance for Genomic and Health. Jager (Participant) is
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Managing Director of NCT HD, Director of the Medical Oncology Department at UHH and
Head of the DKFZ Clinical Cooperation Unit Applied Tumour Immunity.

The University of Heidelberg (UHD) is the oldest university in Germany and possesses a
unique research portfolio. Molnar-Gabor (Co-Spokesperson) has extensive experience in
advising international and national consortia and organisations on legal solutions for data
protection and sharing. Among others, she is a member of the ELSI working group in the
1+MG, forum editor of the GA4GH Data Protection and International Health Data Sharing
Forum and member of the European Group on Ethics in Science and New Technologies.
The European Molecular Biology Laboratory (EMBL) is Europe’s flagship institution for
molecular biology and biodata. Huber, Korbel, and Stegle have joint appointments with the
EMBL-European Bioinformatics Institute (EMBL-EBI), a subsidiary of EMBL, which hosts
and operates the EGA and where it was launched in 2008. Theseddirect links, together with
the agreement of EMBL-EBI to provide code and support to.,GHGA as an additional
participant (cf. LoC from Thomas Keane (Participant), EMBL-EBI'Hinxton, UK) will secure
the necessary expertise for transferring technology from the EGA to our consortium. Korbel
(Co-Spokesperson) is EMBL senior scientist and EMBI’s Head of Data Science. He is a
member of the EOSC-A Health Data Task Force, previously led the EOSCpilot Demonstrator
Project ‘Pan-Cancer’, and is a WP co-lead ofithe EOSC4Cancer project. He is also acting as
a mirror group member in Germany for. 1+MG. The research focus of his group is to unravel
determinants and consequences of human genetic variation. He co-initiated PCAWG, an
initiative for the international sharing ‘of cancer genomes, and a forerunner project in
international omics data reprocessing.»Bork (Participant) is head of the Structural and
Computational Biology Resgearch Unit at EMBL. He is a leading expert on research of the
microbiome and its/connection=to human phenotypes and diseases, and coordinates the
Heidelberg service “eentre /within de.NBI/ELIXIR-DE network. Huber (Participant) is an
EMBL senior scientist and expert in statistical data integration of various omics data types.
He is a co-founder and board member of the Bioconductor project, which provides
open-source tools for the analysis and comprehension of high-throughput omics data.
Eberhard Karls University Tiibingen (EKUT) is one of the leading German research
universities and one of the eleven German universities of excellence. EKUT has been
centralising its omics data generation and management with the establishment of the
Quantitative Biology Center (QBiC - founding director Kohlbacher, current director
Nahnsen), a DFG-co-funded core facility. Kohlbacher (Co-Spokesperson; EKUT, de.NBI)
is professor for applied bioinformatics at EKUT and director of the Institute for Bioinformatics
and Medical Informatics at EKUT. His research focuses on methods for the analysis of
large-scale omics data (genomics, epigenomics, proteomics, metabolomics). He is also the

(co-)scientific speaker of the German Network for Bioinformatics Infrastructure (de.NBI) and
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(co-)Head of Node of ELIXIR Germany. He is a member of the National Steering Boards of
the Medical Informatics Initiative (MIl) and MV GenomSeq. Nahnsen (Co-Spokesperson) is
the director of QBIC and professor for biomedical data science. His research focuses on
FAIR data management and reproducible omics data processing, and he has initiated
the internationally renowned nf-core project for scalable, automated, and fully
reproducible data analytics of omics data. Kriiger (Participant) heads the
high-performance and cloud computing group at the ZDV and is responsible for the
de.NBI/ELIXIR-DE Cloud site in Tubingen. His research focuses on sustainable science
gateways and workflows. T. Walter (Participant) is a Professor for Information Services and
the director of the university’s HPC centre (ZDV). He is responsible for the operations and
strategic planning of the university’s IT infrastructure.

The University Hospital Tiibingen (UKT) is a highly specialised ¢linical centre with more
than 420,000 patients treated per year. The Institute of Medical, Genetics and Applied
Genomics (IMGAG) is part of several European Reference Networks (ERNs) for rare
diseases, is leading the European Solve-RD consortium and the,Clinical Research Network
of the European Rare Disease Research Alliance (ERDERA), and is one of four German
competence centres for Next Generation Sequencing (NGS Competence Center Tlbingen,
NCCT) funded by the DFG. Graessner (Co-Spokesperson) is managing director of the
Rare Disease Centre Tubingen and_Coordinator, of the European Reference Network for
Rare Neurological Diseases. He is‘also, coordinator of the H2020 European flagship
diagnostic Rare Disease project Solve-RD, and co-lead of the Clinical Research Network of
ERDERA. Ossowski (Participant).is professor for computational biomedical genomics and
vice director of the Institute for Bioinformatics and Medical Informatics at EKUT, leads the
Bioinformatics for Diagnostics group at UKT, and develops methods for personalised
medicine and NGS-based diagnostics. Malek (Participant) is Director and Chair of the Dept.
of Internal Medicine | at UKT and EKUT. He has been the driving force behind establishing
the molecular tumour boards in Tilbingen and establishing a state-wide infrastructure
(Centres for Personalized Medicine) for personalised oncology.

The TUM University Hospital (TUMUH), formerly known as Klinikum rechts der Isar (MRI),
is one of the leading medical centres in Europe and treats more than 65,000 inpatients and
265,000 outpatients a year. In the German MV GenomSeq, the TUMUH participates for both
indications, cancer and rare disease with its accredited diagnostic labs. Mertes (Participant)
is leading the diagnostic platform at the Institute of Human Genetics and is the coordinator of
the GHGA workflow workstream. He has expertise in processing large-scale NGS datasets

and omics-based diagnostics as well as administering secure IT Infrastructure.
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The Helmholtz Munich (HMGU), Computational Health Center aims to develop and apply
cutting edge computational methods to promote personalised health. Winkelmann
(Co-Spokesperson) (HMGU, TUMUH, TUM) is director of the Institute of Neurogenomics at
HMGU and director of the Institute of Human Genetics at TUMUH. She heads the
university's diagnostic programme as well as research programmes on rare diseases such
as an unsolved rare disease programme based on trio genome and transcriptome
sequencing funded by the Bavarian Ministry of Research. Her lab has extensive experience
in leveraging large-scale sequencing datasets to identify driver genes of neurological
disorders.

Technical University of Munich (TUM) was one of the first universities in Germany to be
named a University of Excellence and is consistently ranked as one of the top European
universities. Gagneur (Co-Spokesperson) is Professor for Computational Molecular
Medicine at the faculty of informatics of the TUM. The focus of his.research is to improve our
understanding of the genetic basis of gene regulation an@ its‘implication in diseases. His
expertise includes machine learning methods for seguence-based modelling, variant
interpretation, and multi omics-based diagnostics of raré diseases.

The Berlin Institute of Health (BIH) is transferring,research findings into novel approaches
towards personalised prediction, preventionjidiagnostics and therapy and, conversely, using
clinical observations to develop new research ideas. It is integrated with Charité and tightly
connected to MDC. Beule (Co-Spokesperson)ieads the BIH Core Unit Bioinformatics and
is affiliated with both MDC and Charité. The ‘unit has designed and built a cross-institutional
omics data management system for routine clinical applications. Robinson (Participant) is
a Humboldt Professor for Artificial Intelligence at FU and HU Berlin and at BIH. He is an
expert in structured/clinical data; in particular the Phenopackets standard and has led the
Human Phenotype Ontology (HPO) project since its inception in 2008.

The Max Delbriick Center for Molecular Medicine (MDC) was founded with the goal of
understanding the molecular basis of health and disease by bringing together researchers
from different disciplines. Together with the BIH, the MDC also drives translational efforts,
creating infrastructure, large-scale studies, and connections between basic science and
clinical research. Hacker (Participant) has been the CIO of the MDC since 2017. Prior to
this, he was the Head of Corporate IT at the Forschungsverbund Berlin (FVB) research
association. He is a board member of the VOICE - Federal Association for IT Users
(Bundesverband der IT-Anwender e.V.) and a Member of the Presidential Committee
FOCUS.ICT at Deutsches Institut fir Normung e.V. (DIN). Ohler (Participant) is a full
professor at Humboldt University and Senior Research Group Leader at the MDC where he
coordinates the cross-cutting Data Science initiative. Pischon (Participant) heads the

Molecular Epidemiology Research Group studying the relationship between lifestyle, genetic,
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metabolic, and environmental factors with risks and outcomes of chronic diseases in human
populations at the molecular level. He coordinates the Cluster Berlin-Brandenburg at NAKO.
As a University of Excellence TU Dresden (TUD) belongs to the top group of universities in
Germany. Dahl (Co-Spokesperson, DcGC) has comprehensive expertise in NGS based
technologies and is heading the DRESDEN-concept Genome Center, one of four DFG NGS
competence centres. Nagel (Participant, ZIH) is director of the Center for Information
Services and High-Performance Computing (ZIH). He holds a professorship in computer
architecture and his expertise is centred on High Performance Computing and data-intensive
computing. Miiller-Pfefferkorn (Participant, ZIH) heads the department for distributed and
data intensive computing at ZIH. His expertise is on (meta)data management, data
infrastructures and data analytics.

The Cologne Center for Genomics (CCG) and the Computing Center (ITCC/RRZK) both at
the University of Cologne (UzK) have an established close cooperation in operating the
sequencing processing and storage infrastructure for NGS.‘Motameny:(Co-Spokesperson)
heads the CCG NGS data analysis group and leads the Next Generation Sequencing
Competence Network Special Interest Group “Data Management & Protection”. She has
comprehensive expertise in NGS data analysis_with“a focus on data management and
storage integration. Wesner (Co-Spokesperson)sis the Director of the IT centre and full
Professor of Parallel and Distributed Systems and has been Coordinator of several
European Cloud Computing projects. WHewshas years of experience in Cloud and
High-Performance Computing as well as,operating large scale scientific data and compute
infrastructure. Achter (Participant) heads the department for HPC and visualisation and his

department provides IT services for excellence clusters in life sciences.

Participant Institutiofs and Parigipating Individuals!
The Federal Institute for Drugs and Medical Devices (in German: Bundesinstitut fiir

Arzneimittel und Medizinprodukte — BfArM) is the medical regulatory body in Germany. It
operates under the Federal Ministry of Health (BMG) and is also the platform operator for
MV GenomSeq. Hanisch (Participant) is a Professor of Pharmacoepidemiology (Uni Bonn)
and head of the Research division at BfArM. She is overseeing the installation of the data
platform within MV GenomSeq.

Charité is the largest university hospital in Europe, seeing and treating over 900.000
patients per year. The Charité Comprehensive Cancer Center (CCCC) is one of the most
active study centres providing the central infrastructure for translational precision oncology
programmes embedded in the German Consortium for Translational Cancer Research

(DKTK). Schlomm (Participant) is Director of the Department of Urology and carries

' Sorted alphabetically according to the institutions
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research concerned with the clinical validation of molecular markers and patient-centred
value-based healthcare. He is the founder of the German Network for Applied Precision
Medicine (DNA-Med) which improves access to precision medicine and supports clinical
decision-making based on real-world data. Since 2014, Specht (Participant) is managing
director at the German Biobank Node (GBN) where she also manages the German Biobank
Alliance (both BMBF-funded) which currently consists of 36 qualified large biobanks.

The non-profit de.NBI e.V. was established to represent and support German bioinformatics
researchers, advocate for funding, and provide essential tools, resources, and training for
the scientific community. Kohlbacher (Co-Spokesperson) is a board member of de.NBI e.V.
de.NBI e.V. is closely aligned with de.NBI/ELIXIR-DE supported through federal funds at the
Julich Research Centre.

Schultze (Participant) is Professor for Genomics & Immunoregulation at Uni Bonn and
director systems medicine at the German Center for Neurodegenerative Diseases
(DZNE). His research focuses on the regulation of the immune system, systems medicine
and the development of federated machine learning approaches together with industrial
partners. Ulas (Participant) is a trained bioinformaticianaHis¥primary research interest is
focused on leveraging computational methods te, gain insights into complex biological
systems, with a specific focus on the immune,system and genomics.

NAKO e.V. is the legal entity implementing and,owning the data of the German National
Cohort (GNC). It is a prospective population-based cohort study, which recruited more than
200,000 men and women in 18 study centres around the country. Panreck (Participant) is
involved in the project management of NAKO since 2018 and since 2024 acts as Team Lead
Research Data Management. Peters (Participant) is the NAKO PI for HMGU and former
chairwoman of the' board ofwdirectors of NAKO and the director of the Institute of
Epidemiology at the HMGU with decades of experience in collecting and providing human
cohort data including genetic and omics data under changing legal and ethical requirements.
She also leads the expert group on omics within the NAKO and is responsible for building up
the central biorepository of the NAKO at HMGU.

McHardy (Participant) is an expert in computational microbiome and pathogen research.
Her lab at the Helmholtz Centre for Infection Research (HZI) works on computational
techniques, oftentimes using machine learning methods, for the analyses of the biomolecular
data, such as metagenomics data, and translating their application into medical and
biological research questions. She is on the board of directors of NFDI4Microbiota, which
advances the generation of high quality, FAIR microbiome research data.

The Helmholtz Center for Information Security (CISPA) explores all aspects of
information security. Fritz (Participant) is a faculty at CISPA, an honorary professor at

Saarland University, and a fellow of the European Laboratory for Learning and Intelligent
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Systems (ELLIS). His research focuses on trustworthy artificial intelligence, especially at the
intersection of information security and machine learning. Marnau (Participant) is a research
group leader and legal scholar specialising in IT security and privacy law.

Hannover Medical School (MHH) is one of the most research-intensive medical universities
and the largest transplant centre in Germany with the additional focus on stem cell
research/regenerative medicine, infection and biomedical engineering and implant research
(DFG Cluster of Excellence Hearing4All). Di Donato (Participant) is a Professor for Human
Genetics, chair of the Department of Human Genetics and recognised expert in genetics of
neurodevelopmental disorders and rare paediatric syndromes.

Schulze-Hentrich (Participant) is Professor of Genetics and Epigenetics at Saarland
University (UdS) with a research focus on the analysis of gene expression and epigenetic
modifications in health and disease in particular neurodegenerative disorders. She has
coordinated the transnational BMBF-ANR-CIHR project decipherPD (epigenomics of
Parkinson’s disease) and leads the epigenomics data analysis group of solveRD. J. Walter
(Participant) is Professor of Genetics and Epigenetics with ‘a, long-standing expertise in
epigenetics and epigenomics. He has coordinated the’German”"Epigenome Network DEEP,
serves as deputy scientific coordinator of the International Human Epigenome Consortium,
IHEC, and is co-founder of Single-Cell Omics,Germany Initiative.

At Kiel University (UKI), omics-based medical life science research is a long-standing
focus, which is documented by leading roles in international scientific consortia and
publications. Rosenstiel (Participant) has contributed to major international genomics
consortia (IHEC, ICGC, IlIBD), and coerdinates an H2020 project on epigenetic maps of
inflammation and inflammation-associated carcinogenesis.

The National Center for Tumor Diseases (NCT) is a long-term cooperation between the
DKFZ, excellent partners in/university medicine, and other outstanding research partners at
various locations in Germany. Frohling (Participant, DKFZ, UHH, NCT HD) is Managing
Director of NCT Heidelberg, Head of the Division of Translational Medical Oncology at
DKFZ, and Head of the Division of Translational Precision Medicine (UHH). His work is at
the interface of cancer research and clinical care centres on multidimensional tumour
characterisation as a basis for clinical trials investigating novel cancer therapies. Glimm
(Participant, DKFZ, NCT DD) heads the department for Translational Medical Oncology at
NCT Dresden and TUD. He investigates the molecular and cellular mechanisms for cancer
development, proliferation and evolution, and engages in clinical as well as experimental
activities to ensure a rapid turnaround of scientific results into clinical application and clinical
outcome into new hypotheses.

Griining (Participant) leads the European Galaxy team at Albert-Ludwigs University of
Freiburg (UFR). He is part of de.NBI/ELIXIR-DE, the ELIXIR tools platform, and manages
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the Freiburg part of the de.NBI/ELIXIR-DE Cloud. With experience running the
pan-European Galaxy server, he is adept at managing virtualised, cloud environments. As a
core member of conda-forge, Bioconda, and BioContainers, he promotes sustainable
software deployments.

The German National Library of Medicine (ZBMED) — Information Centre for Life Sciences
in Cologne is the central specialist library for medicine, public health, nutrition, environmental
and agricultural sciences in Germany. Fluck (Participant) is the head of Knowledge
Management and Deputy Scientific Director (provisional) at ZBMED. She specialises in the
fields of text and data mining and is the Spokesperson of NFDI4Health.

3.1.3 Embedding of the consortium in our communities
Overarching strateqy for community integration

A prominent embedding of GHGA in our target communities is ensured by the selection of
co-spokespersons and participants, who are cornerstone members,and,leading figures of key
national networks, and represent major stakeholders for genomic medicine. This setup has
facilitated the development of close ties with major data generators, legal experts, and
genomic medicine scientists - the key user groups of GHGA. Similarly important, GHGA has
taken substantial efforts to establish a dialog withapatient communities in order to align our
services with their expectations and needs, insparticular with respect to balancing high
standards for data protection with retaining(utility;of deposited data for human omics research.
As part of these activities, we have established-a comprehensive communication strategy and
platform, which provides tailored communication channels for the respective stakeholders.
Embedding in the scientific community

Facilitated by the role of our member institutions as major omics data providers, we have

established a community-tailored metadata model [12,13], thereby addressing the needs of

the German omics, community, ensuring interoperability with relevant national and
international standards. We have further established best practices concerning the
formulation of patient consents, and we have actively engaged with the German Medical
Informatics Initiative (MIl) to ensure that these activities are fully aligned with the MII broad

consent, which has been rolled out on a national scale.

Engaging research and data communities

As part of our communication strategy, we use a range of communication channels to reach
our different target groups. Briefly, the online representation of GHGA conveys our mission
and services, complemented by tailored social media channels, and a newsletter to address
GHGA users and communities. To foster direct interactions, GHGA has (co)-organised more
than a dozen community workshops, symposia and conferences, and our members have

been and continue to be well-represented at key national and international events of our
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core communities - from bioinformatics to cancer and rare disease to patient care. The
organisation of strategic workshops also serves as a tool to develop and extend our
communities, such as joint meetings with the single cell omics community, and strategy
workshops to unite national and international genome data to tackle hurdles in deploying
multi-cloud solutions. At events, informational materials, such as the recently finished GHGA
brochure [14], are handed out to interested parties. As an additional outreach and
community measure, GHGA offers a scientific lecture and webinar series, and we run
courses that address challenges and opportunities related to omics research and data
sharing principles. Beyond data sharing and access, we also promote FAIR concepts in the
downstream bioinformatics analysis. The Workflow workstream has joined forces with the
nf-core community to develop and release reference omics workflows, which are compatible
with the GHGA Data Infrastructure. Collectively, these engagements have resulted in five
white papers and 180 public-facing events (cf. nfdi-ID 1007-1009.in Appendix 5) for

information and training in public and scientific communities:

Addressing patients and the general public

GHGA is actively engaging with the general publicito increase the understanding and
awareness around genomic research in general and the benefits of national and
international data sharing in particular., We have developed a diversified portfolio of
measures to address this, ranging from local events at GHGA sites, such as a science slam

and science pop up store, to our German:language podcast ‘Der Code des Lebens’, which

has been streamed more than 16;000times with hundreds of regular subscribers. The
podcast, which has recently \been® complemented by a shorter format entitled
“‘Genomhappchen (Genome bites), adresses a major niche as German language materials
on genomics research and data“sharing are scarce. Given the success of these efforts, we

will extend these activities and develop additional materials in the next funding phase.

Patient engagement activities

As the subjects of the data deposited in GHGA, patients are a pivotal stakeholder group for
GHGA. The GHGA consortium has therefore put great emphasis on engaging with patients
both directly and via our associated networks. To this end, the ELSI workstream has
conducted a qualitative study (the ‘PaGODA’ study) with patients from the cancer and rare
diseases communities to learn more about patients’ views and needs regarding data
infrastructures such as GHGA and, in collaboration with the study participants, developed a
patient engagement concept for GHGA. In response to the needs identified, GHGA is in the
process of establishing a structured interaction with existing or a dedicated patient advisory
board (cf. 3.4.1). These activities have resulted in a concept paper [15], and will inform our

forward-looking strategy. We have also started to utilise our network of users, and in

25


https://www.ghga.de/de/codedeslebens
https://www.ghga.de/de/genomhaeppchen

particular data controllers, as multipliers to reach a larger patient collective. For example, MV
GenomSeq (new participant BfArM, see 4.1.3) will be a driver project to directly impact and

communicate with patients on a nation-wide scale.

Management of community expansions

Flexible funding instruments have proven valuable to quickly onboard new communities,
initiating targeted measures to interact with our stakeholders. A prime example of a new
community we added to the consortium was GHGAs COVID-19 response measures,
contributing to making viral host genome data available for research (cogdat.de). More
recently, we have also used this flexibility to contribute to the establishment of the MV
GenomSeq, the onboarding of new data hubs, and we have initiated the Assured project
(B3.M5) - a new training measure developed together with other NFDI consortia to address

communities' needs in working with sensitive data.

Forward-looking enhancement of community value

The now operational core Archive service (cf. Servicel:"GHGA Archive) will enable new

dimensions of community interactions. We strive to makethe archive as useful as possible by
populating it with primary data, as well as with data_derived from that. Our partnerships with
the National Cohort, the Model Project Genome=Sequencing, and other data controllers
assure the steady growth in data (10+k genomes per year, cf. Table 4). The continued
mobilisation of community datasets will be a forward-looking priority. To this end, we will
establish a distributed network of data stewards, tasked to identify new datasets and users
within their local networks, and facilitate data ingestion (A4.M3).

We will empower our communitiesiby providing data analysis workflows that can be executed
on behalf of (and driven by feedback from) our communities. We will also make derived data
and results directly @accessible (e.g., beacon services, variant databases, annotation services
cf. B2). These measures will help to grow our user base, providing significant added value to
the communities. We will continue to monitor opportunities to include new communities where
opportunities emerge (B1), for example additional omics modalities, single-cell technologies,
and using flexible funding to initiate corresponding measures (C1).

The GHGA Archive, as the cornerstone of our services, will also be leveraged to develop new
modes of interaction with our communities, by developing new use cases and embedding the
archive service into the scientific data management processes. We have developed driver
projects in strategic areas (B1), with the aim to fast track the development, demonstration and
application of our services, in a community-centric manner. These driver projects will in
particular be major use cases for the GHGA secure processing environment (A3.M2).

In response to the expected growth in data and the expected uptake of our services, we will

widen the engagement of external advisors into our governance model (cf. 3.4.1), to ensure
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that community needs are taken into account when refining our service portfolio. This includes
both the implementation of a patient engagement concept as well as a GHGA User Advisory

Board (UAB), representing data controllers and users who wish to access data in GHGA.

3.1.4 Training activities
The embedding of key stakeholders of our communities has enabled GHGA to (co-)organise

in person training events in topics that are relevant to GHGA together with our communities,
covering topics such as bioinformatics analysis of human omics data, processing of omics
data, translational oncology and beyond, entailing a total of 36 training sessions with approx.
2,000 participants (cf. nfdi-ID 1008 in Appendix 5 - the total number of 65 events includes the
number of webinars (29)). The embedding with these networks will remain a major facilitator
to connect to the most relevant communities (cf. B1, B2, B3). Complementary to these, we
have established a successful webinar series, averaging around 86ilive attendees per session
and a substantial number of streaming participants (124 on average). €overing topics related
to GHGA such as data protection, FAIR data sharing and metadata; but.also methods for data
visualisation and statistical genomics. Both training arms have ‘primarily attracted young
scientists, from MSc students to PhD candidates and early. career researchers. Several of our
co-applicant institutions accept attendance certificates, and while these events are open to the
entire  community in Germany, we also ‘eontinuously attract a steady stream of local
participants who profit.

In addition to the organisation or training events.together with our communities, we have taken
first steps towards addressing training gaps‘in a targeted manner, which has led to bespoke
and GHGA-specific training offerings.“The most relevant example is the Assured project,

which is further described under3.2:2 and B3.M5. Finally, to further ensure that the platform

and online experience of GHGA matches the community needs, we plan to establish a
dedicated measure within the TA Outreach and Training (B3.M6) looking into user experience.
Using mixed method approaches, we will continuously assess the needs of our user

communities and evolve our services accordingly.

3.2 The consortium within the NFDI and the national academic research
system

3.2.1 Contributions to the NFDI and commitment
As one of nine first-round NFDI consortia, GHGA played an active role in developing and

shaping the NFDI and its governance structures. GHGA and its associated
co-spokespersons have contributed to the installed governance bodies on all levels, both
within the association (consortia assembly, sections) but also within the more organisational

circles (speaker, management, finances, communications).
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3.2.2 Multidisciplinary use cases within NFDI
Data infrastructures must meet diverse and evolving multidisciplinary research needs. NFDI

in particular was established precisely to make a “significant contribution to addressing new
interdisciplinary research questions of high societal relevance” [16]. Multidisciplinary use
cases address the RDM-challenges related to interdisciplinary research questions [17].
GHGA has already been engaged in multi-disciplinary use cases in the context of ELSI,
where GHGA is prominently represented, within the framework of the NFDI, to the
cross-disciplinary alignment of ELSI, data protection and common (base) infrastructure
components. In this context, we actively contribute expertise through dedicated training
courses on means of GDPR-compliant processing of sensitive data.

An example of a multi-disciplinary activity is the Assured project (also see B3.M5 in the
work programme), a joint effort GHGA tackles in collaboration with KonsortSWD and
BERD@NFDI, aiming to develop a cross-disciplinary training and accreditation service for
users of sensitive research data. This training programme;, initially funded from GHGA flex
funds and organised together with KonsortSWD and BERD@NFDIsfis now part of the core
work programme for the second funding phase (cf. B3.M&).and.is also embedded in the work
programmes of the collaborating consortia. In addition, to conveying skills, this programme
will also hand out accreditation to participants, which'in the future could be made mandatory
for users requesting data from GHGA and ether NEDI initiatives hosting sensitive data. Our
co-applicant institutions have expressedistrong.interest in using the accreditation internally
to address the skills gap in this domain.

The Assured project is an excellent example of an activity we did not foresee at the time
applying for the first fundingsperiod. More generally, we appreciate that multi-disciplinary use
cases in a dynamic résearch environment cannot be anticipated ahead of time. We therefore
commit to:

1. Collaboratively issuing open calls for multidisciplinary use cases with other consortia,
incorporating a joint selection process. GHGA would, for example, be interested in
use-cases pertaining to privacy, data protection or ethical considerations of data
sharing and reuse.

2. Assist researchers in finding other consortia that complement our expertise. At the
same time help researchers from other research contexts with use cases brought to
our attention by other consortia.

3. To support both the calls and ad-hoc cases, we pledge to use resources from our flex
funds (cf. C1). We will coordinate with other participating consortia to share costs for
multidisciplinary use cases as appropriate.

To support these commitments, we are currently in the process of organising a
“Biomedicine@NFDI” workshop together with the NFDI life science consortia (NFDI4Health,
NFDI4Immuno, NFDI4BIOIMAGE, NFDI4Microbiota) in November 2024.
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3.2.3 Scientific interactions within the NFDI
Naturally, the closest ties emerged with other NFDI consortia in the life and biomedical

sciences, i.e. NFDI4Health and NFDI4Biodiversity in the first round, NFDI4Microbiota in
the 2nd and NFDI4Immuno and NFDI4Bioimage in the 3rd round. For the latter two
consortia, collaborations were already initiated during their conception, which was facilitated
by the co-location of coordination centres (GHGA and NFDI4lmmuno are coordinated at the
DKFZ and there is also a NFDI4Bioimage coordination hub at DKFZ). As a result, these
NFDI networks are closely aligned concerning their services, metadata, and on a legal level.
The harmonisation of metadata schemas is an ongoing activity with NFDI4Health,
NFDI4Immuno and NFDI4Bioimage, with GHGA contributing its expertise in the handling of
sensitive health data, also in the context of metadata. We expect this activity will also create
opportunities to contribute to and build on the TS4NFDI base, service. GHGA is also
engaging with IAM4NFDI base service, to develop their legal and data, protection concept to
ensure it provides the required safeguards to be used in the,context/ofisensitive health data.
As consolidation and provisioning of data to the biomedical'research communities are a
common mission of NFDI4Health and GHGA, the consortia have committed to intensify their
collaboration in a joint Memorandum of Understanding [10]. As part of this alliance, the
consortia will engage in joint use cases aiming to create linked data resources and develop
new analysis, exploration, and federated queryytools for personal health data that have the
potential to eventually improve population, health. The consortia will also engage in
overarching metadata standards, as well ‘as legal and ethical frameworks for NFDI and
international communities.

GHGA is also part of the FAIR DataiSpaces (FAIR DS) project, where GHGA Pls contribute

to the development©f an ethical legal framework for data exchange between public and

private stakeholders. FAIR DS aims to link activities of the NFDI and the Gaia-X community
at a European level. GHGA Pls Buchhalter (DKFZ), Kohlbacher (EKUT) and Korbel (EMBL)

are Pls in the de.KCD project (“German Competence Center for Cloud Technologies for Data

Management and Processing”, as part of the BMBF call for Data Competence Centers),
which will provide ample opportunities to reinforce the bridge between de.NBI and NFDI.
Building upon the technology stack, services and use cases in GHGA, we will contribute to
pan-NFDI activities to leverage synergies and develop and use joint services. In addition to
the existing interactions, we will also contribute to, and leverage, opportunities for
technological collaboration. Through the NFDI sections and Base4NFDI, we are actively
exploring joint authentication services, as well as joining pan-NFDI metadata standards and
efforts to foster interactions and interoperability between NFDI structures and European

initiatives such as the EHDS.
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3.2.4 Relevance to the German science system
In parallel to the embedding of GHGA within the NFDI community, the consortium is broadly

integrated and connected to a number of key infrastructural activities, initiatives and
networks within the field of biomedical sciences.

GHGA'’s role in the German science system is unique: it is the only national archive
for human omics data and thus indispensable for many national initiatives. No other
infrastructure has the legal, technical, or organisational capabilities to take its role.

As mentioned above (3.1.3), GHGA has established collaborations with the Medical
Informatics Initiative and the MV GenomSeq project, where GHGA fills a gap in expertise in
the management, handling, and the analysis of human omics data. GHGA also contributes
to, and builds upon, the de.NBI and ELIXIR, for example via the establishment of shared
resources and using the physical infrastructure of the de.NBI/ELIXIR-DE Cloud. These
activities and engagement are primarily at the national-level, however GHGA is uniquely
positioned to bridge national initiatives to key international networks; ‘as a result GHGA
occupies an important strategic position within theGnational wresearch system. Most
importantly, GHGA as a consortium holds critical rolesswithin,the MV GenomSeq (cf. 2.1.2
Impact & 4.1.3), a strategic initiative launched by the German*Ministries of Health (BMG) that
aims to foster innovation in genomic medicine and_establish genomic sequencing as part of
the routine diagnostic in Germany. GHGA, has been a major contributor to the
conceptualisation of the data infrastructure of the MV GenomSeq, and GHGA Pls contribute
expertise at all levels. The GHGA data hubsyalso have an exclusive role as being approved
by BfArM - the responsible institutionifor the overall infrastructure of MV GenomSeq - as
genome data centres. Without GHGA, the implementation of the Model Project Genome
Sequencing in Germany would be impossible or at least delayed by several years. As a
national infrastructure to |represent Germany within the European Genomic Data
Infrastructure Initiative (GDI) (cf. 3.3, 4.1.3), GHGA also has the mandate to coordinate
metadata exchange with European networks. Going forward, the deep involvement of GHGA
in the MV GenomSeq will be a major driver and opportunity for future developments. In
addition to being a key use case, data provider and customer for GHGA, the MV GenomSeq
will also facilitate the consolidation of our roles and community interactions. Finally, we
expect income from the MV GenomSeq, providing a unique opportunity to establish a
long-term business model for GHGA (cf. C2.M4).

3.3International networking
A deep international embedding has been a cornerstone principle of the GHGA Consortium.
Human omics research cannot thrive within national borders as it must integrate the

overwhelming complexity and diversity of human biology by aligning efforts for enabling data
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sharing, as has also been noted by the reviewers of our initial project application.
Consequently, GHGA has taken, and will continue to take (cf. B4) considerable efforts to
align with a series of relevant international endeavours, in particular infrastructures with a

focus on human omics data (see Table 2). In fact, many of our communities and

stakeholders nationally have natural international counterparts, with whom we interact.
Specifically, GHGA has been a founding member of the federated European
Genome-phenome Archive (FEGA), a consortium of national genomic data infrastructures
with the goal to enable cross-border data findability and access (collaboration agreement
with EGA signed in June 2022 as the second country to join the federation). GHGA
members are represented and contribute to all governance bodies of the FEGA, and
together with the four remaining founding members (Sweden, Finland, Norway, Spain) is
shaping the technological and legal foundations of the FEGA. Closely connected to FEGA,
GHGA is playing a maijor role in contributing to the EC-led 1+ Million,Genomes initiative
(1+MG), of which Germany is an official member [18]. GHGA members contribute to 1+MG
working groups, the special group, and we have been mandated by the BMG and BMBF to
act as national implementation partners within the European Genomic Data Infrastructure
(GDI) project. As part of GDI, GHGA is a key stakeholder in aligning and designing the
architecture of a cross-border genome dataysharing infrastructure that will be deployed in
over 20 participating countries. The engagement of GHGA in GDI represents the
endorsement of BMBF and BMG ‘and the ‘consortium also received additional financial
support from the EU and the BMBEfor this task. As part of the first activities, GDI released a
“Starter Kit” to support federated data access within the national nodes of GDI. Technologies
included are based on standards developed within large international activities such as the
Global Alliance for Genomiecs®and Health (GA4GH), which also form the basis of key
GHGA services, thus,providing the basis for a successful technical and legal alignment with
the emerging GDI network. At the end of 2023, GHGA has also been invited to join GA4GH’s
“‘National Initiatives Forum (NIF)”, which includes national programmes focused on
advancing genomics and to translate genomics into health systems. Through this, GHGA will
further strengthen its international engagement, and its alignment with related global
programmes on goals and practices. GHGA members are also contributing to legal and
ethical aspects of international data sharing, also within GA4GH, which has resulted in
several publications in this field [19,20]. Further, GHGA members are contributing to the
development of and actively maintaining NGS workflows within the nf-core community,
which is an international community with the aim to standardise and harmonise NGS data
processing. A forward-looking opportunity and goal is to strengthen our interaction with the
European Open Science cloud (EOSC). Given the strong dependency on and

technological alignment with cross-border data sharing using cloud solutions, GHGA is well
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positioned to act as a national driver project and use case for EOSC, an opportunity we plan
to build on in the next funding period (B4.M2).

Table 2: Areas of alignment with key national / international initiatives

Networks

Metadata
Exchange

Data
Exchange

Interoperability

Standards

Infrastructure

NFDIs

MII/NUM

MV GenomSeq

FEGA

GDI/1+MG

X | X | x| X| X

GA4GH

ELIXIR-DE

X X X X | X| X| X

X X X X X| X| X

NAKO

de.NBI

X

x

nf-core

X

X

Galaxy

X

X

X X X| XX

Besides infrastructure-focussed activities, GHGA members/ have. contributed to key

international research projects within our focus research communities:

1.

In the cancer field, GHGA members are representediin recently funded EU projects

such as UNCAN.eu or EOSC4Cancer, ensuring that GHGA developments are

aligned with these overarching coordination efforts. Members of GHGA are also
contributing to the ambition of the Hopp:Children’s Cancer Center Heidelberg (KiTZ),
which has the goal to establish ayclinical data repository for the collection of detailed

(ITcc

PedCanPortal) includes world-wide partners who will contribute with their datasets,

datasets from paediatric €ancer. patients [21]. Since the network
including children’s hospitalsyin Canada and Australia, this engagement will further
strengthen thefinternational activities of GHGA with a prominent use case.

Within the field of rane diseases, GHGA members have leading roles in the European
Rare Diseases ‘Research Alliance (ERDERA). It builds on Solve-RD [22], which is
coordinated by GHGA members and the European Joint Programme on Rare
Diseases (EJP-RD) in which GHGA members participate and are WP leads (cf.

B1.M2).

Future strategy & perspective
GHGA will continue to actively engage with European networks and initiatives, aiming to

establish and act as a strong bridge between national and international initiatives. New

directions will come from growing ties with GA4GH, which has accepted GHGA as a

member of the National Initiatives Forum. Strategically, we will retain our current strategy,

which is to operate a self-sustained national infrastructure that can be linked and is

interoperable with different standards. We have already established metadata standards that

allow joint embedding in GDI and FEGA, further details are described in B4. Together with
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partners in the NFDI, we hope to underline the role of the NFDI also on the European level.

3.4 Organisational structure and viability

3.4.1 Governance Structure
Governance Bodies

While the governance structure drafted in the original application proved to work well, we

made certain adjustments to consolidate the consortium and to meet the changing needs as

we moved from development phases to the production phase of the infrastructure (cf. Fig. 1).

We will describe the main governing bodies, but also how the decisions made in the

governance structure are implemented in a distributed team.

Based on the changes in the task areas in the upcoming funding period, we have

consolidated the number of Co-Spokespersons (SPs) responsible for the coordination to

now 15 individuals, including the spokesperson of GHGA. In brief, the governance structure

consists of the following bodies:

Board of Directors (BoD): The BoD consists of.fournmembers elected by the SC
and chaired by the current spokesperson of GHGA;, Oliver Stegle, with a term of
three years. The current members are Oliver Kohlbacher (Deputy spokesperson),
Eva Winkler and Jan Korbel. Guest status is.usedto foster smooth transitions as the
BoD changes composition in the futurei(currently Julien Gagneur). The main tasks of
the BoD are the overall coordination of the infrastructure and project execution as
well as the interaction with the funding (DFG) and umbrella (i.e. NFDI) organisations
of GHGA. It reports to the SC and the external advisory boards (SAB, UAB) and
appoints the Team Leads (TLs). The BoD meets monthly and is supported by the
GHGA Office:

Steering Committee (SC): The main steering board of GHGA is the SC, which is
formed by thewSPs and TLs. The SC meets bi-monthly and is chaired by the
spokesperson and its deputy. Through the SC, all TAs come together to ensure
overall alignment and decision about new strategies. SPs and TLs have voting rights
on all matters except financial decisions and approval of Flex Funds projects (C1),
where the voting rights are limited to the SPs.

General Assembly (GA): Since the SC now already includes all Co-Spokespersons
and GHGA Team Leads, the Members Assembly (which in the initial governance
structure was the assembly of all 27 Co-Spokespersons) is no longer necessary.
Instead, all SPs, Participants and GHGA Team Members (staff funded via GHGA)
meet bi-annually in the GA. The BoD and SC report on the overall progress and the

whole consortium can discuss and develop the overall strategy.
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Fig. 1: Governance Structure for the next funding phase. All bodies within the light green area will again be
contractually bound by the revised GHGA Cooperation Contract. As a’subset to’this, all data hubs form the
GHGA Operations Consortium regulated by the GHGA Data Hub Cooperation‘Contract, which is coordinated via
the Operations Consortium Board (OCB). The main decision-making body within GHGA is the Steering
Committee (SC), which decides i.a. on the uptake of new membets, and elects the Board of Directors (BoD). The
main tasks of the BoD, supported by the GHGA Office, are the overall coordination and execution of the GHGA
project and the interaction with the funding (DFG) and umbrella (i.e."NFDI) organisations of GHGA. The Team
Leads (TLs) form the Team Lead Committee (TLC), which is responsible for the implementation of the GHGA TAs
aims and alignment with the Co-Spokespersons (SPs)coordinating the TAs. Together with the SPs, the TLs form
the Steering Committee (SC) which supports ¢he BoD with, strategic planning decisions and joint reporting to
other governance bodies. The GA (all participating. members and staff) ensures overall strategy alignment, while
the Scientific Advisory Board (SAB), the User Advisory Board (UAB) and the patient engagement activities
provide external advice on the functionalities and directions of GHGA.

e Team Lead Committee (TLC): 'The Team Leads form the TLC, which meets weekly
and is chaired by the Technical and Administrative Leads (cf. below). Besides the
Team Leads; other Team Members can be regular members of the TLC (e.g., to
represent partner projects such as GDI).

e Data Hub Operations Consortium Board (OCB): To support the operations of the
GHGA Data Infrastructure, the GHGA Central and the GHGA data hubs form the
GHGA Operations Consortium, which is based on an additional collaboration
contract. The OCB is responsible for maintenance, development, security and
sustainability of the (externally funded) physical infrastructure of the data hubs
(storage, compute), load balancing across the data hubs (w.r.t. storage, compute and
personnel capacities) and for supporting data stewardship processes across the

consortium (A2 & A4).

External Advisory Boards

On questions of overall strategy, GHGA is advised by its Scientific Advisory Board (SAB)
consisting of internationally renowned scientists involved in research data infrastructures and

international initiatives with direct relevance to GHGA. Continuing the interactions in the
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previous period, the SAB will provide strategic input on an annual basis, with bi-annual
invitations to the GHGA Annual Meetings. The SAB is especially relevant with respect to
international embedding, ELSI matters, and the selection and adoption of emerging
technologies. SAB members are proposed by the SC and selected by the BoD. The office
term of SAB members is three years, with the possibility of re-appointment. Currently the
SAB consists of the following members:

Soren Brunak (Prof. for Disease Systems Biology, University of Copenhagen)

Ruth Horn (Prof. for Ethics in Medicine, University of Augsburg)

Janet Kelso (Prof. for Genetics, MPI Leipzig)

Bartha M. Knoppers (Law Prof., Centre of Genomics and Policy, McGill University,
Montreal)

e llka Lappalainen (Dep. Head of ELIXIR Finland at CSC - IT Center for Science,
Espoo, Finland)

Christine Mundlos (Deputy Director, ACHSE e.V.)

Augusto Rendon (Head of Bioinformatics, Genomics England)

All efforts of GHGA are based on the willingness of patients and_.citizens to make their
personal data available for research. Based on the resultshof our study on patient
involvement in the governance of GHGA of the ELSI workstream with patient experts as
co-researchers we have a strategy for impactful and sustainable Patient Engagement
(B5.M4). In a next step an alignment with_the patient engagement strategy of the MV
GenomSeq is key, as well as those of other partner initiatives of GHGA, which have already
implemented a close exchange with “patients (e.g., OneNCT and ERDERA). To
institutionalise patient engagementy, within GHGA, we will collaborate with patient
representatives, established patientyadvisory boards, initiatives such as ACHSE e.V. and the
projects mentioned previously and then decide for the most efficient mechanisms (cf. B5.M4

for details). This will be supported by our activities to create suitable communication

materials on data sharingsSpecifically for patients (B3.M3) We are confident that involving
patient organisations and patient representatives in the governance of GHGA will help to
define quality standards for meaningful and sustainable patient engagement in the
governance of omics data and data infrastructures and will also increase the acceptance of a
platform such as GHGA by the wider public.

The User Advisory Board (UAB) will consist of five representatives of the users of GHGA
that are recruited from users of GHGA (i.e., mainly data depositors and data requesters) via
an online call for nominations, followed by an online vote of the GHGA user community.
Members should not be directly involved with the consortium (co-spokespersons,
participants, funded team members), however due to the strong embedding of GHGA in the
national community this might not always be fully avoidable. The UAB is convened online

twice per year and receives early insights into the GHGA roadmap and new features before
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release. The advice of the UAB will help prioritise the developments of the GHGA services
and to adjust them to the needs of individual communities and across communities.
Team Structure within GHGA

The success of GHGA relies above all on the strong GHGA Team and its commitment to the

project. During the initial period, several team members have taken on leadership roles,
taking responsibility to coordinate the development of core GHGA products of the TAs. To
ensure GHGA can support professional development of the recruited staff, we will appoint
GHGA Team Leads (TLs) to formalise these roles and responsibilities in the next funding
phase. TLs are senior members of the GHGA Team, responsible for the coordination of one
or multiple Task Areas (cf. Table 3). The new team lead structure will enable agile decision
making with effective distribution of responsibilities on the one hand and will foster career
development of currently recruited staff on the other hand.

Together with the SPs of the TAs, the Team Leads are responsible for:

Overall coordination of TA aims and strategy
Supervision of the involved GHGA Team Members together with the Pls at the
respective institutions

e Resource management of the TA, design offandicontribution to new Flex Funds
projects
Alignment with other TAs and the overall GHGA'strategy
Embedding of GHGA in the NFDI and-with other core partners
Fulfilment of reporting dutiesstowards thes GHGA governance bodies (BoD, SAB),
NFDI and funders

Table 3: Overview of GHGA Team Leads
Title |Areas of Responsibility Team member in this role

Team Lead Technology./ Product Overall Coordination of TA A and Alignment Koray Kirli

Management with TA-B and TA-C including National and
[ | Y International Networking with TA-B4
Team Lead Operations Lead of DevOps team in N.N.
TA-A1/Coordination of Data Hub Operations
TAs in A2

A Information Security Coordinator Responsible for the ISMS of GHGA Central Pascal Kraft
(1ISC)

Team Lead Architecture Leading the Development Team / TA-A3 Leon Kuchenbecker

Team Lead Data Steward Leading the Data Steward Team / TA-A4 Paul Menges

Team Lead Community Engagement Coordinating Community Engagement and /Andrew Behrens
Data Service Projects / TA-B1 and TA-B2

TA Team Lead Communications and Overall Coordination of Outreach and Ulrike Trager
Bs Training Training / TA-B3
Ethics Coordinator Coordination of Ethics Activities Andreas Bruns
Team Lead Data Protection and Legal Overall coordination of all legal and DP Simon Parker
processes / TA-B5 and TA-C2
Team Lead Administration Coordination of PM, Finances, HR and Jan Eufinger
TAs : ! X
C Governance, including National and

International Networking with TA-A4 / TA-C2
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3.4.2 Financial Management
As described in the progress report in 2023, at the start of the project, we have taken great

care to adapt the funding and adjust the goals of the first funding period of GHGA to match
the incurred budgetary cuts (26.5% cut of the original proposal). All institutions could be kept
within the project although with reduced budget, a fact that also influenced the timeline of the
project development. Through three rounds of Flex Funds, we have supported relevant
areas and new directions. Reduced cash flow in the first 2.5 years of the project, due to
well-known challenges in the recruitment of IT experts combined with the impact of the
pandemics, have led to more funds being available in 2023 and 2024. Those additional
funds were used to strengthen strategically relevant areas especially in the development of
the GHGA Data Infrastructure by additional recruitments but also through focussed
involvement of external experts and support. Especially helpful in the context of budget
adjustments were the availability of funds from own contributions, which were not only used
for personnel but especially for necessary outsourcing contracts/and investments.

For the next phase of GHGA, we have developed a rebust, financial management plan
ensuring transparency, accountability, and efficient usesof awarded funds. As detailed in the

Work Programme, each TA is equipped with a core budget allowing the maintenance of a

robust and sustainable work force carrying out the described tasks. We have again budgeted
up to the equivalent of five positions for FlexsFunds,"which will be assigned for key measures
for the success of GHGA (cf. C1). Basedion the experiences gathered before, C2 will ensure
efficient financial reporting allowing ‘efficient) use of the available funds, including efficient
processes and contractual arrangements to reinforce critical parts of the project by rerouting
unspent funds between thegnstitutions. We have also started to acquire additional funding,
beyond the NFDI support, which will be important steps towards a sustainable business
model (C2.M4).

3.4.3 Consolidation and Demand-Driven Adaptations of the GHGA Service Portfolio
The GHGA consortium is committed to enhancing the efficiency and effectiveness of its

services through strategic consolidation of structures and services.

Structurally, we have adapted the task areas and governance structure to the needs of an
operational physical infrastructure and will continue to do so. The governance structure also
includes the consortium’s two advisory boards (SAB, UAB) who will assist the BoD and SC
to effectively incorporate community feedback and prioritise structural change appropriately
and balance the interests of different stakeholders in the process. Structural changes
concerning the physical data infrastructure will be advised on by the GHGA Operations
Consortium Board (OCB), which will suggest such changes based on the existing capacity
and the demand. Measures could e.g. be the increase or decrease of the number of data

hubs based on the capacity and performance or the adaptation of SPE capacities based on
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changing demand. These structural changes will, however, be constrained by the available
external funding (own contributions or additional grants), which would be prerequisite to an
expansion here. Part of our structural consolidation efforts are also close collaboration with
other NFDI consortia. Integration will be closest with NFDI4Health, where we are able to
host the omics data for the studies referenced in NFDI4Health [10]. With other NFDI
consortia we will also be working closely on harmonising metadata standards. Another focus
of the upcoming funding period will be the integration of Base4NFDI services as soon as
they are production-ready. Our highest priorities are IAM4NFDI for AAIl services and
PID4NFDI. GHGA nevertheless faces some issues arising from the sensitivity and visibility
of the project that results in higher demands on IT security and a legal basis than many other
NFDI consortia. There are thus still several points to be discussed (e.g., a reliable
legal/contractual basis for the authentication of persons) before, we can achieve a full
integration. We are confident that we will be able to solve.these open issues with
Base4NFDI in the coming year.

Service consolidation based on demand requires close iinteraction with our stakeholders
and target communities. Due to their diversity, we need to'eollect their input through different
channels: our advisory boards (SAB, UAB) are.clearly one route for feedback to the
consortium, but it is mostly suited to strategie decisions. Many decisions on the modification
of the services, however, need to be based on the requests and demand for a broader user
base. There are different feedback, channels®that have been established. The GHGA
Helpdesk plays a crucial role in praviding,direct assistance to users and collecting feedback
(cf. nfdi-ID 5007 in Appendix 5). This service ensures that we can respond promptly to user
enquiries and continuously refine our offerings. Community engagement is further enhanced
through organising workshopswat relevant conferences and hosting GHGA User Meetings
(cf. B3.M4). These) events provide valuable opportunities for knowledge exchange,
networking, and gathering feedback. GHGA also supports seed funding for community
projects via Flex Funds (C1) to foster innovation and collaboration within the research
community. Through these efforts, GHGA aims to maintain a service portfolio that is not only
relevant and user-centric but also sustainable, thereby supporting the advancement of
scientific research and the development of new healthcare solutions. To ensure that our
training services are demand-oriented, GHGA is actively engaged in community outreach
and user integration. This involves gathering feedback through patient engagement, the
User Advisory Board, workshops at conferences, and social media campaigns. Other
feedback mechanisms include questionnaires distributed during lectures and courses.
GHGA also monitors key performance indicators, such as participation rates in training

events, to better understand the demand for our services. This data-driven approach helps

38


https://helpdesk.ghga.de/#dashboard
https://helpdesk.ghga.de/#dashboard

us tailor our offerings to meet the specific needs of our users. Based on this feedback, the
TLC will draft suggestions that will be decided by the BoD.

3.5 0perating model

As with most data infrastructures, GHGA relies on a mixed funding model. A long-term base
funding is indispensable for GHGA to be able to fulfil its mission as a national infrastructure
for long-term archival of research data. On top of this base funding, additional - usual project
or service-related, funding is required for its expansion, adaptation to new technologies,
communities, and roles within other strategic initiatives.

GHGA relies on long-term base funding from the NFDI and on significant contributions by
the institutions hosting data hubs as part of the GHGA Operations Consortium to deliver its
services (cf. 8 for a detailed breakdown of the requested funding and the own contributions -
which are roughly equivalent). The operating model of GHGA does not currently foresee
fees for data deposition - as these would deter potential. data depaositors, in particular for
smaller-scale projects (several of the co-applicants)y have ‘had this experience in
smaller-scale local RDM infrastructures). Large-scalegprojects (1,000+ genomes - e.g.,
NAKO, MV GenomSeq, genomic newborn screening).are encouraged - and are expected to
- support GHGA via staff or financial contributions to permit the scaling of the infrastructure.
This external community funding has already, created significant income and NAKO is the
first community to contribute in a substantial.and sustainable way. Going forward, we expect
the MV GenomSeq to be the second"majorproject to contribute financially, thereby enabling
GHGA to operate a cost-neutral operation model, providing a major leap towards
sustainability (C2.M4). Externalyresearch funding will be used to finance additional data
services, usually together with members of the community these services will be aimed at.
These could be large-scale data processing projects, Al-based tools based on GHGA data,
or community-specific ‘workflows which will then become available through GHGA as a
sustainable platform. We have been able to procure significant external funding through
European and German funders (e.g., NAKO, GDI, FAIR-DS projects, BMBF Decade Against
Cancer, genomic newborn screening) and expect the amount of external funding to increase
significantly in the upcoming funding period due to the growing availability of data and the
growing interest in human omics data. Alignment will be achieved by GHGA
co-spokespersons and participants acting as Co-Pls on the respective research grants,
thereby also reinforcing community interests represented by these grants.

Commercial data access fees will be explored in the upcoming funding period in two
directions. First, we would like to enable very large-scale data analysis projects that require
the elasticity of a commercial hyperscaler to be accessible to external users. On the one

hand, this will require a robust solution to ensure appropriate security models, motivating the
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development of a dedicated GHGA community SPE (A3.M2) and on the other hand a
fee-based access model. Second, commercial access to the data will also necessitate a
fee-based model, as there are legal implications (competition and tax law) that would prohibit
us from providing significant services for free to such users. We will develop and deploy
reliable business models for this in the upcoming funding period, working closely together
with major data providers like NAKO and MV GenomSeq, taking inspiration from existing

solutions such as the UK Biobank Research Analysis Platform.

One major remaining open issue is a national strategy for hardware infrastructure
funding. The current funding scheme does not permit hardware funding through the NFDI.
Hence, data infrastructures like GHGA that are dealing with data on the petabyte scale need
to make considerable effort to procure the required storage and compute through other
funding lines. Currently, GHGA is profiting from significant contributions of its co-applicant
institutions (more than 20 M€ in investments, external funding, ‘and operating costs
estimated for the upcoming funding period), much of which' has been given to these
institutions through external funding lines (e.g., the de.NBIELIXIR-DE Cloud infrastructure
through BMBF).

A more reliable long-term funding strategy for national research data infrastructures is
thus one of the political goals GHGA will be'working for in the upcoming funding period. The
second difficulty for the GHGA operating model‘has been DFG’s strict adherence to annual
budgets. The uncertainty of whethersthe, whole budget can be carried over to the next
calendar year - this has to be decided by,DFG on a yearly basis - made it impossible to give
staff longer-term contracts and in.the ‘'end made it very difficult, or even impossible, to fill

certain positions.

4 Research Data Management Strategy

4.1 Scientific relevance and quality of the measures

4.1.1 Overview of the project and changes from the initial proposal
In our initial proposal, we mapped out and initiated a roadmap to set up a comprehensive

human omics data infrastructure in Germany from scratch. This roadmap included
components to address the standardisation and capture of metadata of omics data, making
data accessible in an archive connected to EGA, curation of community reference data sets,
and finally the provision of data in cloud-based research analysis platform. Over the five
years since we conceived this idea, we had to both implement substantial components, and
adjust it to shifting legal boundary conditions, developments within Europe, and to
substantial changes in national requirements. We would therefore briefly sketch an updated
vision for GHGA before laying out both the successes and challenges during the first funding

period, as well as the perspective for the upcoming funding period.
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It was clear from the start of the project that we should mobilise the metadata first, then
deliver the research (raw) data to our communities, and build additional services based on

the data in the archive. Over the course of the projects, we thus developed a four-stage

model for the development and rollout of the core data infrastructure of GHGA (Fig. 2).

=5 1

GHGA Mefodata Cofolog GHGA Archive GHGA SPE

 First operational phase ¢ Harmonised Metadata * Restricted SPE (rSPE) for * Standardised data analysis

* A collection of existing national ¢ Streamlined data deposition internal use * Data visualisation
resources ¢ National FEGA node * Community SPE (cSPE) for * Statistics and aggregation

 Standardised data set library with * Unified ethico-legal framework external use * Integration of multiple omics
(EGA compatible) GHGA Metadata modalities and connecting omics
Model data to phenotypic data

Fig. 2: Phases of the GHGA core data infrastructure and associated services. Overview of the core data
archive and usage services in GHGA, ordered by phases of development and ladnch (from left to right).

Since 2023, the GHGA Metadata Catalog (catalog.ghga.de) has’ enabled data use by
making the data findable and accessible, although the responsibility of sharing the data upon
request did still reside with the data controllers. With the start of the Archive phase
(data.ghga.de) in 2024, GHGA now provides archive services for the raw research data as
well. In the initial proposal, we did foresee prioritisation of community-curated reference data
sets (such as variant frequency databases) over cloud-based data access and usage.

A general shift in Germany and Europe away from downloadable data towards trusted
research environments, most notably,the legal mandate for several national SPEs for
healthcare data in Germanysanditheyend of download access to data from the UK Biobank,
prompted us to shiftthese priorities. As a result, we are now working on the SPE Phase of
GHGA which provides a cloud-based analytics platform thus avoiding the data download
(currently still possibley¥in favour of more secure SPEs. Initially, this will consist of a
restricted SPE (rSPE), primarily aimed at internal use (quality control, dedicated processing
by GHGA on behalf of the data controller). In the next funding phase, the rSPE will be
complemented by a community SPE (cSPE), which will be accessible to all researchers
and offer improved scalability. The community reference data sets, statistics, and integrated
visualisation, will thus be an important goal of the upcoming funding phase only. Of course,
the four phases of the infrastructure development have been accompanied and supported by
numerous measures (e.g., outreach, legal groundwork, technical developments) required to

achieve these phases.

4.1.2 Challenges and successes of the first funding period
GHGA has managed to establish a national archive for human omics data with a full range of

services around the ingestion, archival, and release of human omics data for research. While
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not every single task laid out in the original proposal could be implemented, and the scope
had to be reduced owing to budget cuts, the NFDI consortium has delivered a robust
research data infrastructure that is widely accepted by the scientific community and has
become a foundational infrastructure for many human genomics projects in Germany as well
as a national data hub in many European initiatives.

Successes

Overall, of the 125 tasks we had planned in the original proposal, we have completed
62 tasks, we had to modify and conclude 17 tasks, and only 2 tasks were failed. The
remaining tasks are not yet due (based on their milestones) or had to be removed
(based on the budget cuts).

One of our major successes was the successful establishment of a young, distributed,
motivated team tackling the multitude of challenges jointly and with great enthusiasm. This
team consists of currently around 100 people (including PIs),4is, highly international (all
GHGA internal communication is in English), and has allowed us'to address all challenges in
a timely manner. Several key members of the team took on leadership roles (cf. 3.4 Team
Structure), allowing for the infrastructure to develop its own dynamics and agility. With this
team, we were able to establish the ethico-legal.framework of GHGA [8], which currently
entails: the contractual framework joining all'data.hubs and GHGA Central; templates for all
contracts between GHGA, data controllers, and data requesters; the consent toolkit to
formulate GHGA-compatible informed®, consent forms; extensive data protection
documentation; an ISO 27001-prepared, ISMS. In parallel with the development of the
ethico-legal framework - and always closely aligned - we have developed an extensive
architecture and open-source implementation of the data management infrastructure for
GHGA Catalog and Archive (@ithub.com/ghga-de). The modular and modern architecture
ensures sustainability;, extensibility, and scalability. While the most visible part is the GHGA
data portal, there is a complex service-oriented infrastructure underneath that provides
secure management of the metadata and research data (including key management),
provides data stewards with a toolkit for data submission and provisioning, and enables the
execution of analysis workflows on the data. The infrastructure supports a fully distributed
storage of the data in federated data hubs. Our outreach and training activities were very
successful and reached a large audience - GHGA has become a brand in Germany with
wide recognition in the scientific community. While the training activities have not yet
reached the extent we had envisioned (due to the delays mentioned above) we were still
able to register more than 1,100 people for the GHGA Lecture Series and Webinars alone

with more than 8,100 views online.
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Challenges
We had to face significant challenges during the implementation: The initial funding cuts of

around 27% of the proposed budget meant that we had to reduce our work programme.
Primarily, the cuts led to a delay in implementing the core infrastructure and reduced the
scope of later phases of the implementation, the SPE phase (referred to as GHGA cloud in
the initial proposal), as well as the Atlas phase with its community-driven reference data
sets. The delay in implementing the archive infrastructure obviously delayed data ingest and
thus the analysis of these data sets, which is only now starting. An initial prototype of the
SPE phase (restricted SPE - cf. A3) is still achievable in the current funding phase, but the
large-scale cSPE and the Atlas phase will only be implemented in the upcoming funding
phase. While we initially implemented even cuts to all members to maintain a collaborative
atmosphere in the consortium, we still re-allocated underspent funds and flex funds very
strategically to ensure that we could implement critical services that would otherwise not be
funded. The implementation of a reliable ethico-legal framework also turned out to be
more challenging than expected. In part, this was due 10 the)changing legal landscape,
including the challenges of negotiating data protection ‘and“IT security issues across all
contributing entities of the federated structure. Obviously the COVID-19 pandemic severely
impacted GHGA's productivity, primarily by impacting its ability to recruit additional staff and
by redirecting (after approval by DFG) some of. its resources for pandemic research. For
example, GHGA was instrumental in_settinguup the SAR-CoV-2 Genomics Data Platform
(CoGDat). While these were certainly worthwhile efforts, the resources were missing for
GHGA’s main mission and thus inducedrdelays. A challenge, as well as an opportunity, was
the introduction of the MV GenomsSeq (cf. below), which was an unforeseen opportunity that
GHGA had to take; but whichestill detracted from implementing the main mission. The
increased visibility ‘and responsibility of GHGA due to its role in MV GenomSeq also
motivated the decision to implement an Information Security Management System compliant
with (though not yet audited) ISO 27001. A related development was the launch of the
Genome Data Infrastructure Initiative (GDI), which required changes to our operational
model and the data exchange mechanisms with European networks. GHGA had to develop
robust solutions on how GHGA data can be exposed in multiple different metadata exchange

networks, currently FEGA and GDI, and potentially the EHDS in the future.

4.1.3 Model Project Genome Sequencing (MV GenomSeq)
The major unexpected challenge and opportunity was the introduction of the Model Project

Genome Sequencing (MV GenomSeq), an initiative by the German Genome Medicine
community and the German Ministry of Health (BMG). Through a change in legislation and
extensive negotiations with statutory health insurance, German patients with certain

oncological indications, unsolved rare diseases, and hereditary tumour predisposition
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syndrome have become eligible for genome sequencing (whole genome/WGS, whole
exome/WES, and - for the first two years - panel sequencing). Health insurance companies
have set aside a budget of 700 M€ for this project for the next five years (after which the
project will be evaluated), which will result in 80,000 - 100,000 genomes being sequenced.
The preparation of this project started three years ago with the initiation of a project on the
National Genome Strategy (genomDE). GHGA contributed significantly here: 5 out of 16
members of the national steering board of genomDE are also members of GHGA and
dedicated significant efforts to the conception of the project. We were able to position GHGA
not only as the national research data infrastructure holding the genome data for research
access, but also our data hubs as genome data centres (GDCs). GDCs will receive
additional federal funding to maintain the data infrastructure for the model project. Four of
GHGA's data hubs have been unconditionally approved by BfArM (the federal institute
tasked with legal responsibility for the data platform of MV GenomSeq), and two additional
data hubs have been conditionally approved [23]. This official sealvof approval and the
additional funding for the data hubs illustrate the importance, of GHGA in the German
genomics community.

Significant efforts were required to ensure that, MV, GenomSeq built on the existing
contractual concepts developed by GHGA, usesfa metadata model compatible with the
GHGA model, uses the existing infrastructureof the data hubs, and GHGA-compatible
informed consent. GHGA was also'tasked torensure that MV GenomSeq data can in the
future also be shared within the GDI network and 1+MG. Members of GHGA were also
instrumental in ensuring the research compatibility as well as the interoperability (through
HL7/FHIR) of the clinical data and technical metadata associated with the sequencing data.
Our success here also illustrates that there is no alternative data infrastructure available in
Germany that would'compete with GHGA in this area.

We expect the ‘first data in’ from MV GenomSeq towards the end of 2024 and see it as one
of the major drivers in genomic medicine in Germany in the coming years.

4.1.4 Further development and professionalisation of community RDM

Through our input for MV GenomSeq we could establish national standards that will have to
be implemented at the sequencing centres of most German university hospitals (24 out of 38
university hospitals have - so far - been approved for participation). We intend to build upon
this and suggest these standards also for research projects, by streamlining the data
deposition process into GHGA. Currently, we perceive that the community is much more
willing to share data for research through a national FEGA node than through EGA itself.
With the availability of GHGA Archive, we now expect a significant increase in data
deposition, which will certainly benefit the community as a whole. We would consider the

number of data depositions, the completeness of the metadata, and the number of data use
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requests to be the core KPIs toward assessing the success of the data management
strategy. These KPlIs - along with many others - are being monitored and reported.

Much of our outreach and training activities in the upcoming funding phase (B3) as well as
our community activities - in particular the driver projects (B1) and data services (B2) will be
our main routes through which we will provide the community with best practices for omics
RDM. And vice versa, it will also provide us with direct feedback on how to prioritise our

developments to meet the community needs.

4.2 Metadata standards

GHGA has developed a metadata model (MDM) to facilitate scientific communities to enrich
the context of their submitted genomic data as well as to retrieve data of interest. The
corresponding whitepaper [12] not only describes the basic and extended metadata
modules, but also covers the importance of ontologies and terminolegies traversing into the
details of the different ontologies used to build our MDM. The modehis based on the existing
MDM of EGA and has been extended to meet our specificaneeds and discussed with the
European partners (FEGA hubs). The selected ontologies and vocabularies are evaluated
based on their quality and sustainability using fairsharing.erg. The LinkML framework has
been used to build the MDM, which is now available at the. GHGA GitHub Repository [13].

To enhance the software integration of the ‘"MDM, GHGA has recently developed
schemapack, a linked data modelling,framework built on top of the industry standard JSON
schema and will transition to express the MDM in schemapack instead of LinkML within the
next six months (see B4.M3). Schemapack itself is open-source software and available
through a GHGA GitHub repository?>. Data harmonisation and standardisation facilitates
cross-project analyses.and is therefore seen as one of the pillars of continuous development
of the MDM (see|also B4.M1). The MDM is aligned with the relevant (inter)national
standards, is interoperable with the metadata of (F)EGA, builds on GA4GH
recommendations, and is aligned with the national standards for clinical data (HL7/FHIR and
national core data set of the Medical Informatics Initiative). In the upcoming funding period,
this alignment will be maintained and expanded to support interoperability with a wider range
of infrastructures and support metadata from other additional omics modalities (see TA B4
for details). The GHGA data dictionary lists and describes all the aspects of the data model
as well as the application domains. The most up-to-date data dictionary publicly available as

part of the GHGA User Documentation. In addition, we have developed a quick submission

guide that provides a user-friendly and easy walkthrough to help the data submitters to
prepare, format, and submit their metadata to the GHGA portal. Within the FEGA and GDI

projects, we are working on a convergence of the different MDMs in genomics. The

2 hitps://qgithub.com/ghga-de/schemapack
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metadata team is and will also be involved in training and outreach activities.

4.3 Implementation of the FAIR principles and data quality assurance

One of the biggest hurdles towards FAIR-ification of human omics data in the past has
been a reliable legal basis - many of the discussions with potential data submitters were
centred around the frustration of not being able to deposit data due to uncertainty and fear
related to data protection issues. By providing a clear legal basis and detailed data
protection documentation that submitters can share with their respective data protection
officers as well as the assurances that come from a national archive within national
boundaries, we have resolved the biggest issue - the lack of submissions to public archives.

The FAIR principles [24] are furthermore the drivers for us developing common metadata
standards, standardised workflows to increase interoperability and reusability of research
data. In addition, as the FAIR principles are crucial to achieving a‘eultural change towards
fairer and more equal conditions in biomedical research, ave)continuously work on
highlighting this to our communities and provide information.and training on FAIR, e.g. with
webinars, and courses (in collaboration with e.g. EMBL and ELIXIR-DE). Crucially, GHGA
builds on the architecture development of the GHGA service, to make research data findable
and accessible.

Key quality assurances for the consortium include completeness and accuracy of
metadata, but also specific metrics onrthe research data itself. The metadata white paper
[12] sets out our references and.internal standards for minimum viable and target
specifications on metadata. In parallel, to‘metadata standards, the consortium has, and will,
continue to develop solutions_to.automatically score and quantify data quality, which includes
dedicated measures on,data quality and curation (B2.M1). While GHGA's focus is on the
management of omics raw data, the value of the data in the archive depends on the extent
to which the data canybe linked and integrated with other data modalities, including clinical
data. Assurance of accurate data linkage will be addressed in the context with our
communities, including in the context of driver projects (B1) such as MV GenomSeq, but

also uses cases on common disease and prevention.

4.3.1 GHGA Data Management Infrastructure
From the very start of the project, it was evident that neither the software artefacts, nor the

metadata standards available from the FEGA at the time were suitable for the (nationally)
federated infrastructure and heightened data privacy requirements GHGA was facing. While
most European countries decided to implement centralised national genomics data
infrastructures, the assessment of the Federal Office for Data Protection and Informational
Freedom was that the national genomics data should not be stored in a single centralised

location [7] and additional secure measures, such as two-factor authentication and identity
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management were deemed essential. GHGA thus had to implement a different, federated
data management architecture.

Together with the complex national legal requirements, the construction of this federated
infrastructure was perceived as one of the key challenges of the project. Consequently,
architectural development and legal development were parallelised, although there were
frequent alignment steps necessary.

Besides the technical-legal alignment, GHGA architecture development had to make sure to
integrate existing standards and tools, most notably those from the GA4GH, and be
interoperable with the European developments (GDI, ELIXIR, FEGA). The architecture had
to be modular and extensible in order to support a stepwise implementation according to the
four development phases of GHGA (cf. Fig. 2). These design requirements led to a
microservice-based architecture employing established cloud technologies. The overall
architecture implements a hub-and-spoke model, where a number)of central services,
including the central metadata management, are hosted centrally»(at DKFZ) and the
genomic raw data is kept distributed at the data hubs (cf. Eig. 3)s»The typical data path starts
at either one of the local sequencing centres or an external submitter who, after accepting
the necessary data processing contract, provides the omics raw data as well as the
corresponding metadata. GHGA Central assigns.the|data hub storing this data based on
available capacities (external submissions)fand/er proximity to the sequencing centres (local
submissions). The data is initially stored,invarstaging area and relocated to the archive
storage after quality control. Metadata isithen forwarded to the central metadata store, from
where it can be forwarded and/or,exposed to the GHGA's European counterpart EGA and
eventually also in GDI. External data users can find and access the data in a seamless
fashion, without being exposed®to the underlying federation model. After signing a data
access agreement with the/controller of the data, GHGA can make the data accessible for
download or (in the SPE Phase of GHGA) stage it to local Trusted Research Environments

(TRE) or Secure Processing Environments (SPE)® and provide access to the data user.

3 Note that we will use the terms secure processing environment (SPE) and trusted research
environment (TRE) interchangeably in this proposal - within a research data infrastructure the secure
processing occurs always in a research context.
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Fig. 3: High-level architectural view of the GHGA infrastructure. The GHGA Archive is accessible via
command line and a web user interface. The connectivity and interaction‘to the federated data, distributed across
GHGA data hubs, is transparently managed via the GHGA CentralApplication backend, operated at GHGA
Central. Data exchange is managed via S3-compatible storage interface. Data can be either downloaded or
accessed via one of several GHGA SPE instances.

Implementation

The GHGA software stack has been implemented as open-source software under a

permissive Apache-2.0 licence. Artefacts/are publicly accessible on the GHGA GitHub

repository*. The complete software  stack integrates existing tools (e.g., Crypt4dGH [25]),
adheres to international standardsg(in ‘particular, those developed by GA4GH), and relies
heavily on established open-source software components. The overall software architecture
follows a few core foundational design principles: we employ an event-driven microservice
architecture integrated into a‘single API. We adhere to a hexagonal architecture (ports and
adapters architecture), which is particularly useful to separate concerns and helps to
implement the zero-trust paradigm of GHGA as well as making the software infrastructure
agnostic [26]. Standards of architecture and implementation are defined in a series of design
documents, which GHGA also publishes once they reach the necessary maturity on a

dedicated website. The microservice-based architecture is deployed centrally for production

as well as for testing and development purposes in a Kubernetes cluster hosted on an
OpenStack-based cloud environment providing robustness and scalability. One critical
aspect of the secure management of research data is cryptography and key management.
GHGA adheres to the GA4GH standards for cryptography and employs an

industrial-strength standard solution for key management (HashiCorp Vault). Through the

use of APIl-based key management (e.g., through the data stewardship toolkit) human

4

https://qithub.com/ghga-de
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intervention (and mistakes) in key management is minimised.

Operational Status

GHGA has been operational in the Catalog phase since May 2023 and the infrastructure

demonstrates that the data managed within GHGA Metadata Catalog makes genomic data

accessible and has been used in data usage requests. With the launch of GHGA Archive in

August 2024, we now have a full implementation of a national genomics archive. The coming
months will focus on polishing its components, improving the data management processes,
and mobilising the data already at the data hubs (but not yet ingested). A detailed overview
of the data sets is given in Table 4 below. We will also increase the number of data hubs
connected step by step and we hope to have all of them fully operational by the end of 2024.
By being the German node in the European FEGA infrastructure and the GDI project, we

have now caught up to the genomic research data infrastructures elsewhere in Europe.

4.4 Services provided by the consortium

GHGA offers a comprehensive set of interconnected services, addressing specific needs of
the communities ranging from the core services of Archivesand Catalog to Training the
communities (cf. Fig. 4). Certain services (such as.SPEs and MV GenomSeq Genome Data
Centres) are in preparation and will achieve readiness, at least partially, during the first
funding period. The Atlas service for community, reference data will only assume operation

during the second funding period, due. to the cuts and subsequent delays discussed above.

Service 1: Catalog - A National Cataleg for HUman Omics Data
The core service of GHGA is) the “development and operation of the GHGA Data

Infrastructure for the secure and FAIR sharing of human omics data with controlled access
mechanisms. This serves the need of the omics community in Germany to share and access
human omics data“for research and at the same time provides key connectivity and
contributions to international omics networks such as FEGA and GDI.

The GHGA Metadata Catalog® was launched in 2023, addressing the needs to find and
identify suitable human omics data for research. This service builds on key developments of
GHGA, including the software architecture, the GHGA Metadata model [12] and the legal
model [8]. The GHGA Metadata Catalog currently holds a total of 82 datasets with records
from over 3,200 individuals (WGS, WES, transcriptomes) submitted by the GHGA data hubs,

which can be requested for access via the corresponding Data Access Committees.

5 catalog.ghga.de
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Fig. 4: Overview of the services that are currently operational (in bold), services that will assume (partial)
operations within the current funding phase (marked as ‘in preparation’), and services that will become
operational only in the upcoming funding phase (marked as ‘planned’). Data flowhindicated with arrows with
bidirectional links in black and unidirectional links in grey.

Service 2: Archive - Controlled-access human omics data,archival

On August 1st, 2024, GHGA Archive® entered productioniand now offers the full range of
data controlled-access data management (data 4ngest;, annotation, archival, access
management, and data provisioning, all based on GA4GH standards). Data ingest is now
available via the Data Stewardship Toolkit (DSTK'[27]); which facilitates the efficient ingest of
data available in submission inboxes‘r locally ‘at data hubs through a data steward. Our
priority for the coming months is thelingest of the datasets committed to be deposited in
GHGA (Table 4), which in part arefalreadysavailable at the data hubs, and preparing the data
hubs for the upcoming submissionito all data hubs for MV GenomSeq. Metadata from these
datasets will be shared,across the FEGA network to enable international findability of the
data as well. Data requestsgare forwarded to the DAC of the data controllers associated with
each project. After signing.@ data transfer agreement, the data controller approves the data
access request and identifies the persons who have been permitted to access the data to
GHGA data stewards, who then re-encrypt (Crypt4GH) and provision the data for download.
The size of these committed data sets exceeds 50 PB, hence data transfer and full ingest of
the data and metadata will be an ongoing process taking up to several months just for data
transfer for individual studies.

6 data.ghga.de
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Table 4: Datasets committed to be deposited in GHGA Archive.

Dataset description and size Partner Project Data Hubs
An estimated 100,000 WES/WGS over five years (2024 - 2028) from MV GenomSeq All
the national model project ‘genomic medicine’ (§64e SGB V)
200k imputed genotype panels as part of the current NAKO funding NAKO/GoE Heidelberg,
period (2026), 15k WGS from NAKO as part of a Helmholtz Munich,
Sequencing effort (2025), 20k WGS from German National Cohort Tubingen
NAKO) as part of the pilot project Genomes of Europe (GoE, 2026),
6,000+ samples (ICWGS/WES/RNA) datasets from 1,200+ patients INFORM Heidelberg
with diverse childhood malignancies
Approximately 12,000 datasets (WGS/WES/RNA) from 5,000+ DKFZ/NCT/DKTK Heidelberg
patients with rare cancers MASTER
500 WGS from two studies with rare diseases Various Tubingen
80 whole genomes (individuals) from hereditary breast cancer MV GenomSeq Cologne

(Pilot)
Approximately 400 genomes (individuals) per year + 70 datasets with Various Dresden
ca 24 individuals
100+ WGS/year CADS rare disease programme, 1,400+ NAMSE BIH-CADS, Berlin
\WES, 100+ multi-omics WGS/WGBS/RNAseq/SCseq NAMSE,
TerminateNB/CRC1588, 200+ WGS limb cohort, BeyondTheExome, NCT-Berlin,
etc. lonGER;, CRCs
2,400 WGS samples and 300 RNA samples from the Bavarian Bavarian Genomes Munich
Genomes project and DZHK
1,200 WGS samples and 700 RNA samples from the DZHKomics
resource
1,000 WES samples from molecular diagnostics lab Private lab Munich
About 500 WGS based on 2-3 projects per year with WES and/or Various Kiel
WGS data
About 1,000 whole genomes from COVID-19 patients DeCOl Cologne,
Tldbingen

Total number of individuals for which.genomic data 351.480
has a firm commitment for submission ’

Service 3: Workflows - Standardised Community Workflows
GHGA aims to deliver harmonised and standardised community workflows for processing

various types of omics data; Key developments in this area are (i) workflow development
and maintenance, (ii) workflow benchmarking and evaluation, and (iii) the establishment of
runtime configurations including associated reference files. GHGA has partnered with key
communities and consortia (e.g., nf-core, NGS-CN, Solve-RD, DZHK and SATURNS3). So far,
six workflows for different data modalities have been released and entered continuous
maintenance (cf. www.ghga.de/resources/data-analysis). Alignment with the nf-core
framework ensures adherence to FAIR4RS best practices [28]. By integrating this
continuous benchmarking tool with the existing CI/CD pipelines, the service provides a
mechanism to continually assess the scientific utility and validity of workflows, providing a
feedback loop for the community to assess workflow reliability. As part of this service, the
Workflows Workstream has also contributed to the rare disease community by maintaining
the Detection of RNA Outlier Pipeline (DROP [29]). The workflow development is aligned

with, and prioritised according to, community needs; for example, the workflow team has
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supported the Solve-RD's RNA working group in the analysis of RNA sequencing samples
using DROP, conducted in multi-day hackathons to solve rare disease cases, now termed as
Solvathons. In the next funding period, the development of workflows will be driven by
community requirements for data services (B2), and in particular to underpin community
driver projects (B1).

Service 4: ELSI - Ethico-legal tools for the communities
Besides other activities vital to the success of GHGA (e.g., patient involvement) and the

legal model, the ELSI team has developed consent modules and recommendations as a
service to data providers who would like to collect and share prospective data via GHGA.
The consent modules can be used to update or create new consent forms to enable data
sharing for scientific research use [6]. Our modules are not limited to GHGA and are
compatible with the GA4GH Data Use Ontology (DUQ), as such this is a service to the
research community more broadly.

Service 5: Training - Training, Outreach, and Educational Activiti€s
The training and educational activities across GHGA are bundledin a dedicated service that

has the objective to support the users and associated ‘communities on various levels,
covering different aspects of data sharing in the field of biomedical research and health care.
The service offers training in different formats (cf.4raining), including webinars, online as well
as in-person courses, a lecture series, and additionally two podcasts. The latter specifically
aim at educating the general public®regarding \genomics topics - all other formats are
primarily aimed at our users and communities. For all activities, we draw from the expertise
of internal and external expertsfinithe respective areas. To address the needs of our
communities we provide webinars'on RDM and FAIR principles that are tailored to the omics

research community, .adding to existing - more general - training opportunities. Training

materials on data protectioh and consent in a (bio)medical context, ranging from more
general webinars for beginners to highly specialised courses for data stewards, uniquely fill a
gap in the training space of researchers in this field in Germany. In addition, we provide
training opportunities for more junior members of our communities on bioinformatics
workflows as well as statistical and analytical methods. In addition to webinars, we have
been involved in courses with collaborating institutions (e.g., EMBL) or hackathons for large
projects (e.g., ELIXIR, de.NBI), and have presented GHGA by holding workshops at

conferences. We offer a monthly GHGA Lecture streamed on the Internet, which sees

leading international experts in the field of biomedical data sharing or similar (international)
initiatives share their expertise and experience.

Service 6: SPE - Secure Processing Environments (in preparation)

The SPE Service (cf. TAs A3 and A4) will provide access to the data archived via GHGA

without downloads through a secure processing environment. This will be established in two
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steps. Initially, the data will be made accessible through limited compute resources at the
data hubs to the GHGA data stewards only. This restricted SPE (rSPE) will not be accessible
for external users, but will already support the quality control of the data, the processing
required within MV GenomSeq, and the initial community analyses for the Atlas phase. This
service will become available before the end of the current funding phase. The second step
will be the community SPE (cSPE) that will provide increased compute capacities as well as
additional checks and restrictions that permit its use by external researchers. It will increase
the security of the data and its availability will initiate a transition away from downloads to an
SPE-only access model. The rSPE service is expected to assume test operations in

Q2/2025 and the cSPE service will follow in the upcoming funding period (A3/A4).

Service 7 - Genome Data Centres - Integration with MV GenomSeq (in preparation)

With the establishment of MV GenomSeq (cf. 4.1.3), a significant number of genome
(WES/WGS) data sets are expected to become available formsecondary use, as it is
mandatory to ask the patients for their consent for research use. . GHGA will coordinate the
operations of the corresponding genome data centres, provide standardised data ingest
pipelines for GHGA and thus make the data accessible ‘as soon as it has been deposited
with the genome data centres. Genome datascentres are expected to assume their
operations - subject to the timely conclusionyof contractual negotiations of the GHGA data

hubs and all University Hospitals with BfArM - in'Q1/2025.

Service 8 - Atlas - Community referene€ daia sets and derived data sets (planned)

The Atlas Service relies on the rSPE’s availability to permit analyses across different data
sets (always dependent on the data controller’s permission). TAs B1 and B2 detail some of
these services and their_scientific use cases, mostly leveraging the availability of large-scale
omics data in one ¢entral data infrastructure. The standardised workflows and harmonised
metadata models of \GHGA are critical to enabling these analyses. The aggregated -
anonymised - data of relevance to the community (e.g., indication-specific variant
databases) will support the communities and provide added value to the data submitters.

This service will become available in the upcoming funding phase.

4.5 Impact of changes of external conditions/constraints

A series of developments in the data infrastructure landscape have impacted GHGA's
development, providing important opportunities to further strengthen the positioning of
GHGA at the interface between research and clinical care. Nationally, the formation of MV
GenomSeq will boost data production with immediate relevance for GHGA users. GHGA is
fully integrated with this initiative and seeks to mobilise these data for secondary research. In
addition, GHGA has established close ties with NAKO, the German National Cohort, and will
host NAKO’s omics data. Internationally, GHGA has been mandated to develop and operate
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the German node within the European Genomics Data Infrastructure - GDI project (cf. 3.3
International networking). Overall, these developments reflect the broad recognition of
GHGA as a national data infrastructure and platform for human omics data, which in turn will
open up further participation and contributions to upcoming developments, such as the
European Health Data Space (EHDS).

With respect to constraints, it needs to be mentioned that GHGA, similar to other
infrastructural projects, struggled to recruit talent in competitive areas, such as individuals
with specialised expertise in software development, information security, or in the operation
of large-scale IT infrastructures. The lack of long-term funding perspectives combined with
the salary constraints of the public sector have made it difficult to attract individuals with
these profiles. To compensate for these factors, we have broadened the search space for
suitable personnel on the one hand but have also invested into training individuals to
develop the necessary skills for specialised tasks.

GHGA has been significantly impacted by the COVID19 pandemic as some of its resources
have been dedicated to managing SARS-CoV19-relatedidataon(the national level. For the
sake of brevity, we will not reiterate these activities since they were detailed as part of the
previous report and have little impact on the upcoming funding period.

5 Work Programme

The GHGA work programme is split into 11 task areas (TAs), which cluster into three blocks:
TAs A1-A4 are concerned with the operations, maintenance, and further development of the
core data management infrastructure. “Task Areas B1-B5 are related to community
interaction and aim to maximise the community impact of the infrastructure. Task Areas
C1-C2 are concerned.with project management. The following Table 5 gives an overview of

the TAs described below and the responsible (co-)spokespersons.

Table 5: Overview of Task Areas, Measures and Responsible Co-Spokespersons

Task Area Measures Responsible
Co-spokesperson(s)

Block A: Operations and Development

5.1 A1. Operations - A1.M1: Operation and Maintenance of Central GHGA |- Buchhalter
Central Services

A1.M2: Operation and Maintenance of the Central

Infrastructure

A1.M3: Information and IT Security
A1.M4: Coordination of Operation of Data Hubs

5.2 A2. Operations - A2.M1: Data Hub Coordination O. Kohlbacher, S.
Data Hubs A2.M2: Data Hub Operations and Maintenance Wesner

A2.M3: Data Hub IT Security
A2.M4: Implementation of MV GenomSeq Genome
Data Centres

5.3 A3. Architecture & A3.M1: GHGA Archive Software Maintenance O. Kohlbacher, O. Stegle
Development A3.M2: GHGA SPE Requirement Engineering and

Development
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Task Area

Measures

Responsible
Co-spokesperson(s)

A3.M3: Requirement Engineering and Developments
of Data Services and Interactive Tools

5.4 A4. Data
Stewardship - Central
and Data Hubs

Block B: Communities

5.5 B1. Community
Driver Projects

A4.M1: Central Data Stewardship Coordination
A4.M2: Central User Support

A4.M3: Federated Data Mobilisation and Local User
Support

A4.M4: Connection to Sequencing Centres

B1.M1:
B1.M2:

Cancer Genomics
Rare Disease Genomics

|. Buchhalter; S.
Motameny; A. Dahl; D.
Beule; O. Kohlbacher, J.
Gagneur

H. Graessner; O. Stegle

rvi

B2.M3: Integrated Data Processing Tools

B1.M3: Common Disease & Prevention
5.6 B2. Community Data | B2.M1: Data Quality Control & Curation Tools J. Gagneur; D.
i B2.M2: Community Interfacing and Portals Hibschmann

5.7 B3. Outreach &
Training

B3.M1:
B3.M2:
B3.M3:
B3.M4:
B3.M5:

Platform Communication
Scientific and Clinical Outreach
Patient and Public Communication
User Training

Assured Training Scheme

B3.M6: User Experience

J. Winkelmann, O.
Kohlbacher

5.8 B4. National and
International
Connectivity and

Metadata Alignment

B4.M1: National Alignment within the NFDI and
Beyond

B4.M2: International Alignment

B4.M3: Metadata Model Maintenance, Development
and Alignment

J.Korbel; S. Nahnsen

Ethical Issues

.10 C1. Flex Funds

B5.M1: Legal Advice / EHDS and GHGA

B5.M2: Legal Embedding in the/National Infrastructure
(GDNG)

B5.M3: Integrated Ethics

C1.M1:
C1.M2:
C1.M3:

Innovation'& Implementation Projects (IIP)
Data Mobilisation grants (DMG)
Internal Flex Funds (IFF)

E. Winkler; F.
Molnar-Gabor

B5.M4: Patient Engagement
Block C: Management

O. Stegle; O. Kohlbacher

5.11 C2. Project
Management, Legal,

Sustainability

C2.M1:
C2.M2:
€2.M3:
C2.M4:

Project Management and Governance
Legal and Data Protection Affairs

Finances, Human Resources and Reporting
Sustainability and Strategic Development

O. Stegle; O. Kohlbacher

5.1 TA A1: Operations - Central

Overview of the Task Area
The central operations of GHGA are fundamental to managing core services that ensure the

secure handling of human omics data. These operations include managing user accounts,
operating the GHGA data portal, coordinating data upload/download services, and managing
encryption keys. Central operations ensure the smooth, secure functioning of GHGA's
services, supporting scientific data access and utilisation. Additionally, they navigate
regulatory and technical challenges, ensuring compliance with stringent standards.
Coordinating closely with infrastructure providers, central operations support service
maintenance and efficiency, reinforcing GHGA's commitment to security, compliance, and

continuous improvement.
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5.1.1 Measure A1.M1: Operation and Maintenance of Central GHGA Services
Consortium Member Contribution
Buchhalter (DKFZ) Co-Spokesperson, Coordination of TA

Stegle (DKFZ) Spokesperson, technical and strategic advice
Kirli (DKFZ) Team Lead Technology / Product Management
Kraft (DKFZ) Information Security Coordination

Goals: Ensure the secure, reliable, and efficient operation of central GHGA services
and maintain high standards of data governance through continuous logging,
monitoring, regular audits and implementation of modern software operation
practices. The operation, maintenance, and improvement of central GHGA services (GHGA
Central) are critical to ensuring that users can securely and efficiently access and manage
research data. In this task we will ensure the continued operation of the central
infrastructure and services. These services include the web portal of GHGA including the
request management dashboard that facilitates efficient applications for user permissions,
and the data steward dashboard which supports the data steward, team. Centralised
management of user permissions and cryptographic keys ensures data security and
integrity, crucial for maintaining the trust of data providersiand requesters. The file registry
service is essential for cataloguing and securing all files within the system, ensuring they are
properly managed, restricted as necessary, and accessible when needed. Operational and
maintenance tasks involve continuous logging and monitoring to promptly identify and
resolve any issues, ensuring uninterruptediservice availability. We will continuously improve
our internal policies, keeping them indine with external frameworks. Regular audits will be
conducted to assess compliance with these policies and regulatory standards, maintaining
high standards of data governance. Incident management protocols will be expanded and
continuously reviewed_and adapted to swiftly address and mitigate any operational
disruptions, minimising downtime and impact on users. Keeping these services operational
requires a dedicated focus on modern software operation practices, ensuring that GHGA
remains at the forefront of technological advancements and can efficiently handle large
volumes of data. To fulfil these critical tasks, highly trained personnel are needed as they
directly impact the usability, reliability, and security of GHGA's central services. Their
responsibilities include the seamless operation and continuous enhancement of the service
infrastructure, which is foundational to GHGA's mission of providing secure, accessible, and
high-quality omics data. Their diligent work ensures that the infrastructure can support the
scientific community's growing needs, thereby significantly contributing to the project's
overarching goals of advancing genomic research and fostering collaboration both nationally
and internationally. Through professional operation and proactive improvement, this task

area helps maintain the GHGA infrastructure as a safe place for genomics data.
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5.1.2 Measure A1.M2: Operation and Maintenance of the Central Infrastructure
Consortium Member [Contribution

Buchhalter (DKF2Z) Co-Spokesperson, Coordination of TA

Kirli (DKFZ) [Team Lead Technology / Product Management

Kraft (DKFZ) Information Security Coordination

Goals: Collaborate closely with our dedicated infrastructure providers to ensure the

reliable performance and scalability of our technical backbone, including hardware
components, virtualisation, containerised applications, and key/secret management
systems. Enhance the capacity of the infrastructure provider to offer essential
compute and storage resources, network monitoring, and data backup services,
ensuring robust and uninterrupted service delivery. The operation and maintenance
support for compute and storage infrastructure are crucial for ensuring the reliable
performance and scalability of GHGA's technical backbone. The software stack, maintained
and operated in A1.M1, relies on hardware such as servers, compute resources, storage,
and networking infrastructure as well as modern virtualisation and centainerized application
management. The infrastructure provided by DKFZ’s) ITCE and/ de.NBI/ELIXIR-DE in
Heidelberg allows GHGA Central to run the software stackyrequired to deploy the GHGA
services. Currently GHGA uses IBM COS S3 technology provided by the DKFZ’'s ITCF and
OpenStack/Kubernetes service provided by de.NBI/ELIXIR-DE. These services provide the
virtualisation layers needed for deploying containerised applications and enable optimised
scaling and secure networking. Backup ‘and disaster recovery: Ensuring robust, and
continuous operation is a priority for GHGA to fulfil its mission as a national data
infrastructure. A critical component is,backup and disaster recovery for which GHGA has
developed detailed plans for. GHGA\Central (as well as for the data hubs), which need to be
adapted to the constantly evolving infrastructure and changing technical infrastructure. They
also need to be tested on a regular basis and aligned with the efforts of the data hubs (A2).
These efforts ensure robust and uninterrupted service delivery, enabling GHGA to continue
offering high-quality, secure, and scalable services to the scientific community. Disaster
recovery will be tested regularly on the test infrastructure and, during scheduled

maintenance periods, also on the production infrastructure.

5.1.3 Measure A1.M3: Information and IT Security
Consortium Member _|Contribution

Buchhalter (DKFZ) Co-Spokesperson, Coordination of TA

Marnau / Fritz (CISPA) |Advanced information security approaches
Kirli (DKFZ) [Team Lead Technology / Product Management
Kraft (DKFZ) Information Security Coordinator

Goals: Establish, maintain, and continuously improve an ISO 27001-compliant

Information Security Management System (ISMS). Ensuring the security of GHGA's
infrastructure is paramount. This is achieved through a comprehensive Information
Security Management System (ISMS) compliant with the ISO 27001 standard. The ISMS
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of GHGA Central provides a structured approach to meeting the applications of managing
sensitive data, ensuring its confidentiality, integrity, and availability. This system underpins all
security measures and practices within GHGA Central, creating a robust foundation for
protecting human omics data and connects to associated ISMS (e.g., the ISO 27001 certified
ISMS of de.NBI/ELIXIR-DE Cloud or the ISMS of other data hubs). The current ISMS
encompasses all central infrastructures and interfaces to external infrastructures as well as
relevant SOPs. While it has been implemented in an ISO 27001-compliant way, it still
requires a formal external audit, which will be conducted by external auditors in the first year
of the upcoming funding phase. The ISMS will also require continuing monitoring, updating,
and review. The ISMS defines interfaces with service providers (cf. A1.M2) and data hubs
(A2.M3). Common policies, developed together with the OCB, will support the
implementation of harmonised ISMS standards across GHGA Central and all data hubs.
Regular security audits are a critical component of our security, strategy. These include
penetration testing to identify and address potential vulnerabilities, asswell as supply chain
attack assessments to secure our entire operational ecosystem. Vulnerability analysis is
conducted to proactively detect and mitigate security ‘threats. Logging and monitoring
activities are thoroughly implemented to ensure_any anomalies or incidents are promptly
detected and addressed, maintaining the integrity of the GHGA infrastructure. In addition to
these measures, coordination across GHGA Central and the data hubs is essential for a
unified security posture. GHGA Central, will=“participate in the internal security audits

coordinated by the OCB (cf. A24M3).3By maintaining stringent security protocols and

continuously improving our security practices, GHGA ensures the highest standards of
information security and thereby data protection. This commitment not only safeguards the
data but also reinforces trust with"data providers and users, ensuring the secure and efficient
handling of human omics data and a willingness from data controllers to deposit data with
GHGA. Fulfilling these diverse tasks will require the expertise of both GHGA staff as well as
the support of external providers. Therefore, we will further train and sensitise our staff
regarding information security and additionally collaborate closely with companies supporting

us with penetration testing and monitoring (see B3.M4).

5.1.4 Measure A1.M4.: Coordination of Operation of Data Hubs
Consortium Member |Contribution

Buchhalter (DKFZ) Co-Spokesperson, Coordination of TA

Kirli (DKFZ) [Team Lead Technology / Product Management
Kraft (DKFZ) Information Security Coordinator

Goals: Ensure effective communication and collaboration between central operations

and GHGA data hubs, develop technical standards and requirements. GHGA Central’s
operation plays an important role in the GHGA network, and GHGA data hubs depend on
this interaction for providing GHGA services. GHGA Central and the data hubs need to
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coordinate during operation on updates to the software, and the assessment of resources for
incoming data. This task involves managing and synchronising central tasks with data hubs
to ensure a unified approach to data handling and service delivery. Regular coordination
within the OCB (cf. A2.M1) ensures that all hubs are aligned with central policies and
procedures, fostering a collaborative approach to define GHGA-wide policies, procedures
and concepts that are co-developed together with the data hubs. Legal obligations, service
levels and the division of roles and responsibilities are formalised in the Central-to-Data Hub
Bilateral Contracts (cf. [8]). Communication and collaboration between central operations
and data hubs are essential for maintaining a cohesive and integrated system. This unified

approach helps in addressing any operational challenges swiftly and efficiently.

Tasks and Deliverables

Tasks Deliverables Due Date
A1.M1.T1 Ensuring operation, maintenance, |Core software stack update released M12, M24,
and improvement of Central GHGA Services ..., M60
A1.M2.T1 Collaborating with infrastructure  |Regular meetings and updates M12, M24,
roviders ..., M60
A1.M2.T2 Enhancing the capacity of the Adequate compute and storage capacity M48
infrastructure providers for the project goals
A1.M3.T1 Establishing a certified Information{ISO 27001 certification of central ISMS M18
Security Management System
A1.M3.T2 Security auditing and pentesting [Penetration testing concluded M12, M24,
M36, M48
A1.M4.T1 Coordinating the operation across |[Inteégration of new data hub (MHH) M24
the GHGA data hub network

Dependencies, Interactions, RisksgandWitigation Strategies
Dependencies and Interactions:sEffective coordination with other task areas is crucial for

GHGA's central operations. Dependencies include A2 for secure and efficient data transfer
and alignment of security measures, A3 for supporting software development with necessary
environments and resources, A4 for collaboration with data stewardship teams to ensure
continuous service, and B1/and B2 which rely on robust central resources for bioinformatics
workflows. Regular coordination meetings and integrated planning sessions are essential for
maintaining alignment and addressing issues promptly. Shared documentation and tools
facilitate easy access to information and collaborative work.

Risks and mitigation strategies: A1.M1: Risks include problems with the central software
and load balancing. To mitigate this risk an efficient communication with A3 will be
established to fix upcoming issues timely. A1.M2: The associated risks are general
availability of services and infrastructure as well as skilled personnel. To minimise these
risks, we will work closely with external professionals and perform for example regular data
recovery tests. In A1.M3, risks include vulnerabilities, attacks, and a lack of compliance with
policies. To mitigate these, we will regularly train our personnel, continuously update our
documentation and risk management plans as well as incorporate results from penetration

tests and security audits. The predominant risks in A1.M4 are a lack of, or inefficient,
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communication with the data hubs. Therefore, we will make sure that the respective boards
meet regularly and that well-structured minutes and concrete action plans are distributed.

Justification of Requested Funds
As outlined in 7.1, a total of five positions is requested for this TA. These include two senior

positions for the “Team Lead Technology / Product Management” and “Team Lead

Operations” (cf. Team Structure) at DKFZ, as well as two DevOps engineers at DKFZ, also

covering the information security topics, and one position based at EKUT. In addition, 400 k€
are needed for outsourcing efforts to ensure sustainable and secure operations. Funds will
be supplemented by DKFZ’s own contribution financing an additional DevOps Engineer as

well as 500 k€ for additional support by third-party.

5.2 TA A2: Operations - Data Hubs

Overview of the Task Area
This task area is concerned with the secure and resilient operation:of the federated data

hubs physically storing the research data and personal metadata’within GHGA. The data
hubs provide and further enhance the secure and reliable'services developed in the previous
phase of GHGA for accessing storage and (in the GHGA SPE phase, cf. 4.1) compute
capacity for SPEs. The data hubs are connected to . GHGA Central using a well-defined,
standardised, and secure object storage interface/A2 is split into three measures: A2.M1
deals with coordination, evolution of the services, load-balancing across the hubs, and the
definition of reporting templates and(key perfermance indicators (KPI) for the data services.
A2.M2 aligns the day-to-day operations and maintenance of the data hub infrastructure
across sites. A2.M3 coordinates theactivities maintaining, adapting, and evaluating IT
security measures and ensures equivalent service levels across all data hubs. The data
hubs, as well as GHGA Centrals are reporting their activities towards the GHGA Data Hub
Operations Consortium Board (OCB, cf. 3.4.1).
5.2.1 Measure A2.M1: Data Hub Coordination
Consortium Member _|Contribution

Wesner (UzK) Co-spokesperson TA A2, coordination of the TA
Kohlbacher (EKUT) Co-spokesperson TA A2, coordination of the TA

Goal: Coordinate all data hubs, ensure joint standards for operations, balance the

data hub capacities. Coordination and Communication: The OCB (cf. 3.4.1) will
coordinate activities through regular meetings and communication channels among the data
hubs, in close alignment with GHGA Central (cf. A1.M4). This includes monthly coordination
meetings to discuss ongoing operations, load balancing issues, emerging challenges, and
strategic planning for the further evolution of the services. The OCB will be supported by C2
and will build on the existing central GHGA communication platform and documentation
resources. The OCB defines constraints for operational procedures to ensure security,

consistency, and efficiency of services across all hubs. Capacity Balancing: The OCB will
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ensure effective load balancing across the six federated data hubs within the GHGA Data
Infrastructure. This involves the dynamic distribution of data storage and computational tasks
to optimise resource utilisation, enhance performance, and maintain system resilience. Data
hub resources are allocated based on the capacity reports and a technical assessment of
the best-suited hubs for large scale data submission. Policies proven in practical context will
be encoded into software for increased automation (A3.M1). Based on proposals by the
Lead Data Steward (cf. A4) the OCB assigns data submitters to data hubs (A4.M1). As part
of this measure, we will also develop concepts for geo-redundant replication of the data
across data hubs. This replication will increase resilience and support load balancing, in
particular during the GHGA SPE phase. Reporting and Documentation: The OCB will rely
for its assessments on the comprehensive reporting system defined within this measure.
This will include detailed logs of data load distributions, data access patterns, performance
metrics, and incident reports. Quarterly and annual reports will be, compiled to summarise
the operational status and data capacity and will be reported 'to.the GHGA BoD and SC.
Documentation will be integrated into the central GHGA documentation and maintained
there. This will not only ensure compliance with regulatory requirements, but also facilitate

knowledge transfer and training for new staff or data,hubs.

5.2.2 Measure A2.M2: Data Hub Operations and Maintenance

Consortium Member Contribution

Kriger/Walter (EKUT) Operations of the data hub Tibingen

Achter (UzK) Operations of the data hub Koln

Mertes (TUMUH) Operations of the data hub Munich

Buchhalter (DKFZ) Operations of the data hub Heidelberg

Beule / Hacker (MDC) Operations of the data hub Berlin

Muiller-Pfefferkorn / Nagel (TUD) [Operations of the data hub Dresden

Di Donato (MHH, participant) Stepwise establishment of an additional data hub at MHH

Goals: Ensure a secure continuous operation of storage and compute infrastructure
across all data hubsy Operations, maintenance, and monitoring: Local DevOps staff will
implement, maintain and continuously improve the secure and performant operation of their
local data hub infrastructure. This includes routine maintenance tasks, such as software
updates, hardware checks, and system optimisations. Continuous monitoring tools will be
implemented to track the performance, health, and security of the data hubs, allowing for the
early detection and resolution of potential issues along the reporting metrics defined in
A2.M1. Regular maintenance schedules and emergency protocols will be established to
minimise downtime and ensure uninterrupted service. Each data hub will provide secure and
performant object storage services (currently based on the S3 protocol), along the agreed
service definitions connecting all hubs to GHGA Central. Backup and Data Life Cycle
Support: In alignment with the Central-to-Data Hub Bilateral Contract, and the GHGA ToUs,

each data hub will implement policies and technical-organisational measures to meet its
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obligations, ensuring that data is appropriately categorised, stored, and transitioned through
its various stages. Geographically redundant storage systems and off-site backup strategies
are used to enhance data protection and disaster recovery capabilities. Automated policy
driven workflows will be established and monitored to handle regular tiered backup,
long-term archival, and archive retrieval. Operations of the rSPE: Existing, local compute
infrastructure at each data hub, consisting of dedicated hardened compute services using
isolation approaches such as virtual machines (VMs), are deployed for GHGA processing
tasks such as data encryption, re-encryption, download, and quality control. This restricted
SPE (rSPE) infrastructure needs to be maintained and updated to provide a well-defined and
standardised services supporting secure, allowing controlled access to sensitive research
data by data stewards, for example to execute community data services (B2). Operation of
the cSPE: The Data Hub Operations team will support the evaluation and operations of
solutions to establish the community SPE (cSPE, cf. A3.M2), which will allow for interactive
secure access to research data by third party users. This will involve setting up secure
network links, access controls, provenance monitoring.and security incident and event
management systems to maintain the integrity and confidentiality of the data. Depending on
the outcomes of the concept development (cf. A3.\M2), the operations team will also consider
connections to external dedicated TRE solutions, for example by establishing an additional
data hub operated on commercial cloud solutions, thereby establishing the basis to use
existing commercial solutions such as DNAnexus. Access control rights will be implemented
based on emerging standards in GA4GH; FEGA, GDI as well as taking the development of
the EHDS into account.

5.2.3 Measure A2.M3..Data Hub |T Security

Consortium Member, Contribution

Kriger/Walter (EKUT) IT security coordination data hub Tlbingen

Achter (UzK) IT security coordination data hub Cologne

Mertes (TUMUH) IT security coordination data hub Munich

Buchhalter (DKFZ) IT security coordination data hub Heidelberg

Beule /Hacker (BIH) IT security coordination data hub Berlin
Mduller-Pfefferkorn / Nagel (TUD) IT security coordination data hub Dresden

Di Donato (MHH, participant) Stepwise establishment IT security coordination at MHH

Goals: Maintenance, harmonisation, and further development of IT security across all
data hubs and with GHGA Central. Coordinated Implementation of IT Security
Measures and ISMS: This measure will ensure the continued harmonisation and
standardisation of IT security policies, protocols, and procedures across the data hubs and
their alignment with the central IT security measures (cf. A1.M3). All of these measures are
governed by an ISMS, which formally specifies the systematic approach to IT security at the
data hub. Similar to the measures in A1, the data hubs will need to harmonise their existing

ISMS to ensure the standards as specified in the Central-to-Data Hub Bilateral Contract with
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GHGA Central, as well as requirements from ISO 27001 as a common framework (some
data hubs are already operating 1ISO 27001-certified infrastructure) are met. Once these
ISMS have reached sufficient maturity, they will be audited externally to be certified
according to ISO 27001 (or BSI Grundschutz). The OCB will supervise the implementation of
these measures, ensuring that each site maintains an equivalent level of security and might,
if necessary, suspend a hub compromising overall security levels. To support the OCB, a
dedicated IT Security Taskforce consisting of representatives from data hubs and GHGA
Central has been established. This taskforce will review current security practices, share
insights, evaluate emerging threat intelligence and risks, and report these findings along with
recommended measures to the OCB. Cross-Site Friendly Audits: To promote continuous
improvement and adherence to security standards, cross-site friendly audits by local security
experts (e.g., SecOps, CERT or infrastructure experts) will be conducted regularly. These
audits will have teams from different data hubs auditing each other’s sites in a collaborative
and constructive manner to identify vulnerabilities, share bést practices, and foster a culture
of mutual support and transparency. Findings from these audits will be documented and
used to enhance the overall security posture of the GHGA data hubs. Security Audits: In
addition to friendly audits, formal security audits_will be conducted at each data hub site.
These audits will be carried out by external' security experts to provide an objective
assessment of the security infrastructure and practices. The audits will cover all aspects of
IT security, including access controls, ‘data=encryption, network security, and incident
response procedures. Detailed audit ‘reports will be generated, highlighting areas of
compliance and recommendations, for improvement. External Audits will be transitioned to
ISO 27001 audits after accreditation. Pen Testing: Regular penetration testing (pen testing)
will be conducted by external=contractors who will attempt to breach the systems using
advanced techniques,and tools. The findings from these tests will provide valuable insights
into the effectiveness of existing security measures and highlight areas that require

strengthening.

5.2.4 Measure A2.M4.: Implementation of MV GenomSeq Genome Data Centres

Consortium Member [Contribution

Kriger/Walter (EKUT) [MV GenomSeq operation hub Tiibingen

Achter (UzK) [MV GenomSeq operation hub Cologne

Mertes (TUMUH) |MV GenomSeq operation hub Munich

Buchhalter (DKFZ) [MV GenomSeq operation hub Heidelberg

Beule / Hacker (BIH/MDC) [MV GenomSeq operation hub Berlin
Mdaller-Pfefferkorn / Nagel (TUD)  |MV GenomSeq operation hub Dresden

Malek (UKT) Connection to Clinical Data Nodes in MV GenomSeq

Goals: Implement services of MV GenomSeq Genome Data Centres (GDC) at GHGA
data hubs. Note: This measure is listed for completeness’ sake - it will be funded externally

by BfArM, and no DFG funding has been requested for this measure.
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Definition of GDC services: BfArM has approved the GHGA data hubs to operate genome
data centres within the Model Project Genome Sequencing [23]. The data hubs will jointly
negotiate the specific services to be provided to the BfArM as part of their dual role as GDC.
The legal and organisational structure that is established within GHGA will be mirrored as
closely as possible, with additional bilateral agreements between the GDC and the BfArM as
platform operators governing individual service offerings. It is expected that the GDC
services will be reimbursed by the platform operator for the additional services provided,
thus allowing to implement and operate GDCs without additional cost to GHGA. Operation
of GDC services: The data hubs will implement the GDC services locally. These are
foreseen to include encrypted data transfer and ingestion from data-generating university
medical centres, metadata management, sequence data quality control, and the generation
of billing signals to trigger reimbursement. Dedicated GDC operations staff and data
stewards will work side by side with the local GHGA team. Ingest,of research-consented
data into GHGA: Data from MV GenomSeq that has been conséented for research will be
periodically ingested into GHGA to make them accessible for secondary research. The
alignment between the GDC and GHGA data hubs means this can be implemented as a
simple metadata transformation without any need ‘to copy data, potentially retaining
encryption keys. Making MV GenomSeq ‘data available: Research data that are part of
GHGA will be shared and made available alongside other GHGA data with the BfArM acting

as the data controller.

Tasks and Deliverables

Task Deliverables Due Date

A2.M1.T1 Establishing the governance model |First GHGA2 OCB meeting held M3

for second funding period

A2.M1.T2 Balancing of data hub'capacities SOP for capacity balancing drafted by M12
OCB and approved by BoD

A2.M2.T1 Establishingia GHGA Data Storage |cSPE operational at two data hubs M24

and Compute Service Interface

A2.M2.T2 Creating GHGA data hub utilisation |First report of defined metrics to the M12

report OCB

A2.M3.T1 Accomplishing certification ISMS at all data hubs certified M48

A2.M3.T2 Conducting IT security audits of data JAccomplished security audits alternating| M24, M36,

hubs between friendly and regular audits M48, M60

A2.M3.T3 Penetration testing on data hubs Pen testing concluded and reported M24, M48

A2.M4.T1 Ingest of research-consented MV First MV GenomSeq data release M12

GenomSeq data into GHGA accessible via GHGA

A2.M4.T2 Make research-consented MV MV GenomSeq data accessible by SPE M36

GenomSeq data accessible via GHGA SPE

Dependencies, Interactions, Risks, and Mitigation Strategies
Dependencies and interactions: A2 will closely cooperate with its sister A1 to ensure close

interaction between central and data hub operations. Similarly, there will be tight interactions
with A4 as the operations of the local data hubs will be essential for the central and decentral

data steward teams. As the key focus of this task area is the provision of reliable and
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trustworthy data and compute services the major dependency is on the evolving
requirements from the user community and the use cases. Furthermore, changing
regulations and also technology evolution might make adaptations to the services mandatory
in order to ensure continuous service levels. Risks and mitigation strategies: A2.M2:
Risks include operational issues, maintenance challenges, and infrastructure establishment.
The risk management plan includes regular risk assessments, contingency plans, and
protocols for rapid response. Continuous monitoring will address potential challenges,
ensuring stability and reliability. Dedicated SOPs and runbooks will minimise operational
risks. A2.M3: IT security risks include vulnerabilities, security breaches, and compliance
issues. Mitigation involves a comprehensive risk management plan with regular
assessments, contingency planning, and protocols for rapid response to incidents as well as
early certification of the ISMS. Regular pen testing and audits will ensure ongoing protection

of sensitive data.

Justification of Requested Funds
As outlined in 7.2, for each of the data hubs, one position for operations at each of the

current data hubs (DKFZ, EKUT, MDC, TUMUH, TUD, UzK)sis requested for A2.M2 and
A2.M3. MHH will build up its new data hub based._onyown contributions. For coordination
tasks (A2.M1), EKUT and UzK apply for V2 position. In addition, each data hub needs 50 k€
for external consulting (e.g., for penetrationitests; audits (A2.M3)). Activities of the data hubs
are supported with significant own contributions<by the individual institutions, cf. Description

and Summary of Contributions by (Co-) Applicants for further details.

5.3 TA A3: Architecture & Development

Overview of the TasksArea
This task area addresses thessoftware development and maintenance required for the

continuous operations of /the existing GHGA Archive, subsequent feature extension
(including a tighter integration into FEGA), as well as new developments required for the
subsequent phases (GHGA SPE and Atlas). Requirement engineering and software
development fall into the responsibility of this task area, together with the stakeholders
involved. A3 is split into three measures: A3.M1 will deal with overarching software
development and maintenance tasks to robustly operate the Archive as core services.
A3.M2 will establish technical requirements and software solutions to operate a federated
secure execution environment and take conceptual steps towards providing a fully featured
SPE. A3.M3 will establish a portfolio of data services that can be executed by data

controllers and users to facilitate exploiting and making use of datasets in GHGA.
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5.3.1 Measure A3.M1: GHGA Archive Software Maintenance

Consortium Member [Contribution

Kohlbacher (EKUT) Co-spokesperson TA A3, coordination of the TA
Stegle (DKFZ) Co-spokesperson TA A3, coordination of the TA
Kuchenbecker (EKUT) [Team Lead Architecture

Kirli (DKFZ) [Team Lead Technology / Product Management

Kraft (DKFZ) Information Security Coordinator

Goal: Continuous improvements and maintenance of the GHGA Archive software
stack. Maintenance of GHGA Archive: Building on the operational GHGA Archive, this
measure will deliver continued development and maintenance to ensure a secure and
user-centric operation. Areas that are particularly in flux and require continuous effort include
the development and adaptation of interfaces to integrate GHGA with FEGA and the GDI
network. Maintenance tasks also include the development of software tools to facilitate
manual and increasingly automated load balancing solutions (cf. A2). New tools for data
stewardship: New tools and functionality as required will be developed. A significant area of
development are refinements to the data stewardship toolkit, to/simplify and streamline data
ingest and data access. The toolkit will be adapted and extended to comply with the
requirements of the MV GenomSeq, including supportsfor automated quality control, and
necessary logistics to comply with the changes to key:management once the external trust
centre (to be operated by RKI) is operational. Refinement of the GHGA interface: A third
area of development are advances of the GHGA "portal, based on user feedback together
with B3 (cf. B3.M6). Maintaining a high level.of usability and accessibility of the portal will be
a priority. Documentation & IT security: Fourth, A3.M1 will coordinate the documentation of
software products as required for ITusecurity, e.g. implementing recommendations from

audits and pen tests (cf. Ad.M3) & A2.M3). All IT components will be documented in the

GHGA Internal Documentation.

5.3.2 Measure A3.M2: GHGA SPE Requirement Engineering and Development
Consortium Member |Contribution

Kohlbacher (EKUT) Co-spokesperson TA A3, coordination of the TA

Stegle (DKFZ) Co-spokesperson TA A3, coordination of the TA

Marnau / Fritz (CISPA) |Advanced information security approaches

Kuchenbecker (EKUT) [Team Lead Architecture

Kirli (DKFZ) [Team Lead Technology / Product Management
Kraft (DKFZ) Information Security Coordinator
Parker (DKFZ) [Team Lead Data Protection and Legal

Goal: Development of a federated, community Secure Processing Environment (cSPE)
allowing the execution of GHGA data services across all data hubs. Concept
development: While we will establish a prototype of a restricted SPE (rSPE) that is only
available for internal use in the consortium (data stewards) already in the first funding phase,
additional steps are required for a full-fledged community SPE (cSPE) that is secure and
scalable enough to permit large-scale analyses by external researchers. We will assess

existing solutions and systems, focusing on core workflows developed in B2. Solutions will
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be synchronised with operational requirements (e.g., to guarantee I/O throughput), but also
appropriate replication of datasets across hubs where compute is available. Suitable

technical solutions will be developed, ideally based on an existing federated analysis

platform (e.g., based on the FLAME platform developed as a national federated omics data
analysis platform within the MIl). Rollout will occur in a stepwise fashion, initially focusing on
data hubs with de.NBI/ELIXIR-DE Cloud sites and existing kubernetes deployments
(Tabingen, Heidelberg). Definition of the technical requirements for a GHGA cSPE: We
will determine the technical requirements for establishing a cSPE within GHGA. Appropriate
security measures will be determined, building on standards for SPEs that are being
developed within FEGA, GDI, and EOSC. We will consider both commercial solutions (e.qg.,

DNAnexus, Edgeless Systems, StacklT) and open-source SPE implementations (e.g.,

GWDG TRE) and test the various platforms. ¢cSPE implementation: Selected candidate
solutions for a GHGA cSPE will be tested and integrated into,the)s GHGA architecture,
including necessary changes to metadata, microservices, @and the'data portal for seamless
access. Business model and long-term support: Building onthe experience from the pilot
phase, we will develop concepts for sustainable operations;” including business model,
documentation, SOP, and training (cf. C2.M4).

5.3.3 Measure A3.M3: Requirement Engigeerng and Developments of Data
Services and Interactive Tools

Consortium Member |Contribution

Kohlbacher (EKUT) Co-spokesperson TA A3, coordination of the TA
Stegle (DKFZ) Co-spokesperson TA A3, coordination of the TA
Kuchenbecker (EKUT) [Team Lead,Architecture

Kirli (DKFZ) [Team Lead Technology / Product Management
Kraft (DKFZ) Information Security Coordinator

Parker (DKFZ) [Team'Lead Data Protection and Legal

Behrens (TUM) Teamd ead Community Engagement

Goals: Contribute to, the identification of the most suitable driver projects, prioritising
data services, and piloting their application in the context of community-driven use
cases in collaboration with B1. Identify driver projects for GHGA Atlas: Considerations
for driver projects include data availability (including consent), community size, leverage to
attract third party funding, and alignment with community-driven requirements. An initial set
of driver projects include the national cohort NAKO and the model project genome
sequencing (MV GenomSeq). Define the requirements and priorities for GHGA data
services: Together with our target communities, and based on the selection of driver
projects (B1), we will define the requirements for Atlas and prioritise the development of data
services (B2), covering low-level tasks such as quality control, annotation, but also derived
data generation and services for federated query systems (e.g., Beacon). User-facing data
management tools will be essential to enable our users to interact with the platform

effectively. Similar to the Data Stewardship Toolkit [27], we will create a GHGA User Toolkit,
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which includes tools to readily submit, download, and check data as well as associated
metadata. These tools will be Python-based to ensure they are accessible to a large
community of bioinformaticians and life scientists alike. In those areas where there is overlap
with existing FEGA tools (e.g., pyega3), compatibility and reuse of existing components will
be ensured. Its scripting capabilities will also enable seamless integration with other
infrastructures and its library character will simplify metadata transformations. Implement
data services and an execution environment: We will implement the necessary
orchestration infrastructure to execute data services within the secure execution
environment (cf. A3.M2) across GHGA data hubs. Implementations will be synchronised with
initiatives on a European level, most notably GDI where relevant software solutions (e.g.,
Beacon) are being developed. After reaching production status with GHGA Archive, the
team will have capacity to more proactively engage with GDI @and contribute additional
software products. Platform integration and production: We will.integrate the services into
the platform, making them accessible to data controllers® and (where applicable) users.
Solutions will be documented and tested. Training / SOPs will be incorporated into the

GHGA service portfolio.

Tasks and Deliverables

Task Deliverables Due Date

A3.M1.T1 Releasing of annual GHGA Update sentito'all users M12, M24,

software updates ..., M60

A3.M1.T2 Improving and maintaining of First major update of data stewardship M24

data stewardship tools tools

A3.M1.T3 Refining the GHGA interface Updated GHGA interface based on user M24, M48
feedback

A3.M1.T4 Improving the security.of the Implementation of feedback from audits M26, M38,

infrastructure based on audits and pen and pen testing M50, M60

testing

IA3.M2.T1 Drafting a concept for a cSPE Published Whitepaper on a GHGA cSPE M12

A3.M2.T2 Implementing technical Launch of the GHGA cSPE M36

requirements for a cSPE

A3.M2.T3 Delivering technical First Task Force Meeting attended (cf. M6

documentation for the development of a
. ) C2.M4)

sustainable business model

IA3.M3.T1 Defining of requirements and Communication of developed concepts M24

complete concept for Research Analysis via newsletter and at Annual Meeting

Platform in GHGA

A3.M3.T2 Implementing execution Beta testing of new services concluded M40

environment

A3.M3.T3 Integrating services into the First community data service integrated M48
latform and in production

Dependencies, Interactions, Risks, and Mitigation Strategies
Dependencies and Interactions: A3 receives requirements from communities, in particular

B1 & B2 where the requirements for community driver projects and data services will be
defined, but also B5 which connects GHGA to international networks and standards. It also

receives requirements from the data steward team (A4) who pass on feedback and suggest
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improvements to the GHGA toolset from the users' perspective. A3 will deliver software
solutions to accommodate these requirements in the core infrastructure, which are deployed
by A1 & A2. Risks and Mitigations Strategies: The most important risks are related to
unclear requirements from the communities. Within GHGA we will ensure regular
coordination meetings to ensure efficient information flow. The early definition of driver
projects (B1) and community data services (B2) will ensure that exemplary data services can
be defined early, in fact several key directions are defined at the time of writing. More
complex interactions are expected with external stakeholders, most importantly international
standards to ensure interoperability of the GHGA software stack with FEGA or GDI. Both
networks are in flux, with constant changes of metadata standards, and operational models.
The key mitigation strategy is the decision to develop GHGA as self-sustained national
services as outlined in 4, thereby ensuring a substantial level ©f independence and an
integration model that is focused on the exchange of metadata., A second risk are
employment related delays and technical challenges. In the previous funding period, we
have developed effect strategies, including overarching working groups and a close
interaction between development and operations. We will also ensure a high degree of
alignment between the development environment.and release so that a timely and regular

release cycle (at least annually) can be achieved.

Justification of Requested Funds
As outlined in 7.3, we will be applying forthreespositions for software developers (at DKFZ,

EKUT, and EMBL) plus one seniorisoftware developer at DKFZ. Funded by own
contributions, the team will be eomplemented by an additional developer (DKFZ) and the
Team Lead Architecture (EKUT).

5.4 TA A4: Data Stewardship - Central and Data Hubs

Overview of the TaSkyArea
Data stewardship (DS) in GHGA is focused on supporting the scientific community in sharing

human omics data in a safe and efficient manner according to the FAIR principles. The goal
is to ensure a uniform experience for GHGA users while at the same time incorporating the
various local communities connected to the GHGA data hubs. A4 is split into four measures:
A4.M1 ensures the overall coordination across GHGA Central and the GHGA data hubs by a
Lead Data Steward. A4.M2 organises an efficient and uniform user support at GHGA
Central. In A4.M3, local data stewards at the data hubs connect to the networks and
researchers that are linked to their respective institution. A4.M4 connects the co-located

sequencing centres at the GHGA data hubs as major producers of omics data in Germany.
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5.4.1 Measure A4.M1: Central Data Stewardship Coordination
Consortium Member [Contribution

Buchhalter (DKF2Z) Coordination of TA, Oversight of Lead Data Steward activities
Kohlbacher (EKUT) Oversight of Lead Data Steward activities

Menges (DKFZ) [Team Lead Data Stewardship

Goals: Coordinate the overall team of data stewardship activities, maintain and

update processes and SOPs, report on data usage to the BoD, manage legal aspects
of data transfer processes, and coordinate data exchange with other (inter)national
data infrastructures. Overall Coordination: The Lead Data Steward (LDS) is responsible
for coordinating the distributed team of data stewards (centrally and at the data hubs). The
central data steward team (CDS) supports the centrally managed processes of data
submission and data access of GHGA, including the management of necessary legal
processes (with C2). The LDS coordinates the data stewardship operations by maintaining
SOPs for all relevant processes, assigning tasks to data stewards in. an agile manner, and
supervising the onboarding and training processes of the data stewardship team. The LDS
serves as liaison between the central data stewards (A4.M2);ithe local data stewards at the
data hubs (A4.M3 & A4.M4), and the Data Hub OperationsiConsortium Board (OCB). The
LDS reports to the OCB about DS operations and recommends the assignment of projects to
data hubs to balance the overall load. The LDS/also serves as an escalation point for user
complaints. Further, the LDS is responsible io collectsfeedback from the DS team and users
about operations, processes, and dnterfacing to’ define new requirements for the Data
Steward Toolkit, Metadata Models Data, Portal GUI and internal SOP catalogue.
(Inter)national Data Infrastructures:, Interconnectivity with central EGA is maintained by
the CDS by aligning and forwarding metadata to the EGA and eventually GDI (c.f. B4). In
turn, EGA will forwardruser requests concerning German data sets to GHGA. The LDS and
CDS also actively | support the connection of GHGA to other emerging European data
infrastructures includingithe EHDS and GDI, as well as connect to national initiatives such as
NFDI Helpdesk and the MV GenomSeq on the national level. Product Ownership and
Process Development: The LDS - supported by the data stewardship team - acts as a
product owner for the data portal and works together with A1 and A3 to ensure continuous
development and improvement of the GHGA Data Infrastructure, especially with respect to
user experience and further automation of processes. They also closely interact with B4 to
maintain and develop the GHGA Metadata Model.

5.4.2. Measure A4.M2: Central User Support

Consortium Member _|Contribution

Buchhalter (DKFZ2) Coordination of TA, Oversight of central data stewardship team
Menges (DKFZ) [Team Lead Data Stewardship

Goals: Provide user support by the central data stewards team (CDS) under the

supervision of the LDS using the GHGA Helpdesk for the management of core user
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processes in GHGA. Management of Data Submission to GHGA: The CDS assist in
signing of Data Processing Contracts between users and GHGA Central, validate
non-personal metadata of submissions, run data and metadata QC checks (cf. B2.M1), and
perform checks to confirm that no personal metadata that can be used to identify a subject is
submitted. For submissions that pass the checks, they load the metadata to the GHGA
portal to make submissions publicly findable. Management of Data Access Requests: The
CDS forwards and tracks incoming data access requests to DACs to guarantee a timely
handling of the request. Once data access requests are granted to GHGA users, the CDS
works together with the local data stewards who make the data that are stored at the
respective hub available for download or, once available, stage them into GHGA SPEs (cf.
A4.M3). User Management: The communication with users is orchestrated through the
ticketing system of the GHGA Helpdesk. The CDS further handlesithe identity management
in GHGA by validating Independent Verification Addresses to ensure that authorisations are
assigned to the correct user accounts. The CDS team “will ‘work with the training and
outreach team (B3) to enhance user training (e.g., sSubmission guidelines, user
documentation, training materials, webinars) and create materials for the onboarding of new
data stewards.

5.4.3 Measure A4.M3: Federated Data Mekilisétion and Local User Support

Consortium Member [Contribution
Buchhalter (DKFZ) Data Stewardship at.Data Hub Heidelberg

Motameny (UzK) Coordination of TA, Data Stewardship at Data Hub Cologne
Dahl (TUD) Data Stewardship at.Data Hub Dresden
Gagneur (TUM) Data Stewardship.at Data Hub Munich

Beule (MDC and BIH) _ |Data Stewardship at Data Hub Berlin
Kohlbacher (EKUT) Data Stewardship at Data Hub Tibingen

Goals: Local data ingest/egress processes, SPE data management & user support. At

each data hub, GHGA stewards support users of the local sequencing centres (all data hubs
are co-located at major academic sequencing centres) with data management and
submission to GHGA. Their primary duty is to support the users of GHGA at their respective
data hub’s institutions. External submissions and requests will be reviewed by the LDS and
then assigned by GHGA Central to an appropriate data hub for ingestion into local S3
storage. Local Data Ingest: The local data stewards help local GHGA users during the
submission of data to GHGA by answering questions concerning the collection and
submission of metadata, and managing the technical transfer of the research data and
personal metadata into the data hub’s storage infrastructure. As such they serve as local
ambassadors for the usage and continuous development of GHGA. Support for
Community Driver Projects for Data Mobilisation: The local data stewards will support
the community use cases described in B1 to enable swift data deposition in GHGA and to

enable further adaptations of the overall platform. In particular, data deposition from MV

71



GenomSeq, ERDERA, NAKO, the Bavarian Genomes project, DigiMed Bayern, KORA, and
DZHKomics will be supported. As part of these activities, the deposition of complex datasets,
including multi-omics profiles will be supported. Local Data and Resource Management
for Data Processing in GHGA SPEs: Local data stewards are also responsible for data
management and resource configuration at the local GHGA rSPE infrastructure. Once data
access has been granted centrally to a data requester, data stewards decide on the best
data hub to perform the calculations, estimate and configure the required computational
resources of the local rSPE, and make the data available for processing. Local data
stewards also ensure the proper handling of encryption and decryption keys and that rSPEs
are closed and data are removed at the end of the project. They will also operate the
necessary processes that make data that are stored at the local data hub available in the
GHGA cSPE, once this is established.

5.4.4 Measure A4.M4: Connection to Sequencing Centres

Consortium Member Contribution

Buchhalter (DKFZ) Co-Spokesperson TA A4, Connection to. Heidelberg sequencing centre

Motameny (UzK) Co-Spokesperson TA A4, Coordination of TA, Connection to Cologne
sequencing centre

Dahl (TUD) Co-Spokesperson TA A4, Connection.to Dresden sequencing centre

Gagneur (TUM) Co-Spokesperson TA A4.Connection to Munich sequencing centre

Beule (MDC and BIH) Co-SpokespersondA A4, Connection to Berlin sequencing centre

Kohlbacher (EKUT) Co-Spokesperson TAVA4, Connection to Tlibingen sequencing centre

Goals: Ingest data from local sequéncing centres into GHGA. In order to continuously
ingest high-quality data sets with rich metadata for GHGA, the local data stewards will build
strong connections to the co-locatedisequencing centres at the data hubs. ETL Processes:
Data stewards will help with the implementation of interfaces that allow seamless submission
of human omics data and their corresponding metadata from the local sequencing centres to
GHGA. Tools for standardised mapping of metadata from the local LIMS to the GHGA
metadata have been, established and will be further maintained, making it easy for
researchers at the sequencing centres to submit their data into GHGA. Also, ETL processes
will be maintained and adapted to changing metadata requirements to streamline
submission of data to GHGA. Outreach to Users: The data stewards will, supported by B3,
furthermore provide information material about FAIR data sharing and GHGA to the
sequencing centres to be used during counselling of new sequencing projects. In this way,
researchers are approached in the planning phase of a sequencing project and encouraged
to make their data available for secondary research. In user meetings at the sequencing
centres, the data stewards will inform about the services of GHGA, promote FAIR data

sharing and collection of high-quality metadata.
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Tasks and Deliverables

Task Deliverables Due Date
A4.M1.T1 Coordinating all GHGA  |Documentation and report on regular Data M12, M24,
data stewards Committee meetings to the OCB ..., M60
A4.M1.T2 Aligning and forwarding  [First data access request received via EGA M12
metadata to the EGA fulfilled
A4 .M2.T1 Supporting users in Documentation and report on submissions and  M12, M24,
submissions and data requests requests to the OCB ..., M60
A4.M2.T2 Proactively engaging with [FAQs for users published M12
user queries
A4 .M3.T1 Ingesting MV GenomSeq |[First dataset deposited M6
data
A4.M3.T2 Ingesting first data sets |1 PB data stored M24
A4 .M3.T2 Expanding number of 20 PB data stored M48
ingested data sets
A4 .M3.T3 Ingesting data from Ingestion of data from cancer and RD M20
community use cases communities as described in B1.M1 and

B1.M2
A4.M3.T4 Managing resources for  [First access staged into cSPE M36
rSPE and cSPE compute
A4 .M3.T5 Fostering deposition of  [First multi-omics dataset deposited inf GHGA M24
multi-omics datasets
A4 .M4.T1 Implementing interfaces  [ETL processes established at all sequencing M24
that allow seamless data submission |centres
A4 .M4.T2 Providing information on |User meeting held at all sequencing centres M48
FAIR data sharing and GHGA to
sequencing centres

Dependencies, Interactions, Risks, and Mitigation Strategies
Dependencies and Interactions: TA_A4 depends on the success of nearly all other task

areas. Data stewards will only have ‘a user base to support if all aspects of central and local
operations (A1 and A2), the legal framework (B5, C2), training and outreach (B3),
connection to the scientific communities (B1, B2), international cooperations and metadata
(B4) and the technology stack (A3) develop successfully. Internally, the central data steward
team of A4.M1 and/A4.M2 willshave strong interactions with the central operations team of
A1 for the operational tasks' as well as with the project management team of C2 concerning
legal documents. They will use the DS tools developed in A3 in their routine work and pass
user feedback to the architecture team to further improve the user-facing GHGA software.
Together with B3, outreach and training material for promoting GHGA towards its user
community will be developed. The local data stewards in A4.M3 will have close interactions
with the local operations teams of the data hubs (A2) to solve technical problems and
streamline local data management processes. External interactions will be with NGS
sequencing centres (A4.M4) and other international and national data infrastructures (B4
and A4.M1). An important task of the DS team is the support of the community driver
projects through close interaction with B1. Risks and Mitigations: In the scenario of
delayed technical solutions, for example for data ingest or other features of the data
stewardship tool, A4 will revert to manual solutions and SOPs to implement the processes.

In the scenario that GHGA will be well adopted and quickly build a large active user base,
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the main risk for this task area are unsatisfied users due to longer than expected response
times. These can occur when GHGA infrastructure and software development are delayed or
if an insufficient number of personnel are available. The planned mitigation measure is to
distribute tasks across the already existing team of data stewards from the first phase of
GHGA in order to minimise response times. Also, transparent expectation management
towards users will ensure high user satisfaction even in times of increased response times.
Prioritising time consuming and uniformly structured DS tasks for automation will help to
reduce the workload while considering restricted development capacities. In the unlikely
scenario that GHGA is not well adopted by the scientific community, we will intensify our
outreach efforts towards the scientific community via the network of local data stewards. The

successful support of the community driver projects (B1) will also mitigate this risk.

Justification of Requested Funds
As outlined in 7.4, we will be applying on the one hand for three positions for the central data

stewardship team, including the lead data steward position#This will be,supported by a CDS
position via own contributions from the DKFZ. On the othef hand, the current six data hubs
will receive each half a DS position to support local DS activities. This will be supplemented

by own contributions as outlined in Description_and Summary of Contributions by (Co-)

Applicants.

5.5 TA B1: Community Driver Projects

Overview of the Task Area
Community driver projects will supportiand accelerate GHGA's overarching objective to

connect to, and be embedded within, key genomics communities. Initial driver projects will
be focused on the core communities cancer (B1.M1), rare diseases (B1.M2), and common
diseases (B1.M3), aiming to embed GHGA in the scientific process beyond archival as an
‘endpoint’. B1.M1 and B1.M2 will curate national reference datasets based on MV
GenomSeq and other initiatives for cancer and rare diseases to enable the deployment of
standardised analysis workflows (cf. B2). Both measures will focus on variant annotation and
community-driven variant interpretation environments. B1.M3 will establish close ties
between GHGA and NAKO, enabling the NAKO omics community to utilise the GHGA SPE
and data services for population genetics and to develop new prevention use cases. In
addition to connecting GHGA to these key communities based on the (added) value chain
creating highly refined datasets by curating and archiving data, these projects will also test
run technical advances, and support the national and European embedding (cf. B4), e.g. via

shared use cases together with other NFDls.
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5.5.1 Measure B1.M1: Cancer Genomics

Consortium Member Contribution

Hibschmann (DKFZ, NCT HD) |Establishment of diagnostic research infrastructure
Frohling (DKFZ, UHH, NCT HD) |Community alignment, integration of cancer genomics data
Brors (DKFZ) Cancer genomics alignment

Pfister (DKFZ/KiTZ) Integration of GHGA with paediatric cancer community
Lichter (DKFZ) Community integration and alignment

Glimm (NCT DD) Integration of cancer genomics data

Jager (NCT HD) Cancer genomics and immunology alignment

Behrens (TUM) [Team Lead Community Engagement

Goals: Establish GHGA as a major diagnostic and research data hub for the German
cancer genomics and precision oncology communities. We will achieve these goals by
i) curating data from MV GenomSeq, ii) implementing analysis tools and APIs for
genome-analysis and variant-interpretation services for somatic alterations and targetability,
and iii) deploying visualisation and decision-support platforms to_facilitate evidence-based
treatment recommendations. This driver project will closely interact with the MII (in particular
the project PM40Onco), Cancer Core Europe (CCE), 1+MGsand' GDI;) EHDS, and resources
like COSMIC or CIVIC. Key medical needs in precisionyoncoelogy<are (i) identification of

targetable lesions, (i) making evidence-based treatmentirecommendations, and (iii) allowing
for longitudinal follow-up and re-assessment of a patient’s>molecular data for secondary
prevention or for several rounds of molecularly guidedstreatment. To address the community
needs infrastructurally, we will exploit synergies'with Rare Disease Genomics (B1.M2),
including alignment on common variant,annotation services, germline variant calling and
reporting, but also address cancer-specific aspects including calling and reporting of
somatic variants, gene fusions, estimation of tumour purity & ploidy, etc. We will furthermore
develop a backbone and interfaces, to (i) allow for seamless interaction in the oncology
domain, first and foremost the, MV GenomSeq (record linkage with the clinical Data Nodes,
in the oncology networks DNPM, nNGM, and MASTER upon approval by the trusted third
party, the RKI), (ii) build“large resources containing oncology world knowledge and blocks of
evidence (oncoKB, CIVIC) depending on the licences available to the individual user and (iii)
provide dashboards as well as visualisation and decision support systems, both for cohort
analyses (e.g., cBioPortal, B2) and for processing of an individual patient's data for
molecular tumour boards (e.g., cBioPortal individual patient view, the Knowledge Connector,
or the molecular tumour board portal). We will aim at performing quality control,
benchmarking and harmonisation at the level of MTB recommendations. To help address
medical needs and to engage with the cancer genomics and precision oncology
communities, we will build and curate a pan cancer reference data resource from scientific

submissions and, in particular, from large case numbers of MV GenomSeq.
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5.5.2 Measure B1.M2: Rare Disease Genomics

Consortium Member [Contribution

Graessner (UKT) Coordination of TA, data ingestion logistics, Solvathons
Ossowski (UKT) Establishment of diagnostic research infrastructure
Gagneur (TUM) Organisation of Solvathons, link to TA B2

Behrens (TUM) [Team Lead Community Engagement

Goals: Make GHGA the diagnostic research data infrastructure for the German RD
genomics community. We will achieve these goals by i) curating and staging data from MV
GenomSeq, ii) implementing APIls for various genome-analysis and variant-interpretation
services, and iii) enable deploying workflows and organising the recently established
Solvathons to foster reanalysis across this national RD reference dataset. This driver project
will connect the German RD genomics community with infrastructures and activities as
implemented in the diagnostic research workstream of European Rare Disease Research
Alliance (ERDERA) on European level. National RD Reference“Dataset: We will curate
and archive a national RD reference dataset based on data from MV GenomSeq. This
dataset will be used in GHGA annotation services and” community-driven variant
interpretation Solvathon events and processes thereby, engaging the RD genomics
community. Establishment of Interfaces: We will_suppert the RD community in these
activities by establishing interfaces to 1) .the “clinical decision support system
megSAP/GSvar, 2) HerediVar (new system for shared interpretation of variants developed
by the HerediCaRe consortium), 3) elinical Data Node RD (also known as zKDK Rare
Disease in MV GenomSeq), complemehnting the'respective RD3 database used in ERDERA,
4) long-read analysis pipelines (wf<human-variation and megSAP) in accordance with the
respective ERDERA plans. Thisynew" diagnostic research infrastructure will support a
harmonised data reanalysis of|\the national RD reference dataset with modern and
ERDERA-abiding variant annotation standards (B2), thereby ensuring consistency with other
ERDERA datasets and improved variant calling. Solvathons for Community Engagement:
We will organise Solvathons for the RD community, which are collaborative
events/processes involving bioinformatic and clinical/genetic experts with the aim of solving
diagnostically unsolved cases by joint data analysis and interpretation. Thereby, we will
implement various diagnostic RD research use cases, aiming at community-driven
interpretation and consensus classification of variants for different RD groups, variant types
and omics technologies. The Solvathon concept has been developed, tested, and
successfully applied in the EU programme Solve-RD. This driver project will thus integrate
the German RD genomics community with the respective European community activities in
ERDERA.
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5.5.3 Measure B1.M3: Common Disease & Prevention
Consortium Member [Contribution

Stegle (DKFZ) Coordination of technical implementation and genetic risk factors
Fluck (ZBMED) Alignment with NFDI4Health on metadata and record linkage.
Panreck (NAKO) Integration with NAKO data access and policies

Peters (HMGU/NAKQO) |Definition of epidemiological use cases and scientific priorities
Pischon (MDC/NAKQO) [Connecting GHGA and NAKO / NFDI4Health

Rosenstiel (UKI) Genomic medicine and connection to clinical communities common disease
Specht (Charité / GBN) [Connection to German Biobanking Network
Behrens (TUM) [Team Lead Community Engagement

Goals: Establish GHGA as the genomic data infrastructure of the German National
Cohort (NAKO) and enable common disease and molecular prevention initiatives. In
order to address indication areas beyond cancer and RD, we will i) establish adapted legal
and technical measures to foster interoperability with NAKO and NFDI4Health, ii) establish
practical use cases and pilot applications of the GHGA Release Analysis Platform, and iii)
develop new use cases in molecular prevention such as a genomic_newborn screening.
Alignment: First, we will establish technical and organisational/alignment between the
existing NAKO data infrastructure, which in large parts isioperated.at DKFZ, thus providing
ample opportunities for alignment. This entails the development.of the necessary contractual
framework on the one hand, and ETL workflows (including record linkage) to facilitate data
export for authorised NAKO participants onghe other hand. Building on this new bridge, we
will ingest all forthcoming NAKO omics data into GHGA. At the time of writing, the funded
omics data include genotyping arrays for all. 200k participants, as well as approx. 15,000
whole genome sequences funded from the Helmholtz Association (granted) and up to
20,000 additional WGS from the, Genomes of Europe Initiative (final decision pending). In
parallel to alignment of infrastructure,solutions with NAKO, this use case will also foster the
alignment with NFDI4Health“on_multiple levels (cf. MoU), with NAKO being a major driver of
this interaction. We will ensure that archived data, and in particular, metadata in
NFDI4Health and GHGA"are linked to maximise findability.

Bioinformatics support: Second, we will support the NAKO omics community to conduct
quality control, genomic data processing, and downstream analyses. Building on all NAKO
omics data ingested, we will work with the NAKO community as a pilot use case to conduct
quality control but also genetic analyses such as GWAS and rare variant studies, using the
GHGA platform and cSPE concept (A3) - a major pillar of our technical roadmap. This use
case is very suitable to test drive this system, as the NAKO omics community, while external
to GHGA, is focused and motivated and also has expertise with using HPC and cloud
technologies. New use cases: Third, we will establish new use cases based on NAKO data
for molecular prevention. The communities that come together in GHGA will provide a strong
opportunity to mobilise the NAKO reference data with the aim to foster stratified preventive

measures, e.g. genomic risk prediction for common diseases, including cancer. This activity
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will also exploit synergies with the National Cancer Prevention Center, coordinated at DKFZ.

These measures will be primarily supported by NAKO funding that is dedicated to achieving
these aims. Molecular Prevention: Fourth, emerging molecular prevention projects include
a genomic newborn screening programme to be run jointly by Heidelberg University and
DKFZ, in which, embedded into an ELSI framework, utilising elaborate consent management
and based on careful selection of diseases to be screened, whole genome sequencing will
be performed in 3,000 newborns over three years. In this context we will also implement
record linkage with German biobanks (GBN/GBA).

Tasks and Deliverables

Task Deliverables Due Date
B1.M1.T1 Curating cancer datasets from MV [Handover of curated data to data stewards M24
GenomSeq for data ingestion

B1.M1.T2 Implementing analysis tools and [Provision of resources containing oncology M36
APIs for genome-analysis for somatic world knowledge and blocks of.evidence

alterations and targetability

B1.M1.T3 Deploying visualisation and Accessible dashboard for decision support M40
decision support platforms for treatment

recommendations

B1.M2.T1 Curating of RD datasets from MV |Handover of curated data to data stewards M24
GenomSeq for data ingestion

B1.M2.T2 Implementing APlIs for various RD diagnostic research infrastructure M24
genome-analysis and variant-interpretation |established

services

B1.M2.T3 Using deployed workflows for First GHGAsSolvathon organised M30
self-organised Solvathons for rare disease

cases

B1.M3.T1 Establishing legal and technical ), [NAKO contractually and legally integrated M6
measures for interoperability with NAKOnand'|& first data deposited

NFDI4Health

B1.M3.T2 Running use cases andspilots with [First NAKO community analysis on GHGA M24
common disease data sets cSPE

B1.M3.T3 Developing strategies\for new use |Written joint agreement on two new use M24, M48
cases in molecular prevention cases

B1.M3.T4 Participating:in efforts for newborn [Aligned ELSI framework for ingest of M18
screening project newborn data into GHGA

Dependencies, Interactions, Risks, and Mitigation Strategies
Dependencies & interactions. B1 depends on the success of a large number of TA,

including central and local operations (A1 and A2), the legal framework (B5), deployment of
community data services (B2), outreach and training of the key genomics communities (B3)
and international cooperations (B4) develop successfully. Internally, B1 will have strong
interactions with the community data service team of B2 for the deployment of workflows as
well as with the outreach and training team of B3 for engaging genomics communities.
Together with A4, the respective specific data stewardship will be planned and deployed.

Risks & mitigation. The main risks for this task area are (i) the timely availability of needed
workflows and SPE as well as (ii) the timely fitness of GHGA to accommodate the archival of
analysis-enriched national reference datasets. The identified risks will be mitigated through a

profound and proactive collaboration with task areas B2 and B3 for community engagement
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and data services as well as A1 and A2 for respectively needed central and local operations
adaptations. Additionally, redundancy and alternatives in data providers will ensure

robustness to delayed data deposition or legal hurdles to use the data as intended.

Justification of Requested Funds
As outlined in 7.5, we will be applying for a total of 2 FTE for this task area, which includes

50% of the envisioned Team Lead Community Engagement (all measures, cf. Team
Structure within GHGA), a 50% position for the integration of NAKO and GHGA (B1.M3) and

a full position for B1.M2. This will be complemented by a full position based on DKFZ own

contributions for B1.M1, and a half position from TUM own contributions for B1.M2. B1.M3 is

also further supported via complementary funds from NAKO.

5.6 TA B2: Community Data Services
Overview of the Task Area

A key aim of GHGA is to provide value-added resources for.communitiesthrough secondary
use of research data. This requires continued deployment,of werkflows and data solutions in
order to present harmonised and quality-controlled (Q€) data_.across submissions via the
GHGA data portal, on the one hand, and to supportianalysis for tasks in B1 on the other
hand. In doing so, B2 primarily aims o achieve the following objectives: B2.M1:
implementing data and metadata QC on submissionyensuring FAIRness. B2.M2: leveraging
unique large national datasets and/community-driven collaborations to provide novel and
innovative products and portals such as afederated Beacon service across GHGA data
hubs and a variant frequency database for German cohorts. B2.M3: implementing and
running state-of-the-art workflows, toyservice community-driven projects and portals (B2.M2),

and to enable harmonised data analysis.

5.6.1 Measure B2W1: Data Quality Control & Curation Tools

Consortium Member “|Contribution

Nahnsen (EKUT) Implementation of BioQC workflow

Ulas / Schultze (DZNE) |Development of metadata scoring metric

Bork (EMBL) Collecting user requirements and feedback for improving the scoring metric
Behrens (TUM) [Team Lead Community Engagement

Goals: Ensure data quality, integrity and FAIRness with standardised technical and
metadata quality control reports. B2.M1 aims to integrate processes ensuring high-quality
data submissions to GHGA. Evaluation of datasets and metadata with scoring metrics will
help the community derive maximum value from well-managed, high-quality FAIR data and
metadata. Validation metrics for improving data quality (BioQC): Human errors,
including those during metadata annotation, are pervasive. B2.M1 will align with, and drive
forward, the FEGA BioQC Working Group, engaging the community in the supporting
validation of submissions. These efforts aim to ensure robust validation of submissions. The

validation process will build upon pipelines ensuring correct sex annotations, familial

79



relationships, and sample matching across donors (sexdetermine and GRAFE for DNA or
DROP for RNA-seq [29-31]). These tools will help identify discrepancies and ensure the
integrity of submitted biological data. FAIR scoring metric: Metadata harmonisation is
crucial to ensure data findability, accessibility, and reusability. B2.M1 will develop a scoring
metric, which will be calculated based on the completeness and quality of the submitted
metadata, and the use of controlled vocabularies and ontologies. Positive feedback
mechanisms (e.g., badges) will incentivise and encourage data submitters to provide
comprehensive metadata that adheres to FAIR principles. The system will be transparent,

providing clear indications of progress and areas for improvement.

5.6.2 Measure B2.M2: Community Interfacing and Portals

Consortium Member Contribution

Gagneur (TUM) Co-Spokesperson TA B2, TA coordination, gnomAD integration, variant
frequency database

Mertes (TUMUH) \Variant frequency database

Hibschmann (DKFZ, NCT) |Co-Spokesperson TA B2, Variant frequency database, User
Empowerment in Cancer Genomics

Beule (BIH) User Empowerment in Cancer Genamics: cBioPortal toolchain
Ohler (MDC) Services definition and alignment

Griining (UFR) Connecting GHGA to Galaxy community

Behrens (TUM) Team Lead Community Engagement

Goals: Integrate workflows and data services with>community and driver project
resources to produce data products and_portals with added value and secondary use
potential. To support secondary userfor, all GHGA-hosted data, and in particular the driver
projects (B1) including MV GenomSeq,» B2.M2 will coordinate the development of
added-value data products, such as) federated variant querying and population-specific
variant frequency statistics forrgenetic disorders, aggregated data portals for cohort analyses
and hypothesis generation like federated cBioPortal resources, interactive workflow solutions
using Galaxy, and patient-level dashboards as well as decision support systems for
identification of targetable”lesions or formulation of individual evidence-based treatment
recommendations. Community projects and data services coordination: Management
and alignment with members of B1 and B2 as well as data controllers, subsequent data
ingestion and integration into GHGA with Data Stewardship (A4) will need to be coordinated.
German variant frequency database and federated gnomAD partnership: In RD
diagnostics, variant frequency within a population is a crucial filter criterion. Therefore,
multiple driver projects (B1), including the MV GenomSeq, require a variant frequency
database. Building upon the DZHKomics resource comprising 1,200 whole genomes from
healthy donors, B2.M3 will build a prototype for a frequency database within GHGA and
automate the processing of incoming data. This resource will then be expanded with new
healthy-donor cohorts from the NAKO, NAPKON, genomic newborn screening (B1.M3) and

non-affected parents or relatives from MV GenomSeq from genomic newborn screening. A
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primary outcome of this task is the integration of processed variant frequencies into the
gnomAD browser as a federated service. As an initial step for this task, consortium and team
members are already participants of the federated gnomAD working group. Beacon
implementation: The GA4GH Beacon API supports the discovery of genomic variants and
biomedical data across distributed resources. Querying genomic variants, frequencies, and
related clinical information is essential in rare disease diagnostics. As such, B2.M2 will
implement a federated Beacon service across datasets at all six GHGA data hubs, and
integrate the German variant frequency database, supplying GHGA users and driver project
communities with an invaluable resource of aggregated variants across datasets. The GHGA
Beacon v2 instance will also be integrated into the GDI Beacon Network. User
Empowerment in Cancer Genomics: cBioPortal (cf. B1.M1) allows access-controlled data
sharing and cross-institution collaboration. While several well-populated but disjunct
instances of cBioPortal are running in Germany, GHGA will link these resources in order to
reduce redundancy, and to provide a single comprehénsive «iew> on available data.
Furthermore, a toolchain will be developed such that access to:\GHGA-hosted datasets can
directly be applied for from the cBioPortal instance. In addition to displaying cancer omics
data at cohort level, a central task for precision oncelogyiis to offer single patient dashboards
for identification of targetable lesions and preparation of molecular tumour boards (MTBs).
cBioPortal also has a functionality for this use case, but other tools (Knowledge Connector,
molecular tumour board portal) also‘exist..GHGA will provide interfaces and APIs for various
tools required by the precision oncelegy community.

5.6.3 Measure B2.M3: Integratéd Data Processing Tools

Consortium Member Contribution

Gagneur (TUM) Co-Spokesperson TA B2, TA coordination, variant annotation and

RNA-seg-based workflows
Hibschmann / Brors (DKFZ, NCT) [Co-Spokesperson TA B2, Variant calling and benchmarking

Stegle (DKFZ/EMBL) Single-cell multi-omics and variant calling; spatial transcriptomics
Graessner (UKT) Coordination with B1.M2
Behrens (TUM) [Team Lead Community Engagement

Goals: Deploy, test, and run scalable workflows and data services enabling the
development of products in M2, and addressing the primary needs of GHGA
Community Driver Projects (B1). B2.M3 will continue to provide multi omics data
processing workflows that serve specific communities and use cases and support the direct
development of products and portals described in B2.M2. While products from B2.M2 will
directly serve users of GHGA, the services described here will not be user-facing but rather
internally developed and deployed to achieve the overall aims of B1 and B3. To ensure full
compatibility with existing and emerging international standards, we will engage with
international communities (e.g., GA4GH, ELIXIR, gnomAD and de.NBI). Furthermore, since

the consortium members leading this TA also produce leading-edge research on these
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topics, modern state-of-the-art algorithms will easily be transferred and integrated into the
GHGA data service catalogue. Variant calling, benchmarking, and annotation: Accurately
calling and annotating genetic variants is crucial for identifying and interpreting those that
may be responsible for disease and is therefore a basic service needed by all driver projects
(B1). B2.M3 will improve variant benchmarking and reference call sets through extended ring
trials performed with the DFG sequencing facilities. Additionally, we will evaluate and
integrate new variant effect prediction tools, creating a scalable annotation service
supporting the latest Al-based prediction methods. For this, we will leverage and build upon
the expertise and research already being conducted by contributing consortium members
(e.g., Gagneur and Stegle [32—-34]). Together, these efforts will ensure that variants are both
called and annotated with modern, accurate approaches across different datasets,
supporting the goal of understanding, diagnosing and treating cemplex genetic disease.
Regular cycles of data freeze, processing, and release will, provide state-of-the-art
annotations back to key communities and will support events suchs@s Solvathons (B1.M2) to
help in variant prioritisation and interpretation. Readiness for.new omics modalities: To
continue supporting driver projects and communities as multiple omics data modalities are
routinely generated, B2.M3 will additionally implement and maintain data services to support
this diverse research data. The Detection“ef Qutliers Pipeline (DROP), developed in the
group of Gagneur, aids rare disease diagnosticsiusing RNA-seq data. B2.M3 will implement
and utilise this tool to call expression.and splicing outliers potentially underlying rare disease.
In addition, GHGA will ensure readiness to support single-cell multi-omics and spatial
transcriptomics data (in collaboration with the BMBF-funded SATURNS project), as well as
single cell variant calling analysis to aid understanding of tissue/tumour heterogeneity in

hard-to-treat cancertypes.

Tasks and Deliverables

Task Deliverables Due Date
B2.M1.T1 Establishing validation metrics [BioQC pipeline implementation M24
for improving data quality pipeline
B2.M1.T2 Developing metadata FAIR Rollout of the scoring metric system across M24
scoring metric GHGA submissions
B2.M2.T1 Building prototype for a First release of the German variant frequency] M24
frequency database within GHGA database
B2.M2.T2 Expanding frequency Second release including non-rare disease cases| M60
database with healthy-donor cohorts and disease-stratified frequencies
B2.M2.T3 Implementing federated Beacon v2 deployment, connection to GDI M36
Beacon service across GHGA datasets |Beacon network, and implementation of a GHGA

Beacon v2 data ingestion pipeline
B2.M2.T4 Linking and integrating cBioportal toolchain developed for GHGA M36
cBioportal into GHGA datasets
B2.M3.T1 Improving variant Development of somatic benchmarking datasets M24
benchmarking and reference call sets
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Task Deliverables Due Date

B2.M3.T2 Evaluating new variant effect |Benchmarking of variant callers with developed M60
rediction tools dataset

B2.M3.T3 Integrating new variant effect |Implementation and deployment of (Al-based) M60
rediction tools variant effect prediction methods

B2.M3.T4 Supporting research data Implementation of DROP workflow M24

usage with services

Dependencies, Interactions, Risks, and Mitigation Strategies
Dependencies: TA B2 depends primarily on Community Driver Projects (B1) for establishing

and maintaining connection to relevant communities and aligning on common goals and
required services from these communities, and on Data Stewardship (A4) and legal
regulation (C2) for acquiring data access and processing rights to this data. Additionally,
data services within GHGA can be successfully deployed only if all aspects of central and
local operations (A1 and A2), outreach and training of the key genomics communities (B3)
and international cooperations (B4) are sufficiently developed. Interactions: B2 will continue
to work with established national and international communities’ (B4) such as GA4GH,
FEGA, nf-core, and Galaxy, specifically for alignment onitechnical,specifications relating to
workflows, data, metadata, QC, and portal implementation, standards and use-cases.

Risks & mitigation: The main risks for this task areaare (i) difficulties or delays in obtaining
community datasets and the required access that would enable the production of planned
products and portals (M2), and (ii) successful technical implementation of these solutions in
the GHGA architecture. Strong coordination, and collaboration with TA B2 and B3 will be
required to engage these communities effectively and mitigate risks for data acquisition. For
technical risk mitigation, coordination, with A1 and A2 for central and local data hub
operations, and especially #A3%fory architectural and research environment deployment
support, will ensuresthat data_services are duly supported through expertise in other task

areas.

Justification of Requested Funds
As outlined in 7.6, we will apply for one half position each for BIH/Beule (for tasks in B2.M2),

and DKFZ/Huebschmann (for tasks in B2.M3), and a full position for TUM/Gagneur, which
includes the 2" 50% of the envisioned Team Lead Community Engagement position (shared

with B1, cf. Team Structure), as well as contributions to tasks in B2.M2 and B2.M3. In

addition, a full position for 3 years is budgeted for DZNE (Ulas and Schultze) to carry out
B2.M1.

5.7 TA B3: Outreach & Training
Overview of the Task Area

The Outreach and Training TA will support GHGA's central infrastructure by coordinating

communication with GHGA stakeholders. This effort aims to foster a cultural change where
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researchers, clinicians, as well as the public more actively support and engage in FAIR data
sharing. We will provide information and training on new functionalities, best practice
examples, and updates from the consortium, for associated communities and the wider
research community. Events and publications will highlight the importance of FAIR data
sharing for secondary research and healthcare. By actively engaging patients and the
broader public, we aim to educate, empower and foster trust and support for genomic
research. B3 will create multi-media training materials and focus on user experience to
enable efficient and secure use of GHGA by users from various communities. Internal
training will ensure team members process data safely. Work in B3 will be leveraged through
existing partnerships within the NFDI, GDI, FEGA, and the bioinformatics communities
(de.NBI, de.KCD, ELIXIR).

5.7.1 Measure B3.M1: Platform Communication

Consortium Member Contribution

Stegle (DKFZ) Coordination of central communication efforts,.crisis communication
\Walter (UdS) Creation of content for communication

Schulze-Hentrich (UdS) Creation of content for communication

Winkelmann (HMGU) Creation of content for communication

Kohlbacher (EKUT) Creation of content for commupnication

[Trager (DKFZ) Team Lead Communications‘and Training

Goals: Coordinated communication around /the "GHGA platform, its functions and
development updates, streamlining both “internal communication within the
consortium and coordinating external'communication to GHGA users and other
stakeholders. Throughout the operations of the GHGA platform, services will continuously
evolve with new features and functionalities (cf. A3). To keep both internal GHGA members
and external users updatedgsseveral communication channels have been established to
reach our key stakeholders'in the first funding phase. The website ghga.de serves as the
primary information sourcej featuring background information on the consortium, relevant
events as well as news; In‘addition, a regular newsletter and social media channels such as
LinkedIn are used to inform interested parties of our progress and developments. Internally,
email lists and instant messaging (Slack) are used to communicate and discuss new
developments. These information sources will be maintained. Fact sheets and other media,
containing concise and up-to-date information on the GHGA platform, its functions and
impact, will be created and distributed via the mentioned channels. Bringing the consortium
members and GHGA users together, we will also organise in person meetings - in the form
of an Annual Meeting and User Symposium, respectively. These will foster collaboration and
exchange within the communities in addition to providing information about the GHGA
platform to our users. We will continue to update and expand the established crisis
communication plan. The crisis communication plan will use the established communication

channels and align with institutions involved in GHGA to reach the affected community and
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inform in a transparent way, while complying to legal requirements in the case of a data

breach (together with the Data Protection and Management Team in C2).

5.7.2 Measure B3.M2: Scientific and Clinical Outreach
Consortium Member _[Contribution
Walter (UdS) Scientific outreach

Schulze-Hentrich (UdS) |Scientific outreach
Winkelmann (HMGU)  |Clinical outreach
Kohlbacher (EKUT) Link to MV GenomSeq and bioinformatics community

Stegle (DKFZ) Link to MV GenomSeq, MII, and bioinformatics community
Graessner (UKT) Link to medical societies and use cases (B1)

Schlomm (Charité) Link to oncology communities via DNA-med

[Trager (DKFZ) [Team Lead Communications and Training

Goals: Actively identify and engage (new) scientific and clinical communities to
disseminate GHGA's comprehensive genomic resources and services to a wider
audience, highlighting the role of FAIR data sharing for secondary research and
health care, and encouraging the integration and sharing jof genomic data into
research and clinical practice. We will continue and, expand our successful scientific
outreach activities towards national and international ‘scientific, as well as clinical,
communities and stakeholders. Our main goal is to disseminate GHGA's core key resources,
genomic services and their use in medical genomics, and functional genomic analysis to
new fields of users. We will operate in close.cellaboration with B3.M1, building on a variety
of online channels, print media as well, as personal interactions in workshops and
conferences booths. Extend reach and build partnerships: Scientists and clinicians will be
addressed through scientific programmes; academic communities/associations and various
medical societies, reaching_wuserstand communities beyond current GHGA partners and
use-cases (detailed in®B1), thereby increasing inclusivity and widening the data sets and
data types available within GHGA. Our aim is to expand the reach and spectrum of scientific,
clinical, and basic research users, building and fostering direct interaction, (new) scientific
collaborations and partnerships with GHGA. We will create awareness of GHGA's rich
resources and data use highlighting the impact of GHGA's policy of FAIR data sharing and
its broad application for basic and applied clinical research and health care. The goal is to
drive a cultural change, influencing the research culture to encourage FAIR data sharing via
GHGA. By positioning GHGA as the central omics repository in Germany, we aim to increase
both the amount and diversity of data deposited in GHGA, reaching out to new data
resources encompassing various molecular data types (e.g. genomic, epigenomic,
proteomic, and metabolomic data) and different disease states, thereby facilitating integrated
functional interpretation. Medical genomics: Beyond the strategic interaction with MV
GenomSeq (and the preparation of successor projects), we will be strengthening our

interactions with clinical communities. We will i) approach the medical societies (e.g.,
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German Society for Human Genetics) at their annual conferences to promote the GHGA
consortium, its services and resources, and establish new partnerships and use cases, ii)
approach clinicians at university clinics involved with the MV GenomSeq to encourage the
consent of patients for secondary research use, providing material for their patients in
collaboration with B3.M3, iii) promote hackathons and Solvathons across the rare disease
and cancer communities (with B1), iv) hold workshops at ESHG together with ELIXIR and
EGA, as well as v) feature our work in widely read popular media (e.g., Arzteblatt) to gain
visibility in the clinical community. International scientific outreach: We will continue to
engage with national and international scientific communities (MV GenomSeq, Mll, de.NBI,
HCA, IHEC, ELIXIR, 4DNucleome) through personal contacts by i) promoting GHGA’s
scientific achievements on conferences via booths, posters and topical talks/panel
discussions, and ii) organising panel discussions and targeted wotkshops on topics related
to FAIR data sharing, GHGA services, and showcasing application,examples (e.g. what one
can do with annotated data in GHGA or the potential of functional integrated analysis etc). To
enhance the national and international visibility of GHGA (and FEGA) in the scientific
(clinical) community we will also i) aim to publish (with"B3.M4) on GHGA and FAIR data
sharing efforts in a high-ranking international scientificijournal, and ii) extend contacts and
collaborations to academic societies, working 'groups, and umbrella organisations (e.g.,
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften, Leopoldina,
Academia Europea, AG Gentechnology) via topical publications and joint lectures.

Expand educational activities: Other activities to involve communities via online measures
include i) the continuation and breadening of our well-established lecture series ‘Advances in
Data-Driven Biomedicine’ in the, direction of medical genomics (coordinated with MV
GenomSeq and NFEDIs such“as”NFD4Health), ii) the continuation of our well-established
webinar series on topics such as FAIR data sharing, metadata, and application examples

and, in cooperation with B3.M1, B3.M4 and B3.M5, on data protection and showcasing of

new GHGA tools and workflows, and iii) the contribution to summer schools, webinars and
lecture series organised by other initiatives (EMBO, MPG) or local institutes (e.g., Helmholtz
lecture series) to reach out in new communities, focusing on early career scientists. We will
also evaluate the needs of new communities (e.g., via questionnaires (with B3.MB6)).
Engaging scientific and clinical communities will raise the scientific and clinical awareness of
GHGA resources and services leading to an increased use of the GHGA Archive. Closer ties
to these communities will also result in adaptations of and innovations by GHGA to better
serve both the clinical and scientific clientele. Showcasing success stories and case studies

will further illustrate the practical benefits of GHGA.
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5.7.3 Measure B3.M3: Patient and Public Communication

Consortium Member Contribution

Graessner (UKT) Production lead for podcasts, link to RD community

Stegle (DKFZ) Coordination of patient communication strategy and its execution,
content creation

Kohlbacher (EKUT) Content creation

\Winkler (NCT) Bioethical input on patient engagement in the communication

\Walter (UdS) Content creation

Schulze-Hentrich (UdS) Content creation

\Winkelmann (HMGU) Content creation, link to RD community

Schlomm (Charité) Content creation, link to cancer community

[Trager (DKFZ) [Team Lead Communications and Training

Goals: Further development and implementation of GHGAs communication strategy
to highlight the value of omics data sharing in research and healthcare to a wider
audience. Public trust in genome research and health data sharing is lower in Germany than
in other countries (YourDNAYourSay), partly due to a lack of publictoutreach and information
available in German. We aim to bridge this gap by actively informing and engaging the
public, and specifically patients, who have their genome sequenced, to gain a better
understanding of their opinions regarding data sharing and genomic research. We aim to
build trust and shift the public opinion toward FAIR dataisharing. A key component of our
activities is the continuous production of the podcast ‘Der Code des Lebens’ (‘The Code of
Life’), which features episodes on different‘aspects of genome research. With 32 episodes
published to date, the podcast regularly/charts in the top 15 of German life sciences
podcasts (Podcast Charts). Taking feedback into account, a second, shorter podcast format
(“Genomhappchen”) has been established and was first published in May 2024. In addition,
GHGAs public outreach strategy. involves participation in various events, for which we
developed specific formats, with the goal to engage in dialogue with the public. Ranging from
Science Slam, and/interactivesdebates on data sharing to Lego Challenges, we aim to
continue developing'novel and appealing formats. Once established and tested, a portfolio of
public outreach formats will be made available for all GHGA institutions (especially data
hubs, cf. A4) to use at local open days and long nights of science. Similarly, GHGA pursues
collaborations with partners like the EMBL exhibition ‘The World of Molecular Biology’
allowing GHGA to leverage the wide outreach of these events. Classical press work, with
press releases featuring success stories from GHGA and active placement of content in
media such as Apotheken Umschau or FAZ, will round off our public outreach efforts.

GHGA specifically focuses the needs and interests of patients with regard to the sharing and
use of their omics data for research. The PaGODA study [15], conducted during the first
funding period, explored patient views and tasked us to develop a patient communication
strategy. This strategy allows patients to become experts, make informed decisions about
their data, and engage actively in science. We plan to launch a website specifically for

patients within the current funding period and conduct focus groups to develop relevant
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information materials in close collaboration with patients. The content will be distributed via
social media, but also by engaging with patient organisations. By training medical
professionals and offering easily accessible information they can provide to their patients, we
can utilise them as multiplicators to reach our core target group of patients. Moreover, we
plan to develop training courses for interested patients to learn more about omics and data
sharing. In collaboration with the Patient-Expert-Academy for Cancer Diseases (PEAK) and
ACHSE, we will initially gear these courses towards cancer and rare diseases patients. We
also want to improve and harmonise how experts talk about omics to patients and the public.
While language guides are available in English, no such guidelines for sensitive and
patient-preferred language are available in German. Working closely together with our
patient engagement efforts (B5.M4) we will develop a guideline for sensitive and

patient-preferred language around omics research.

5.7.4 Measure B3.M4: User Training

Consortium Member _|Contribution

Kohlbacher (UKT) Coordinate training activities and connection.to ELIXIR Training
Huber (EMBL) Connection to international open-source activities (e.g., BioConductor)
Trager (DKFZ) [Team Lead Communications and Training

Goals: Providing training opportunities for current,and‘future GHGA users will allow
communities to utilise GHGA optimally. Additiopally, internal training will ensure safe
data processing. Our user-centric training” programme is designed to empower GHGA

users by providing comprehensive @nd¢evolving education on key aspects of the GHGA

infrastructure. The established GHGA User Documentation, which is being openly developed
via GitHub, will be updated continuously to ensure the best possible user experience. We
will offer multimedia material, linked,to the User Documentation, and training sessions on
how to effectively upload and .download data, along with guidance on preparing data
appropriately for submission to GHGA and ‘Bring your own data’ workshops. In later stages,
new material on additional functions developed in A3 within the GHGA platform will be
added. To ensure the optimal delivery of our training programme, we will implement a
training platform (linked to ELIXIR TeSS) into the GHGA portal that contains all of our
training materials, thereby improving their useability. The training sessions will encompass
both webinars and in-person workshops, at the data hubs and at different
community-specific conferences (e.g., GCB’ (bioinformatics), GIH/ESHG? (human genetics),
GCC/GCRC (Cancer)®). Using a Train-the-Trainer concept, this task area aims to enable
staff at the data hubs and across all TAs to train users. To implement this, training courses

will be designed and materials shared, and GHGA staff will be instructed in the best training

" German Conference on Bioinformatics
& European Human Genetics Conference / German Society for Human Genetics Annual Meeting
® German Cancer Congress (DKK) / German Cancer Research Congress (DKFK)
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techniques. For the data hubs in particular, a roadshow will be designed with training
materials that can be run by local data stewards and engage local GHGA users - both
existing and future. This hands-on approach is intrinsically linked to B3.M6 since it will allow
us to interact directly with our users and establish a knowledgebase of common questions.
In doing so, we contribute to foster an organically growing user community. Regular user
feedback will be incorporated via the User Advisory Board (cf. 3.4.1) and regular GHGA
User Meetings.

To support the community in ensuring safe data processing, this task area aims to continue
to develop internal training materials, which we also want to share with other NFDI consortia
with similar demands (e.g., on sensitive data, omics data, SPEs, data protection, ethics). We
already successfully established a course on data protection for internal and external
participants, which will be continued in the Assured programme (B3.M5). While the training
of new staff will continue in this area, additional courses on.aspects such as GHGA
information security measures and best practices in data sharing will be developed. We will
also continue to educate researchers on topics such as FAIR;, statistical analysis or data
visualisation in our Webinar series and in various workshops organised in collaboration with
de.NBI/ELIXIR-DE.

5.7.5 Measure B3.M5: Assured Training Sehéiie
Consortium Member [Contribution
Parker (DKFZ) [Team Lead, Pl for Assured

Goals: Develop a nationally recognisedytraining and accreditation scheme (entitled:

‘Assured’) for researchers and “research data professionals handling sensitive
research data in Germany.sAssured will be developed in collaboration with other NFDI
Consortia (KonsortS\Wbrand BERD@NFDI). It will comprise of a core set of training modules
and assessments (with additional materials available for various specialisations. The
development of Assured will have a number of benefits: it will support researchers to learn
the skills required to handle sensitive research data more easily and facilitate their access to
it. It will help Research Data centres (RDCs) train staff involved in the use of sensitive
research data and offer them a career progression path, reduce the risk of misuse of the
data they store, and encourage data producers to share the data they create by increasing
trust in the RDC. It will also integrate aspects of ethical considerations, developed together
with the ethics team (B5.M3). Assured will also be linked to an existing externally developed
Authentication and Authorisation Infrastructure (AAl) so that those who have undergone
training can easily ‘carry’ their accreditation alongside their identity.

This measure will support the development of the GHGA Data Infrastructure in two ways,
primarily with regards to the GHGA SPE phase of the project. Providing training for

researchers is an important part of a data security model as the provision of training will
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reduce the likelihood that users of GHGA SPE will produce disclosive results. Secondly,
through the use of accreditation and modules that relate to data access professionals,
GHGA can train staff who can operate GHGA SPE safely and staff will be able to obtain
transferable skills. In doing so, Assured will support B3.M4 by providing a standardised
framework and materials for staff training in this area.

In addition, it may be beneficial to offer Assured training to data requesters before the
introduction of GHGA SPE as a means to facilitate the safe use of human omics data and
encourage data controllers to share data via GHGA. In the current funding period, the work
of Assured is supported by flex funds which have been used to recruit a Training Coordinator
for Data Protection who has contributed to the development and enhancement of Assured’s
core training materials, and the creation of a brand identity for the project. In the next funding
period, Assured will launch the first version of its core training modules targeting researchers
and research data access professionals, produce modules covering specific roles, RDCs,
and data types, and develop those aimed at other stakeholders.An addition, the link to an
AAIl will be implemented. Assured will also be adopted by a number of RDCs as their
required training for researchers. We will also explore @achieving international recognition for
Assured, such that researchers who have trained under/Assured can have their accreditation

recognised outside of Germany.

5.7.6 Measure B3.M6: User Experignce

Consortium Member Contribution

Kohlbacher (EKUT) Coordination‘ofithe measure

Stegle (DKF2Z) Coordinationiof the measure, connection to GDI
Huber (EMBL) Coordination of the measure with training

Kirli (DKFZ) Team®lead, Product Management

Goals: Gaining a better, understanding of what GHGA users need and expect from our
infrastructure will enablefGHGA to enhance its products and services (cf. A3.M1),
supporting a safe and_successful user experience resulting in increased trust in the
GHGA infrastructure in the target communities. Assessing user needs and UX
metrics: B3.M6 will focus on surveying users of GHGA in order to provide information for
the improvement and further development of the services offered by GHGA, which will be
implemented by A3, A4, B2, B3 and other TAs. The topics to be investigated include, but are
not limited to, (meta)data preparation for submission, the data up- and download processes,
training needs, materials and events, as well as public engagement activities. UX research
makes it possible to involve the user community in the continuous development process of
our services, ensuring they meet the needs of the communities. This will enable
community-orientation of GHGA services and build-up of trust in our infrastructure. In an
iterative process, throughout the course of the GHGA project, we will do extensive research

into the needs and characteristics of our target audiences by collecting data on use,
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expectation, perception, and evaluation of GHGA services and tools. We will apply a
mixed-methods approach, combining quantitative and qualitative methods such as different
types of surveys, expert interviews, and document analysis among others. By assessing our
services and better knowing our users, we will obtain valuable information regarding the
desired functioning of the GHGA infrastructure that we will use for (i) feature optimisation, (ii)
development of new services, (iii) improvement of training and communication strategies,
and (iv) addressing emerging challenges in our user community.

Providing improved user documentation: We will further develop an online GHGA User

Forum connected to the existing User Documentation that enables an ongoing exchange

between different GHGA users and GHGA. The forum, similar to the Bioconductor forum or
Stackoverflow, will address users’ needs to ask questions not easily answered by the
training material and the online help system. The forum will provide added value compared
to the Helpdesk for multiple reasons, especially in rapidly growing a collaborative user
community: a diversity of experts will be able to contribute answers; users other than the one
asking the question can also benefit from the discussion (complex questions e.g. about
bioinformatics analyses benefit from a discussion with/multiplerusers), and the question and
answers are automatically publicly archived and become findable with search engines. The
forum, together with a condensed FAQ section, will establish a continuously growing online
help and reference system supporting users of\GHGA enabling us to improve the overall

user experience.

Tasks and Deliverables

Task Deliverables Due Date

B3.M1.T1 Creating fact sheets and Fact sheets and other media for internal M24

further information material and external use published

B3.M1.T2 Connecting/GHGA with,its Annual Meetings and GHGA User M12, M24,

users symposium held ..., M60

B3.M2.T1 Engaging with young scientists |First lecture held M3

B3.M2.T2 Engaging with disease IGHGA workshops or other event held for M6, M12,

communities core communities, human genetics and ..., M60

new communities

B3.M2.T3 Enhancing national and Publications targeting different communities M36

international visibility of GHGA (clinical, scientific and public)

B3.M2.T4 Engaging with NFDI Regular participation and active M6, M12,

communities contribution to NFDI conferences ..., M60

B3.M3.T1 Informing and engaging with  |Published training material on data sharing M36

the public on data sharing for patients and medical staff

B3.M3.T2 Increasing public trust in FAIR [First monthly podcast released M1

data sharing

B3.M3.T4 Fostering public attention by  [Two publications in print media with M48
ress releases national reach

B3.M3.T5 Updating of the patient specific |Regular publication of new content on M6, M12,

website atient specific website ..., M60

B3.M3.T6 Developing of a language Publication of language guide M12
uide on personal data sharing
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Task Deliverables Due Date

B3.M4.T1 Distributing GHGA training Release of training platform linked to M10
material in a FAIR format ELIXIR TeSS
B3.M4.T2 Training of users and staff for |Updated User Documentation and regular M6, M12,
working with the GHGA Data workshops with collaborators (four-monthly) ..., M60
Infrastructure and internal training courses (biannually)
B3.M5.T1 Training staff for safe operation|Implementation of Assured within GHGA M12
of GHGA SPE SPE (depending on development of GHGA
SPE)

B3.M5.T2 Rolling out of Assured training |Launch of a national Assured network of M12

rogramme nationally supporting RDCs
B3.M5.T3 Extending Assured modules to |Materials related to additional audiences: M19
additional audiences service managers and data producers
B3.M5.T4 Achieving international Mutual recognition between Assured and a M28-M36
recognition of Assured similar training initiative outside of Germany

(i.e. Safe Researcher Training in the UK)
and mutual recognition across multiple
international partners

B3.M6.T1 Researching user Concept published to better address the M18
requirements different target groups: an essential
document for optimisation of the training
strategies and for adaptation of/current
services or/and creation,of new services.
B3.M6.T2 Implementing user feedback [SOP developed to distribute user feedback M30
to relevant workstreams andvintegrate into
infrastructure development

B3.M6.T3 Establishing feedback loop for |User Forum launched M48
user empowerment

Dependencies, Interactions, Risks, and Mitigatien’Strategies
Dependencies: Communication, Outréach'and Training TAs are tightly interconnected, with

a continuous exchange about activities), and materials, and a coordinated use of
communication platforms. The fsuccess) of these projects strongly depends on the
development of the communication platforms, and integrating and promoting activities
contributed by other TAs. Contents and materials developed by other TAs will be used for
communication, outreach and training, and materials will be continuously adjusted and
aligned with new “developments, particularly when approaching new communities.
Interactions: The task area interacts with other NFDIs to ensure that the GHGA's
communication strategy aligns with the global NFDI communication goals, and with the NFDI
section EduTrain to align with other NFDIs on best training practices and standards. As part
of the MV GenomSeq, GHGA is closely tied to the Genome Data Centres. In this role,
GHGA's overall communication strategy and messages will be closely linked with,
complementary to, and aligned with, BfArM and the BMG as necessary. In addition, GHGA’s
overall communication strategy and messaging is closely linked and complementary to MV
GenomSeq (TMF, BfArM, RKI) given that we address the same target group on overlapping
aspects of the topic of genomic research. Risks & mitigation: The main risks for this task
area are (i) the timely availability of needed workflows and SPE as well as (ii) the timely

fitness of GHGA to accommodate the archival of analysis-enriched national reference
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datasets. The identified risks will be mitigated through a profound and proactive collaboration
with task areas B2 and B3 for community engagement and data services as well as A1 and

A2 for respectively needed central and local operations adaptations.

Justification of Requested Funds
As outlined in 7.7, activities in this TA need to be supported by several positions experienced

in stakeholder communication and training (5.8 FTE from DFG, 1 FTE from own
contributions). Activities will be coordinated by the Team Lead Communication and Training

(cf. Team Structure, full position at DKFZ), who will coordinate the TA and lead the local

team responsible for patient engagement (1 FTE 50% DFG/50% DKFZ own contribution,
B3.M3) and the Assured programme (B3.M5, 80% position, together with the Team Lead
Data Protection cf. C2). B3.M2 will be supported via two positions at HMGU (Winkelmann)
and UDS (Walter / Schulze-Henrich), ensuring broad connectivity, into pivotal clinical and
scientific communities. UKT (Graessner) will continue to produce audio-visual materials
supported by one FTE (50% DFG, 50% UKT own contribution). A dedicated training
coordinator at EKUT will be responsible for B3.M4 and all etheritraifing related activities.

5.8 TA B4: National and International Connectivity and Metadata Alignment
Overview of the Task Area

This task area aims to strengthen GHGA'sintegration into the national and international
research community and align its activities with/related infrastructures. One key aspect of
these interactions is the alignment of metadata models to improve interoperability and thus
FAIR-ness of the data managed,in GHGA. The GHGA metadata model will be extended to
facilitate the deposition of qmulti-omics datasets, and to capture technical metadata for
proteomics, epigenomics, as.well'as single-cell and spatial-omics data. We will engage with
key stakeholders, both nationally and internationally, to exchange harmonised metadata and
thus increase the reach'of'the data archived via GHGA. This comprehensive alignment effort

will ultimately position GHGA as a hub for genomics data.

5.8.1 Measure B4.M1: National Alignment within the NFDI and Beyond

Consortium Member Contribution

Nahnsen (EKUT) Coordination of NFDI alignment

Korbel (EMBL) Coordination beyond NFDIs

Ulas (DZNE) Alignment of NFDI base services
Kohlbacher (EKUT) Interaction with Mll

Fluck (ZBMED) Alignment with NFDI4Health

McHardy (HZ1) & Korbel (EMBL)  JAlignment with NFDI4Microbiota

Eufinger (DKFZ) [Team Lead Administration, NFDI Networking

Goals: Tighter integration of GHGA with NFDI consortia in the life sciences,
metadata-related Base4NFDI services, and other national initiatives. Integration with
NFDI4Health: NFDI4Health is the NFDI consortium most closely related to GHGA due to its

focus on health science and clinical studies. It has established a metadata catalogue
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FAIR-ifying study data. By harmonising the metadata model of GHGA and the metadata
schema of NFDI4Health the automated exchange of metadata between GHGA and
NFDI4Health will be enabled, thereby integrating GHGA studies into the NFDI4Health study
portal. This will make GHGA data findable in a different context while simultaneously
increasing the completeness of the data in NFDI4Health. The implementation of this
integration has been agreed upon with NFDI4Health in a recently published Memorandum of
Understanding (5). Multi-omics and cross-modal data deposition: We will enable data
deposition for multi-omics on the technical side through expansion of the metadata models
(see below, B4.M3), but driven through direct collaborations. Together with other NFDI
consortia, we will enable the deposition of muti-modal datasets to be managed across NFDI
infrastructures. NFDI4Immuno aims to build a FAIR-based federated repository for all data
describing the state of the immune system. In a collaborative effort,with the NFDI4Immuno,
GHGA will provide the infrastructure for managing the corresponding human omics data. As
part of this collaboration, we will also establish solutions®o link‘human omics data with
bespoke immunological data (e.g., clinical phenotypes and FACS data; Nahnsen is involved
in both consortia). Similarly, with NFDI4BIOIMAGE wefintend to’enable linked submissions,
where sequencing data from multi-omics data is_stored and GHGA, whereas the imaging
data are held in NFDI4BIOMAGE. Aligned metadata models and linkage of accessions will
enable mutual discoverability, and thus expose)data from the same samples to both the
omics and imaging communities (cf.,alse,B2:M3). With NFDI4Microbiota, we will similarly
begin the alignment of metadata tosgain‘econsensus on the development of standards for the
human and microbiome data types. Furthermore, we are tightly collaborating with the data
platform of the German Centre forInfection Research (DZIF), where all infection-related host
data (human) will bé stored. insGHGA. Here, in collaboration with the DZIF consortium, we
will establish the linkage between host omics data and microbiological data. We will also
offer services to execute workflows developed by NFDI4Immuno and other NFDlIs (pipelines
for AIRR - Adaptive Immunoreceptor Repertoire data) within the GHGA SPE. Outside the
NFDI, we will collaborate with the Network University Medicine (NUM) to align metadata
standards and deposit the NAPKON omics data (genomics, transcriptomics, epigenomics,
proteomics, metabolomics of 2,000 COVID-19 patients).

Alignment with the Base4NFDI services TS4NFDI and KGI4NFDI: We will consequently
incorporate base services to improve the handling and interoperability of metadata. Adoption
of the TS4NFDI terminology service will support the automated curation, harmonisation, and
mapping of GHGA terminologies. Similarly, we will adopt standardised data vocabularies into
GHGA and implement Beacon interoperability. The adoption of Base4NFDI services, such
as the Terminology Service (TS4NFDI) and Knowledge Graph Infrastructure services

(KGI4ANFDI), will also aid the alignment of metadata schemas between GHGA and
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NFDI4Health. Building on Base4NFDI services, GHGA and NFDI4Health will establish a
knowledge graph registry of metadata schemas, which will accelerate the integration
between the two consortia. Alignment with MV GenomSeq and the Medical Informatics
Initiative: GHGA will continue to proactively engage with the working groups of BfArM to
define (and develop) the metadata standards for MV GenomSeq, which are essential for
metadata transfer of research-consented data to GHGA (cf. B4.M3 and A2.M4). This activity

will be synergistic with our involvement in the interoperability working group of the Medical

Informatics Initiative, specifically the task forces for oncological data and rare disease data.
The continued participation in these national forums will ensure that GHGA metadata
remains interoperable with national standards for structuring clinical data. Visible roles in
these working groups of GHGA co-spokespersons, participants and team leads will facilitate

the necessary alignment, which will feed into the GHGA metadata implementation (B4.M3).

5.8.2 Measure B4.M?2: International Alignment

Consortium Member [Contribution

Korbel (EMBL) Co-spokesperson of the TA, coordination,of B3.M2

Nahnsen (EKUT) Co-spokesperson of the TA, coordination

Bork (EMBL) Coordination with EOSC

Kohlbacher (EKUT) Coordination and alignment with GDI, FEGA, EOSC

Stegle (DKFZ) Coordination and alignment withhGDI,\B1MG, FEGA, GA4GH
Lablans (DKFZ) Alignment with BBMRI-ERIC

Keane (EMBL-EBI) Alignment with EGA network

Eufinger (DKFZ) [Team Lead Administration, International Networking

Goals: Alignment with international activities'and infrastructures to ensure coherence
of metadata schema and standards. Alignment with FEGA: The Federated European
Genome Phenome Archive (FEGA), aicornerstone resource for discovery and access of
sensitive human omics and @associated data consented for secondary use, provides a unique
opportunity for GHGA to amplify”its international impact and reach. Consequently, GHGA
has joined this effortias one the founding international FEGA nodes. In order to be able to
adhere to German data protection (which is sensitive to the possibility of personal
information contained in metadata), and to enable parallel metadata exchange with FEGA
and additional European networks, we have decided to not adopt the local EGA software but
instead build our own solutions and integrate with FEGA via common interfaces and
metadata exchange (c.f. 4.4), which are currently being tested. Interoperability with FEGA
metadata standards will be paramount to secure our role in this network. We therefore aim at
extremely close engagement and alignment with FEGA, by attending regular consortium
meetings, providing frequent updates on the progress of FEGA Germany and exchanging
and aligning concepts for standards and data. Should any important conceptual gaps be
revealed through this international alignment activity, these will be tackled swiftly with
assistance of the workforce of B4.M2. The GHGA team is actively conducting

meetings/workshops with national and international stakeholders such as GA4GH, NAKO,
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ENA, Beacon, GDI to obtain feedback on the ongoing efforts related to schema and model
development, maintenance and interoperability and how the model can be best leveraged
across national and international consortia. Alignment with GDI/1+MG: GDI and 1+MG
have initiated activities gearing up to establish an infrastructure to share human genomic
data in Europe. These projects are developing important concepts to realise secure access
to genomics and the corresponding clinical data across Europe in the future and involve a
large number of European stakeholders. For this reason, B4.M2 will ensure active alignment
with GDI/1+MG, learning from ongoing discussions, and informing the European community
about our advances and the formats and standards used. We strive to establish full
metadata interoperability with GDI, thus enabling GHGA data to be exposed in FEGA and
GDI. Alignment with GA4GH and GSC: The Global Alliance for Genomics and Health
(GA4GH) and the Genomic Standards Consortium (GSC) are twolinternationally renowned
organisations dedicated to harmonising data and metadata standards across the global
genomics community. GHGA will actively participate in the‘meetings and working groups of
these consortia to present our models and engage with their communities. Our involvement
will serve dual-purpose: positioning GHGA as a valded partner, and leveraging the best
practices from these leading organisations. By.integrating the insights and standards
developed by GA4GH and GSC, GHGA will, ensure adherence to internationally accepted
standards, thereby enhancing the interoperability and reliability of our data. This alignment
will be facilitated by our membership in, thesnational initiatives forum of GA4GH. This
strategic alignment will not only belster, GHGA's credibility on the global stage, but also
ensure that our metadata schema and standards are at the forefront of international genomic
data sharing initiatives. Alignment with EOSC: Integration into the European Open Science
Cloud (EOSC) ecosystem willusignificantly enhance the impact of GHGA on the scientific
community. Firstly, as,.a member of the EOSC Association (EOSC-A), EMBL plays a crucial
role in this integration. EMBL personnel involved in GHGA will participate in EOSC member
assemblies and managerial meetings, task forces such as the Health Data Task Force of
EOSC-A, ensuring we stay on top of the latest developments and strategic plans within
EOSC. This alignment will facilitate the harmonisation of standards and metadata formats at
the European level, benefiting GHGA and its stakeholders. Secondly, in the initial GHGA
funding phase, the FAIR-IMPACT initiative has been instrumental, and GHGA has actively
engaged with it to promote the adoption of FAIR principles. A GHGA representative has
been selected among the twelve onboarded EOSC FAIR Champions, who act as
ambassadors to engage their communities, advocate for project results, and facilitate
national roadshows in Germany. This representative will play a pivotal role in analysing and
shaping FAIR data policies and practices, identifying technological gaps, and developing

standards for data management across scientific disciplines. Through these efforts, GHGA
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aims to customise FAIR data practices, organise national workshops, and advocate for FAIR
principles through webinars and community outreach. By aligning with EOSC’s ambition to
develop a 'Web of FAIR Data and Services' for science in Europe, GHGA will ensure that its

datasets are more FAIR-compliant, thereby enhancing their discoverability and usability.

5.8.3 Measure B4.M3: Metadata Model Maintenance, Development and Alignment

Consortium Member Contribution

Nahnsen (EKUT) B4.M3 coordination and metadata development
Korbel (EMBL) International reachout

Ulas and Schultze (DZNE) Coordination of metadata development
Robinson (BIH) Integration of Phenopackets standard
Kohlbacher (EKUT) Interaction with PRIDE

Gagneur (TUM) Data processing beyond genomics

Lablans (DKFZ) Record Linkage Concepts

Kirli (DKFZ) Team Lead Product Management

Menges (DKFZ) Team Lead Data Stewardship

Goals: Maintain and further develop the GHGA metadata model while keeping it
aligned with the national and international activities. Maintenance of the metadata
model: The GHGA metadata model is fully open-sourcetand implemented using the Linked
Data Modelling Language (LinkML). The schema is available as'a YAML file in our public

GHGA Metadata GitHub repository and serves as the single source of truth for services

related to metadata handling, auto-generation of'submission spreadsheets, or validation. To
facilitate future maintenance, the metadata: model<will be migrated to schemapack, a
GHGA-developed linked data modelling, framework (see 4.2). The GHGA User

Documentation provides detailed information, such as descriptions of the entities and

attributes and is compatible with,the EGA 'metadata model. To ensure interoperability, single
slots in the model are controlled using community-accepted ontologies, such as HPO or
DUO, and customised controlled vocabularies. Alignment with FEGA and GDI: We will
ensure that the GHGA metadata model is compatible with a minimal FEGA model. The
FEGA Metadata Working™ Group, with GHGA's active participation, aims to establish
standards for metadata to ensure FAIR data principles are met. The group will define what
constitutes public versus non-public metadata, and customise the model for specific FEGA
node requirements, which will be incorporated into the GHGA metadata model. Workshops
with FEGA colleagues will be organised to create necessary user documentation and identify
gaps in the metadata model. Similar modes of interactions are planned with GDI, and we will
play an active role in the ongoing definition of the first GDI metadata model. Active
collaboration with key stakeholders in FEGA and GDI, and in particular nodes who are active
in both networks, will ensure alignment and compatibility between the GHGA metadata

model and these networks. We will interact with the B4.M1 and B4.M2 to harmonise the

national and international harmonisation efforts by defining shared goals that are laid out in

shared roadmaps. Extension to multi-omics and other omics modalities: The metadata
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model will be continually improved, aligned with the release cycle of the GHGA software

components (e.g., portal, backend data services, data stewardship toolkit) and the activities

described in B4.M1 and B4.M2, and integrated in the update, test, and release cycle of these
components (developed in A3). As part of the metadata extension, we will extend the model
to describe multi-omics datasets, e.g. combining genomics with other omics modalities (e.qg.,
transcriptome, proteome, etc), but also imaging data (see B4.M1). This enhancement will
open the door for broader collaboration with other consortia and foster the inclusion of
diverse data types (e.g. proteome) and also facilitate multi-omics data processing
(collaboration with B1 and B2). A collaboration with the PRIDE Archive (EMBL-EBI) and
FEGA Spain (CRG) has already been initiated to align different models for controlled access
to human proteomics data within FEGA and PRIDE. Extension for structured clinical
data: We will expand the GHGA metadata model to align with thedNFDI4Health schema, as
well as with other critical standards such as MV GenomSeq, HLZ/FHIR, MIl KDS, and the
Phenopackets standards. By identifying commonalities andintegrating-these standards, we
will develop a unified metadata framework that supports comprehensive data interoperability.
The initiative includes strengthening collaboration with the NFDI4Health Metadata Working
Group through workshops and co-authoring a whiteypaper on the integration process.
Additionally, we will leverage the expertise 6f GHGA participant Peter Robinson to align with
the Phenopackets standards, which_is widely, used in rare disease, ensuring robust
representation of phenotypic data. Wewill,alsesinclude the necessary extensions to support
record linkage across data infrastruetures,(privacy- preserving record linkage or direct linking
via identifiers) that will be essential to reference data across infrastructures (cf. TAs B). This
expanded metadata model will\enhance the usability of GHGA data for research and

healthcare applications.

Tasks and Deliverables

Task Deliverables Due Date

B4.M1.T1 Mapping and alignment of GHGA  |Fully aligned metadata schemata M6

metadata schema with NFDI4Health schema [announced

B4.M1.T2 Automatic integration of GHGA First pilot data set tested and integrated M18

metadata into NFDI4Health study portal

B4.M1.T3 Integrating data sets from other First NFDI4lmmuno, BIOIMAGE, DZIF M36
latforms in GHGA Archive data sets listed in GHGA Archive

B4.M1.T4 Aligning with the Base4NFDI Entry in knowledge graph registry listed M12

services TS4NFDI and KG4NFDI

B4.M1.T5 Aligning metadata schemata with MV|Joint metadata concept published M12

GenomSeq and MII

B4.M2.T1 Identifying metadata related gaps  [Regular EGA working group meetings M6, M18

and extending support to other FEGA nodes __|attended

B4.M2.T2 Foster compatibility between EGA  [Workshop on metadata alignment hold M18

and GHGA metadata models

B4.M2.T3 Engaging with international initiatives|Attendance at GDI/1+MG, GA4GH and M6, M12,

for metadata standard alignment GSC working group meetings ..., M60
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Task Deliverables Due Date

B4.M2.T4 Promoting FAIR principles viathe  |First participation in EOSC governance M6
EOSC network meeting

B4.M2.T5 Establishing metadata link to GDI Metadata exchange w. GDI established M24
B4.M3.T1 Migration from LinkML-based Metadata model fully migrated M6

metadata model to schemapack
B4.M3.T2 Curating and maintaining of the Update on metadata model released and M48
metadata model communicated to GHGA users
B4.M3.T3 Integrating of other omics and First multi-omics metadata model M12
imaging datasets through the introduction of  |operational
abstract classes
B4.M3.T4 Publishing a unified metadata \White Paper published M48
framework with other data initiatives

Dependencies, Interactions, Risks, and Mitigation Strategies
Interactions: We intend to interact with TA A1 to A4 on metadata model development,

architecture and data stewardship. Further with B2 B3 on ELSI and workflows and with C2
on training. The task area will be the area to interact with other NEDIs and international
initiatives. Dependencies: Our goals depend on the progress of Ad, A3, A4, B2, and C2.
Risks and mitigation: A significant risk for this task area is‘the lack of interoperability with
other NFDIs (e.g. NFDI4Health). This may arise if metadata models are developed in full
independence and without alignment. Furthermore, we see additional risks if the interactions
with EOSC, EGA, and the 1+MG initiative are reduced. For the mitigation of these risks, our
measures include strategies to prioritise close interaction with all initiatives and foster

collaboration from both the operational and the TA'Lead level.

Justification of Requested Funds

As outlined in 7.8, we will be applyingyfortwo positions for this TA. One position will be hired
as a metadata officer (EKUT;, Nahnsen) and one position will oversee national and
international connectivitysof GHGA (EMBL, Korbel). Both positions will be cross-connected to

the overall consortium, especially with A3, all B Areas, and C2.

5.9 TA B5: Legal and"Ethical Issues

Overview of the Task Area
B5 develops the governance framework for GHGA. Building on the results from the first

funding period, B5 will continue to provide ethical and legal guidance, develop ethics training
for GHGA staff and other professionals working with genome data, explore ways to
sustainably link GHGA to patient groups, and address key issues to prepare GHGA for legal
alignment with the European Health Data Space (EHDS). These include compliance with
EHDS rules and standards, preparation for integration with EHDS infrastructure, and

adherence to national requirements.

5.9.1 Measure B5.M1: Legal Advice / EHDS and GHGA
Consortium Member Contribution

Molnar-Gabor (UHD) Lead PI

Parker (DKFZ) Team Lead Data Protection and Legal
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Goal: Continuously align the legal basis for GHGA’s operation to changing legal
requirements and ensure robust legal compliance. It is important to regularly review
GHGA'’s current research infrastructure to assess whether the planned aspects of storage
and data processing have been realised as intended. This will enable alignment with the
European Health Data Space (EHDS), including international data transfer. Alignment
requires certain characteristics of an entity. For this reason, it is necessary to check whether
GHGA fulfils these requirements and which conditions must be met. The review will compare
the current state of GHGA's infrastructure with the plans outlined in official documents such
as the Project Proposal and Governance document. This includes examining data
management practices, security measures, legal and ethical frameworks, and interoperability
with European initiatives. The outcomes of this review will be vital for identifying areas that
may need adaptation to align with further emerging data infrastructures at European and
international level. The first important consideration is whether GHGA requires its own legal
personality to align with the EHDS. If it does not, is obtaining legal persenality still necessary
to facilitate effective alignment with the EHDS? Second, it is essential to evaluate whether
GHGA's role as a designated data processor for research data‘and personal metadata aligns
with the provisions outlined in the EHDS Regulation. “A further crucial point to examine is
whether GHGA meets the criteria of a ‘data‘holder” as defined in the EHDS Regulation (Art.
2(2)(y) EHDS-P). If so, this classification wouldyentail various obligations that GHGA must
fulfil. Additional duties as outlined ‘insArt. 44<EHDS-P will be assessed. By proactively
assessing its position and potential responsibilities, GHGA can implement necessary
changes to ensure compliance, avoid penalties, and position itself as a responsible
participant in the European/health data ecosystem. This approach not only mitigates risks
but also enhances GHGA's reputation and preparedness to contribute effectively within the
EHDS framework.

5.9.2. Measure B5.M2: Legal Embedding in the National Infrastructure (GDNG)
Consortium Member Contribution

Molnar-Gabor (UHD) Lead PI

Parker (DKFZ) Team Lead Data Protection and Legal

Goal: Continuous alignment of the legal basis of GHGA with evolving national and

European legislation. The recently adopted Health Data Utilisation Act (Gesundheits-
datennutzungsgesetz, (GDNQG)) is a first step towards the national realisation of the EHDS.
The already applicable GDNG will be examined and the implications for GHGA assessed.
Additionally, the necessary changes in data protection within the infrastructure of GHGA will
have to be initiated. Emerging legislation such as the planned Research Data Act (FDG,
(Forschungsdatengesetz)) will be observed. The emerging legislation on the national health
data infrastructure will make use of possible regulatory discretion of the national legislator.

Additionally, it will be up to the national legislator to realise the directly binding provisions of
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the EHDS Regulation and fit it into its national administrative infrastructure. It is of decisive
importance to investigate the related decisions of the national legislator to assess the
compliance options and roles for GHGA in the national infrastructure.

As the legislation is not yet finalised and is expected to emerge throughout the second
funding phase of the NFDI, this action includes a dynamic exchange with policy makers and
legislators, a comparative legal analysis following the evolution of the implementation of EU
law in other Member States, and the development of a forward-looking governance and legal
framework for the GHGA that can be adapted to emerging compliance requirements. Due to
this situation, a forward-looking legal analysis is required.

This proactive approach will enhance GHGA's ability to contribute to, and benefit from,
broader European genomic data initiatives, advancing its mission of facilitating secure and
legally compliant genomic data sharing on the national level. Regarding the FDG and
GDNG, we will also ensure close exchange within the NFDI as. these legislations have

strong relevance for many other consortia.

5.9.3 Measure B5.M3: Integrated Ethics

Consortium Member Contribution

Eva C Winkler (UHH) Pl

Schickhardt (NCT-HD / DKFZ) Advice on ethical governance
Bruns (UHH) Coordinationiof ethics activities

Goal: Develop an ethics framework and training=e¢ourse to help GHGA staff and other
professionals working with genome data'to better identify and address ethical issues
related to their work and to make ethics part of the everyday language that technical
and scientific staff are comfortable using. There is a growing consensus that the
complexity and subtlety of ethical issues related to sensitive research data require a unique
set of skills in ethical analysis_and reflection. B5.M3 aims to support GHGA staff and other
professionals working with genome data in acquiring those skills. By the end of the current
funding period, we will'have developed ethical guidelines on informed consent, standards for
Data Access Committees, and a code of ethics for GHGA. Building on this work, B5.M3 has
three main objectives: (i) Develop and maintain an ethics framework that includes an
introduction to the ethical issues around genome data, a mission statement and code of
ethics for GHGA, and guidelines on specific topics. Apart from integrating the existing
guidelines, B5.M3 will also look into further ethical issues, such as alternative ethical and
legal bases beyond opt-in consent, social justice, and sustainability and environmental
impact. (ii) B5.M3 will also develop a complementary training course targeted at GHGA
staff and other professionals working with genome data that introduces participants to the
ethics of data generally and the GHGA guidelines and code of ethics specifically (alongside

B3.M4 and B3.M5). Discussing fictional case studies will allow participants to acquire

genuine skills in ethical analysis and reflection. The training course will be provided on a
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regular basis (e.g., annually) and evaluated to better track changes in participants’ skill to
address ethical questions. (iii) Finally, B5.M3 will aim to strengthen GHGA’s position as a
global contributor to debates in the ethics of genome and research data. B5.M3 will
allow GHGA staff to continue leading the Task Force Ethics within the ELSA Section of the
NFDI and to keep contributing to international policy making as well as academic debates
through peer-reviewed publications. In particular, B5.M3 will intensify collaboration with the
Regulatory and Ethics Workstream of GA4GH to achieve better international alignment and

greater visibility of GHGA's work in this area.

5.9.4 Measure B5.M4: Patient Engagement

Consortium Member Contribution

\Winkler (UHH) Lead PI

Schickhardt (NCT HD / DKFZ) Ethical considerations

Bruns (UHH) Coordination of ethics activities

Eufinger (DKFZ) Team Lead, Governance coordination

[Trager (DKFZ) [Team Lead Communications, Patient‘Communication

Goal: Identify sustainable ways to involve diverse patient groups in the governance of
GHGA and link GHGA to existing and emerging patient. engagement structures. In the
current funding period, GHGA has conducted the PaGODA study [15] to explore the needs
and interests of patients with regard to the sharing and use of their genome data for
research. A key outcome of the study was that patiént/advisors and Patient Advisory Boards
were deemed the best way to involve patients inithe governance of data infrastructures such
as GHGA. Following up on this outcome; B5:M4 has two main objectives: (i) To define the
best ways for GHGA to sustainably, invelve patients, either through working together with
existing Patient Advisory Boards (e.g., at DKFZ and NCT) or recruiting new patient advisors
to link GHGA to its target patient communities (cancer and rare diseases) and possibly other
patient communities' involved infgenomics. In this regard, B5.M4 will also focus on linking
GHGA's efforts to emerging patient engagement structures, such as in MV GenomSeq. (ii)
To work together with patient advisors to develop key performance indicators (KPIs) to
continuously evaluate GHGA's patient engagement strategy (B3.M3) and identify conditions
for what should count as successful patient engagement. On this basis, B5.M4 will develop
an advanced patient engagement concept for GHGA. B5.M4 will allow GHGA to contribute
to the setting of high standards and establishment of best practices regarding the
involvement of patients in research data infrastructures in Germany and beyond. Meaningful
and sustainable patient engagement will also contribute to the trustworthiness and social

acceptability of GHGA and strengthen GHGA's position as a project in the public interest.

Tasks and Deliverables

[Task Deliverables Due Date
B5.M1.T1 Reviewing the GHGA Data Legal evaluation of the current infrastructure M6
Infrastructure completed
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[Task Deliverables Due Date
B5.M1.T2 Adapting GHGA's legal Compliance measures developed to align with M24
framework to EHDS requirements EHDS (including the adaptation of the

contractual and governance framework)
B5.M1.T3 Extending legal framework to |Governance framework for international data M30
international data sharing sharing developed
B5.M2.T1 Aligning with national Compliance measures developed to align with M36
legislation emerging national legislation
B5.M2.T2 Developing forward looking  |Risk governance framework for the alignment M48
governance model with existing infrastructures finalised (1+MG,

FEGA)
B5.M2.T3 Interacting with policy makers |[Ongoing communication with policymakers, M60
for promoting GHGA's mission legal comparison across EU Member States,

adaptive contractual framing
B5.M3.T1 Developing ethics framework [First version of ethics framework completed M12
for GHGA staff and professionals
B5.M3.T2 Developing training on applied|Training materials and course design M24
ethics for the use of personal data completed
B5.M3.T3 Contributing to global ethical [First peer-reviewed article published M24
standards
B5.M4.T1 Developing KPIs for effective |KPIs and evaluation of patient'engagement M24

atient engagement strategy completed

B5.M4.T2 Creating an advanced patient JAdvanced patient engagement concept M36
engagement concept completed and published

Dependencies, Interactions, Risks, and Mitigation/Strategies
In B5.M1 interaction is planned with A1, A2, B1, and B2.in order to ascertain an appropriate

representation of the actual state and development of GHGA on all levels. The legal
measure B5.M2 will also be based on close coeperation with the operations TAs (A1, A2).
Their work for the further development and establishment of GHGA will be aligned with all
actions in B5.M1 and B5.M2. B1 and B2 will inform the integration (B5.M1), B4 will guide
international management and “governance (B5.M1 and B5.M2). Measures B5.M3 and
B5.M4 will closely interact with B3:to align GHGA's patient engagement concept and strategy
with GHGA's patient communieation activities and to provide training to GHGA staff. B5.M3
will also interact with, A4 to identify the training needs of data stewards and technical staff
and align with the training provided through B3.M5. Moreover, B5.M3 will contribute to
national alignment with the NFDI (B4.M1) and international alignment (B4.M2), in particular
with GA4GH, regarding the ethical governance of research data.

The risk of unknown and unexpected factors affecting the link to the EHDS and the national
infrastructure will be mitigated through forward-looking legal analyses and comparative law
between Member States, as well as stakeholder consultation with EU and national policy

makers.

Justification of Requested Funds
As outlined in 7.9, we will be applying for one position for the legal measures (B5.M1 and

B5.M2, UHD, Molnar-Gabor), one position to continue the ethical work in GHGA and NFDI
(B5.M3, UHH, Winkler) and half a position to conceptualise and coordinate the patient

engagement efforts (B5.M4).
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5.10 TA C1: Flex Funds
Overview of the Task Area

Research data infrastructures have to react to changing needs and thus not all necessary
funding measures can be foreseen. We have set aside approximately 10% of the overall
DFG funding (equivalent to five FTE) to allow agile and timely reactions to new
developments and external impulses. These funds will be complemented by unspent funds,
e.g. due to delays in the recruitment at institutions, in order to maximise the number of
additional developments that can be implemented.

In the previous funding phase, we have successfully established this model through annual
calls for Innovation & Implementation Projects (lIPs), for which both co-spokespersons and
participants of GHGA could apply equally. The focus of these projects was on closing gaps
(partially due to the incurred budget cuts, cf. 3.4.2) and connecting GHGA to other
infrastructures and projects. In the next funding round, with the"GHGA\Data Infrastructure
having reached a maturation level, we will split this measuretup into three separate types of
measures, aiming to ensure (i) the capacity to adapt to changingyneeds in an agile way and

(ii) the continuous embedding of GHGA into the research community.

Title Scope / Budget estimates Eligibility Selection process
Innovation and |Extension of functionalities and services |- GHGA Participants Public Call
Implementation |of the GHGA project / Funding for - External researchers Internal review and
Projects (IIP) positions between 0.5 andi2'years aiming to become decision by GHGA
engaged in GHGA SC
Data Supporting submission of highyvalue - GHGA Participants Public Call
Mobilisation datasets, e.g. for metadatapreparation, |- External researchers Internal review and
grants (DMG) adaptation of data management / LIMS | aiming to engage in decision by GHGA
system to extracttGHGAxmetadata. 5 - GHGA SC
15 k€
Internal Flex Agilessupport for existing GHGA - Only for current GHGA Internal Call
Funds (IFF) projects in cases of funding shortages, Participants Decision by the
e.g. event organisation, temporary GHGA BoD, regular
shortages;inspersonnel costs at a reporting to GHGA
member institution / 10k€ max. for a SC
given year

A transparent selection process ensures a fair allocation of the funds based on their
relevance to community and consortium. The TA is managed by the BoD supported by the

GHGA Office (C2), therefore now individual contributions are listed with the measures.

5.10.1 Measure C1.M1: Innovation & Implementation Projects (IIP)
Goals: Selection of innovative projects to support new functionalities and services.

Annual calls for ‘Innovation & Implementation Projects’ (//Ps, Flex Funds) will be sent out via
the GHGA website and newsletters (including NFDI and other external newsletters) and brief
project descriptions will be collected in a standardised format. Projects should be planned for
a short to intermediate period of time (3 - 24 months), with a budget of up to 150,000 €. We
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expect typical projects to request less. As of July 2023, 21 Flex Funds projects have been
funded with a total volume of 1.2 M€. Topics of the projects range from support for the
establishment of ties to other NFDIs, community outreach measures, the development of
data protection, legal and training materials, as well as reinforcements of existing measures
to compensate for increased needs of resources. Details about these supported proposals
have been provided in our recent progress report.

Ranking of these projects will be performed by the BoD and SC (with consideration of
conflicts of interest) with the aid (where necessary) of external reviewers or our SAB. The
call and review process will be organised by the GHGA Office (C2). Details of this process
have been established by the GHGA Office and include (i) the opening of the call to all
GHGA members, (ii) collection of short descriptions of the envisioned projects, (iii) internal
discussions of the proposal by the BoD, SC and other involved GHGA members, (iv)
external consultation where required, (v) if necessary adaptations, of the projects in
consultation with the applicants and (vi) final decision by the GHGA SC. The GHGA Office
will then transfer the funds (including overhead) to the corresponding co-applicant or
participant institution(s). In case of assignment of funds tajinstitutions not yet included in the
GHGA contractual framework, those institutions will be onboarded appropriately to allow
transfer of funds. Recipients of IIPs will report.on project progress as part of the regular
internal reporting. At the end of the project, a“written report on the project results will be

made available to all GHGA members.

5.10.2 Measure C1.M2: Data MéBilisation grants (DMG)
Goals: Supporting submissioniof high value datasets to GHGA. In order to increase the

availability of high-value datasets included in the GHGA Data Infrastructure, annual calls for
Data Mobilisation grants (DMG)will be distributed similarly to the 1IPs described in C1.M1. In
contrast to the IIPs, support can only be used for activities directly leading to data
submissions into GHGA and may include for example, support for metadata preparation or
for the adaptation of local data management and LIMS systems to collect GHGA metadata,
thereby enabling streamlined submissions into GHGA. Budgets for DMG are limited to
5-15k€ and an own contribution by the recipient institutions of minimum the same budget is
expected. Distribution, selection, and monitoring of the projects will be carried out according
to the progress described in C1.M1 above with the GHGA Office being responsible for
supporting the decision making by the SC and OC.

5.10.3 Measure C1.M3: Internal Flex Funds (IFF)
Goals: Agile support for existing GHGA projects in cases of funding shortages. While

we have had good experiences with the processes for the selection of Flex Funds projects in
the first funding phase, however for certain measures, such as support for events organised

by GHGA members or mitigation of short-term and limited budget incapacities (e.g., due to
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insufficient project funds), the requirement for a leaner decision making process without the
need for immediate involvement of project governance other than the BoD has become
apparent. We therefore plan to set aside around 20% of the budget in C1 for Internal Flex
Funds (IFFs). IFFs will be administered by the GHGA Office and open for all GHGA
members to apply permanently for support by the IFF, with support being limited to a
maximum of 10 k€ per activity. GHGA Office will collect applications in a standardised format
and together with the spokesperson propose a resolution to the BoD, which decides. Usage

of the funds is reported to the SC as part of the regular SC meetings.

Tasks and Deliverables

[Tasks Due Date Deliverables

C1.M1.T1 Yearly calling for projects (IIP) [M12, M24, M36, M48|Call concluded and funds allocated
C1.M2.T1 Yearly calling for projects (DMG) IM12, M24, M36, M48|Call concluded and funds allocated
C1.M3.T1 Establishing revised process for [M6 Processidescription published and
IFF open for application

Dependencies, Interactions, Risks, and Mitigation Strategies
TA C1 will potentially interact with all other TAs, as every GHGA member is eligible for

funding. Key interactions will however be with C2, as the . GHGA Office will coordinate the
review process, monitoring, and reporting. Risks/ and mitigation strategies will be
project-specific and will be evaluated by the Beb,and reviewers as part of the review

process of each proposal.

Justification of Requested Funds
As outlined in 7.10, the Flex Funds,budget,»we have divided the budget for this TA into

funding for three positions (1,292 k€) and. an additional equivalent of two positions (861 k€)
for direct costs such as consumables for events, outsourcing costs or other direct costs.
Please note that we do not think\this distribution final and we will adapt it according to the
flexible funding scheme of thesDFG. In addition to the budget listed currently, we will also

include unspent funds, from institutions into this budget as described under C2.M3.

5.11 TA C2: Project Management, Legal, Sustainability

Overview of the Task Area
C2 encompasses all measures directly related to the management of the project, in

particular, the internal coordination and communication, the management of finances and
contractual arrangements within the consortium, the monitoring of project progress,
reporting, establishing, and supporting the governance structures and strategic development
of GHGA. As described in 3.4, this TA is operated via the GHGA Office, which will support
the Board of Directors with day-to-day management and administration of the project. This
includes supporting all the bodies of GHGA in conducting their business, acting as a liaison
of the consortium to DFG, NFDI and other connected projects, coordinating the periodic

project reporting, and organising the legal and data protection affairs of the consortium. The
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GHGA Office consists of staff supported by DFG and is supported by additional core

services established at DKFZ, including finance, legal, travel, and technical.

5.11.1 Measure C2.M1: Project Management and Governance

Consortium Member Contribution

Stegle (DKFZ Speaker of GHGA, overseeing GHGA Governance
Kohlbacher (EKUT) Co-Speaker of GHGA

Korbel (EMBL) Member of the current BoD

\Winkler (UHH, NCT HD) |Member of the current BoD

Eufinger (DKFZ) Team Lead Administration

Goals: Continue to execute and to continuously improve the GHGA Governance and
Project Management to enable the achievement of the project goals. Since the
beginning of the project, the GHGA Office has worked together with the GHGA BoD to
establish the current GHGA governance (3.4.1). In the upcoming funding phase, this
governance structure will be continued, adapted where <ecessary, and further
professionalised. To enable efficient interaction between the different parts and contributors
of the project, we will optimise our internal communication /4and» collaboration tools.
Governance boards, TAs, and cross-cutting working groups will'be ‘supported in organisation
of daily work and suitable meeting schemes. In detail, the PM"'team will be responsible, in
close interaction with B3, for the organisation of,events such as Annual Meetings, Team
Retreats, and other relevant TA meetings. It'also engages, together with B4 in multiple NFDI
platforms e.g. via the NFDI Management Circle;, the Task Force Evaluation and Reporting,
and others. The TA also handles the organisational parts of institutional partnerships of the
project, including the managemenisof partner projects such as FEGA, GDI, or NAKO, and
also coordinates the formalisation, of new collaborations (e.g., via preparation of letters of
commitment by the GHGA/BoD), C2 is also responsible for the operations of the GHGA
Helpdesk and ensures distribution of all incoming inquiries to the responsible TAs. For data
access requests, this is carried out by the Data Stewardship team (A4), but based on
previous experiences, the helpdesk is also a valuable tool for the management of
communication with other stakeholders and for ensuring quality-managed feedback to
external inquiries e.g. on our communication and training measures and collection of service
user feedback (B3). The GHGA Office is led by the Team Lead Administration (Jan Eufinger

cf. Team Structure).

5.11.2 Measure C2.M2: Legal and Data Protection Affairs

Consortium Member Contribution

Stegle (DKFZ Speaker of GHGA, responsible for legal processes and DP around GHGA

Kohlbacher (EKUT) Coordination of legal and DP processes especially with GHGA data hubs

Parker (DKFZ) Team Lead Data Protection and Legal, overall coordination of all legal and
DP processes

Eufinger (DKFZ) [Team Lead Administration

Goals: To provide support to the GHGA Project with regards to legal and data

protection matters including developing required contracts and documentation,
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obtaining approval from key stakeholders, and monitoring compliance. Legal and data
protection concerns are at the heart of GHGA's work and, due to the complexity of the
project, coordination and having expertise available in these areas is essential. This
coordination also incorporates a significant amount of stakeholder engagement, as GHGA is
dependent on approval from institutional stakeholders including Data Protection Officers,
Legal Departments, and Management Boards.

In the current funding period, GHGA has created a number of legal documents, both to
ensure the efficient collaboration of consortium partners and those needed for customers of
the GHGA Data Infrastructure. Legal documents created include Consortium Contracts,
Bilateral Contracts with data hubs, Joint Controller Agreements, and Data Processing
Contracts. Similarly, with regards to the data protection, an extensive series of documents
have been created, including: a Data Protection Framework, Technical and Organisational
Measures, Risk Assessments, Standard Operating Procedures, and, Terms of Use.

In the second funding period, this work is expected to continug. Itwill be necessary to
monitor GHGA’'s compliance with legal obligations and policies, as well ensuring that existing
documentation is kept up-to-date and adequately ‘addresses state-of-the-art risks.
Furthermore, as GHGA evolves to incorporate new. functionalities, there will be a need to
provide oversight of changes from a legal“and datal protection perspective, to work with
stakeholders to ensure that such changes/are approved, and develop new documents that
may be required. For example, the planneduinteraction with the MV GenomSeq and the
planned development of GHGA SPE "will require a significant change to existing legal
structures. This work will be conducted alongside A3.M2, A3.M3, and B5.M2 to ensure that
new services and developments adhere to applicable data protection law, and that our legal
and data protection documentation adequately reflects the implementation of those services
and developments.. \We will also work towards standard contracts transitioning to a
non-negotiation model as the load of requests and depositions grows. Work in C2.M2 will be

led by the Team Lead Data Protection and Legal (Simon Parker, cf. Team Structure) who

also oversees the Assured project in B3.M5.

5.11.3 Measure C2.M3: Finances, Human Resources and Reporting

Consortium Member Contribution

Stegle (DKFZ Spokesperson, overseeing financial management
Kohlbacher (EKUT) Co-Spokesperson, overseeing financial management
Eufinger (DKFZ) [Team Lead Administration, Implementation

Goals: To enable the GHGA project with an efficient management of resources to
achieve its aims. The GHGA Office is responsible for the overall handling of funds and the
execution of the budget strategy of the project. The DKFZ, as the coordinating centre,
distributes the funds to the partner institutions and is responsible for controlling and financial

reporting to the funding organisations. It advises the partners on regulatory affairs and,
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following the funding conditions, it annually reports potential needs of budget transfer to later
years to the DFG. Regular financial monitoring will be carried out and if tasks cannot be
fulfilled at one institution, the TA will coordinate internal re-routing of tasks and resources,
potentially via allocating additional funds to the Flex Funds Budget (C1).

Having grown a highly trained GHGA Team in the first funding phase, in the second funding
phase key personnel needs to be retained in the project, staff for new tasks needs to be
recruited, and leaving staff need to be replaced. The TA will support institutions with
HR-related measures such as advice and content for job adverts and other materials.
Especially for the recruitment of specialised IT-staff, experience has shown that this often
needs several recruitment rounds and usage of multiple channels to attract talents. To
increase diversity in the project, we will implement targeted recruitment strategies and
regularly report on demographic data and inclusion metrics to the BoD. In cases where
regular recruitments are not possible, we will also need to engage,with, service providers to
either provide IT personnel on a contractual basis or to“alternatively provide needed IT
services directly to the consortium. The PM team will support the respective TAs A1 to A4 in
these tasks and organise the necessary procurement and eontractual processes.

A further focus will be on the continuous developmentief internal and external reporting on
the GHGA project. As before, annual reports willl be collected to ensure visibility of
contributions by the TAs and the contributinguinstitutions. We will build up a database
structure to aid the collection of KPls ‘anduto fulfil diverse reporting needs for internal

monitoring and especially for reporting needs within the NFDI.

5.11.4 Measure C2.M4.: Sustainability and Strategic Development

Consortium Member Contribution

Stegle (DKFZ Strategic planning and interaction with funders and stakeholders
Kohlbacher (EKUT) Strategic planning and interaction with funders and stakeholders
Hanisch (BfArM) Strategic input on the MV GenomSeq and its successor initiatives
Eufinger (DKFZ) [Team Lead Administration, Strategy development

Goals: Develop a sustainable operating model for the GHGA Project and the GHGA
Data Infrastructure. Structural activities: In the second funding phase of GHGA, the
development of stable operations and continuous development of the provided services,

including the contributions as genome data centres in MV GenomSeq (see A2.M4), will be at

the centre of activities. To ensure these efforts can be sustained and transferred into a stable
infrastructure, GHGA will form a strategy task force to support the BoD and SC in
implementing the sustainability plan described in 3.4 and detail this strategy in an internal
‘sustainability strategy whitepaper’. The operational model laid out therein will need to be
implemented in multiple steps. Together with other consortia, we will support the
development of a long-term business model of NFDI and explore opportunities for long-term

institutional base funding for GHGA. On the political level we have started discussing the
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creation of a National Institute for Personalized Medicine, which could in the long-term, be
the legal entity anchoring GHGA in the German science system. In parallel, we will also
explore other sustainable funding models via NFDI e.V.

Research funding: Based on our experience in the first funding round, where we were able
to obtain support from several projects (including NAKO, GDI, or MV GenomSeq), GHGA
will support its members to realise new research funding opportunities within the
communities by contributing (i) expertise and infrastructure on large-scale analytics of
human omics data (Artificial Intelligence methods, data mining), (ii) support with ethico-legal
issues, and (iii) domain knowledge in genomic medicine to joint grant proposals. The focus
of these activities will be on strengthening ties with the communities and establishing GHGA
as a partner in implementing data-driven research in genomics.

Infrastructure funding: To maintain the competitiveness of the dnfrastructure at the data
hubs, GHGA will support the data hubs in joint funding initiatives (e.g., federal 91b
proposals, renewal proposals within ELIXIR-DE, integration with/NEDI-wide infrastructure
initiatives) to maintain and renew the physical infrastructure of, GHGA. In the first funding
period, successful engagement with NAKO, and our role‘in the’GDI project are examples of
such activities that create additional income. We_ will ‘also explore the sustainability of the
funding through BMG/BfArM for MV GenomSeq |and develop a joint sustainability
programme for the data platform beyond MV ‘GenomSeq (as part of the MV GenomSeq
initiative, cf. A2.M4).

Scalable and commercial access: Inyorder to enable very large-scale projects and to
enable commercial access to the data(on behalf of the data controllers), for example via
community SPEs, we will need to provide a fee-based usage model. We will ask for legal
advice concerning tax issuesand collaboration models with industry and evolve this into a
sustainable businessimodel in close collaboration with our European partners from FEGA
and GDI (cf. B4).

Tasks and Deliverables

[Task Deliverables Due Date
C2.M1.T1 Participating at NFDI governance First meeting attended M3
meetings

C2.M1.T2 Serving GHGA Helpdesk First tickets answered and closed M3
C2.M2.T1 Establishing collaboration contract for |Contract in place M3
(GHGA 2nd funding period

(C2.M2.T2 Establishing legal framework for SPE |Legal Framework document M9
and Atlas phase published

C2.M2.T3 Establishing legal framework for MV |Legal Framework negotiated and M6
GenomSeq executed

(C2.M3.T1 Conducting annual reporting (financial, JAnnual Report submitted M12, M24,
HR and diversity, scientific) ..., M60
C2.M3.T2 Submission of GHGA Progress Report |Report submitted, depending on M30
to DFG timeline by DFG

C2.M3.T3 Establishing and maintaining a KPI Database set up with KPIs from first M3
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Task Deliverables Due Date

database funding period
C2.M4.T1 Developing sustainability concept Sustainability whitepaper published M15
C2.M4.T2 Enabling fee-based commercial access|Legal opinion obtained and initial M27

usage fees calculated

Dependencies, Interactions, Risks, and Mitigation Strategies
The TA will work with all other TAs and other entities of the consortium and support them in

all administrative and coordinating matters. Risks in this TA are in particular, insufficient
engagement of institutions or a lack of awareness of responsibilities due to the highly
distributed nature of the project. As before, the GHGA Office will counteract these by
transparent internal communication methods and regular exchange via the established
governance structures. Furthermore, the management of the multiple partner projects on the
national- (NFDI, MV GenomSeq, NAKO and others) and international-level (FEGA, GDI,
GA4GH) requires good oversight and efficient management of resources. We will ensure this
by regular exchange between the involved GHGA membersand prioritisation of high
relevance topics. With respect to financial management, the ©ften” suboptimal funding
conditions with limited flexibility to shift funds to later years.combined with the often difficult
recruiting situation, especially in IT-related areas will .continue to pose a medium risk to the
project, likely to lead to delays in the filling of pesitions,and consequently to delays in the
overall project timeline. There is also a certain risk that due to the late funding decisions on
the second phase of the project, a certain fraction,of the team might seek other opportunities
outside of the project. Working together with the“involved institutions we have already started
measures to avoid this and to retain'key staff. For any necessary new or re-recruitments, we
will aim to mitigate this risk by a coordinated (re-)recruitment strategy at the beginning of the
second funding phase, ensuring that the optimal workforce can be maintained.

For the financial management, constraints given by the funding model in NFDI might again
lead to the risk of theyaccumulation of a certain fraction of unspent funds in the beginning of
the project and potentially cuts in the transfer of unspent funds to the following years. As
described above, we will work with all institutions to avoid larger accumulation of unspent
funds and, if necessary, work together with the funding organisation to develop strategies for
a transfer of funds to later years to enable the project to increase efforts to catch up with

delays caused.

Justification of Requested Funds
As outlined in 7.11, we will be applying for 2.5 positions for this TA to be funded via DFG.

Those include funding for the Team Leads for Administration and for Legal and Data
Protection as well as half a position for administrative support (all at DKFZ). Work in this
area is complemented by own contributions from DKFZ and EKUT, each adding one position
to this TA. Besides the personnel costs, for efficiency reasons, we have also budgeted 420
k€ for direct costs in this TA. These budgets will be administered by the GHGA office to
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support central activities and events (Annual meetings, Outreach, etc.) and necessary
outsourcing activities (e.g., website and help desk hosting and maintenance) for all Task

Areas.

6 Additional Aspects

6.1 Equal opportunity and diversity

Recruitment and retention strategy
All institutions in GHGA follow established processes to ensure transparent and fair

recruitment processes. We have taken great care to ensure that we are open to part time
employment and implement family-friendly strategies for meetings. The GHGA Team is also
very international with a large number of team members having a non-German background.
GHGA has supported this inclusive approach by seeing itself as an.international organisation
with English as the primary working language and all documentation, including most legal
contracts being primarily developed in English. This has helped us“also in recruitment, as
international colleagues in other settings often feel theyesare, not<fully integrated due to
language barriers. To develop and retain our staff, we have alse implemented mechanisms
to empower team members by giving coordinating roles relatively early in the project (e.g.,
through the establishment of the Operations, Committee/Team Leads Committee (cf. 3.4.1 -

Team Structure).

Status, progress, and monitoring
We have been aiming at increasing the percentage of female persons on all levels, in

particular by including a larger fraction‘of Pls that can also act as role models for more junior
staff. In the new funding speriod, swe have managed to increase the ratio of female
co-spokespersons from 19%to 27% (compared to the original proposal) and among the
participants from 10% to 18%. On the level of GHGA staff, the team currently has an almost
equal gender balance (43% female), which is a relatively high percentage of female staff in
an IT-focused, technology-driven project. The project management will report on gender
equality and diversity issues to the BoD on request and to the steering committee at each
annual meeting (C2.M3) to both create an increased awareness and to collect ideas on

improving diversity and equality issues in the project.

6.2 Further comments
None.
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B-2 Part 2 Funding

7 Funding Request for Individual Task Areas

Please note these remarks concerning all following chapters:

e (*) these years are not covered by the current agreement between Germany’s federal
and state governments and will be subject to further evaluation, as soon as it has
been established how much funding is actually available

e (**) this corresponds to the DFG staff category “Postdoctoral researchers and
comparable”

e (™) this corresponds to the DFG staff category “Doctoral researchers and
comparable”

e Staff listed under “Individuals with a doctoral degree (**)” also includes experienced
(IT) professionals that sometimes do not hold a doctoral degree but are paid similarly.

7.1 TA A1: Operations - Central
Table 7.1.1: Funding Request for TA A1 per Institution

2025 2030(*)
Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total
DKFZ 118,150 €| 472600€| 447,600€]| 447600€| 447,600€| 329,450€| 2,263,000 €
EKUT 21,625 € 86,100 € 86,100 € 86,100 € 86,100 € 64,575 € 430,500 €
Total 139,675€| 558,700€| 533,700€| 533,700€| ) 533;700€| 394,025€| 2,693,500 €
Table 7.1.2: Funding Request for TA A1 by Funding Category
Staff by 2025 2030(*)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total

Number of persons (full-time equivalents)

Individuals
with a
doctoral
[degree (**) 9 PM 36 PM 36 .PM 36 PM 36 PM 27 PM 180 PM
Other staff 6 PM 24 PM 24 PM 24 PM 24 PM 18 PM 120 PM

Totals in € (Project Funds)

Personnel  [114,675€ 458,700 € " ]458,700€ 458,700 € 458,700 € |344,025€ [2,293,500 €

Direct
project costs 125,000 € 100,000 € 75,000 € 75,000 € 75,000 € 50,000 € 400,000 €

Total 139,675 € " |558,700 € 533,700 € [533,700€ [533,700€ [394,025€ 2,693,500 €

7.2 TA A2: Operations - Data Hubs
Table 7.2.1: Funding Request for TA A2 per Institution

2025 2030(%)

Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total

DKFZ 26,526 € 96,100 € 96,100 € 96,100 € 96,100 € 69,576 €| 480,502 €
EKUT 37,289€| 139,150€| 139,150€| 139,150€| 139,150€| 101,864 € 695,753 €
MDC 26,526 € 96,100 € 96,100 € 96,100 € 96,100 € 69,576 €| 480,502 €
MRI 26,526 € 96,100 € 96,100 € 96,100 € 96,100 € 69,576 €| 480,502 €
TUD 26,526 € 96,100 € 96,100 € 96,100 € 96,100 € 69,576 €| 480,502 €
UzK 37,289€| 139,150€| 139,150€| 139,150€| 139,150€| 101,864 € 695,753 €
Total 180,682 €| 662,700€| 662,700€| 662,700€| 662,700€| 482,032€| 3,313,514 €
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Table 7.2.2: Funding Request for TA A2 by Funding Category

Staff by 2025 2030(*)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total
Number of persons (full-time equivalents)
Individuals
with a
doctoral
degree (**) 21 PM 84 PM 84 PM 84 PM 84 PM 63 PM 420 PM
Totals in €

Personnel 150,682 € |602,700€ |602,700€ |602,700€ |602,700 € |452,032€ |3,013,514€
Direct
project costs | 30,000 € 60,000 € 60,000 € 60,000 € 60,000 € 30,000 € 300,000 €
Total 180,682 € |[662,700€ |662,700€ |662,700€ |662,700€ |(482,032€ |3,313,514 €
7.3 TA A3: Architecture & Development
Table 7.3.1: Funding Request for TA A3 per Institution

2025 2030(*)
Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total
DKFZ 46,575 € 186,300 € 186,300 € 186,300 € 186,800€]| 139,725 € 931,500 €
EKUT 21,625 € 86,100 € 86,100 € 86,100€ 86,100 € 64,575 € 430,500 €
EMBL 21,625 € 86,100 € 86,100 € 86,100 € 86,100 € 64,575 € 430,500 €
Total 89,625€| 358,500€| 358,500€| 358,500€| 358,500€| 268.875€| 1.792,500 €
Table 7.3.2: Funding Request for TA A3 by'Funding Category
Staff by 2025 2030(*)
category Oct-Dec 2026 2027 2028 2029(%) Jan-Sep Total

Number of persons (full-time equivalents)
Individuals
with a
doctoral
degree (**) 9 PM 36 PM 36 PM 36 PM 36 PM 27 PM 180 PM
Other staff 3 PM 12 PM 12 PM 12 PM 12 PM 9 PM 60 PM
Totals in € (Project Funds)

Personnel 189,625 € 358,500 € 358,500 € [358,500€ |358,500€ |268,875€ [1,792,500 €
Total 89,625 € 358,500 € [358,500€ [358,500€ [358,500€ |268,875 € 1,792,500 €
7.4 TA A4: Data Stewardship - Central and Data Hubs
Table 7.4.1: Funding Request for TA A4 per Institution

2025 2030(*)
Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total
DKFZ 78,863€| 315450€| 315450€| 315450€| 315450€| 236,588€| 1,577,251 €
EKUT 10,763 € 43,050 € 43,050 € 43,050 € 43,050 € 32,288 € 215,251 €
MDC 10,763 € 43,050 € 43,050 € 43,050 € 43,050 € 32,288 € 215,251 €
TUD 10,763 € 43,050 € 43,050 € 43,050 € 43,050 € 32,288 € 215,251 €
TUM 10,763 € 43,050 € 43,050 € 43,050 € 43,050 € 32,288 € 215,251 €
UzK 10,763 € 43,050 € 43,050 € 43,050 € 43,050 € 32,288 € 215,251 €
Total 132,678 €| 530,700€| 530,700€| 530,700€| 530,700€| 398,028 €| 2,653,506 €
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Table 7.4.2: Funding Request for TA A4 by Funding Category

Staff by 2025 2030(*)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total
Number of persons (full-time equivalents)

Individuals

with a

doctoral

degree (**) 15 PM 60 PM 60 PM 60 PM 60 PM 45 PM 300 PM
Other staff 3.0PM 12.0 PM 12.0 PM 12.0 PM 12.0 PM 9.0 PM 60 PM

Totals in €

Personnel [132,678€ |530,700€ |530,700€ |530,700€ |530,700€ |398,028€ [2,653,506 €
Total 132,678 € |530,700 € |530,700€ |530,700€ (530,700€ (398,028 € |2,653,506 €
7.5 TA B1: Community Driver Projects

Table 7.5.1: Funding Request for TA B1 per Institution

2025 2030(*)

Institution (Oct-Dec) 2026 2027 2028 2029(%) (Jan-Sep) Total
NAKO 10,763 € 43,050 € 43,050 € 43,050 € 43)050€ 32,288€| 215,251 €
TUM 12,525 € 50,100 € 50,100 € 50,100 € 50;100:€ 37,575€| 250,500 €
UKT 21,525 € 86,100 € 86,100 € 86,100.€ 86,100 € 64,575 €| 430,500 €
Total 44,813 €| 179,250€| 179,250€| 179,250 €| 179,250 €| 134,438€| 896,251 €
Table 7.5.2: Funding Request for TA B1 by Funding Category

Staff by 2025 N\ N ) 2030(*)

category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total

Numberiof persons (full-time equivalents)

Individuals

with a

doctoral

degree (**) 5PM 18 PM 18 PM 18 PM 18 PM 14 PM 90 PM
Other staff 1,5 PM 6/PM 6 PM 6 PM 6 PM 4,5 PM 30 PM

Totals in € (Project Funds)
Personnel [44,813 € 179,260 € [179,250€ |179,250€ [179,250€ |134,438€ [896,251 €
Total 44,813 € 179,250 € |179,250 € |179,250€ [179,250€ [134,438€ |896,251 €
7.6 TA B2: Community Data Services
Table 7.6.1: Funding Request for TA B2 per Institution
2025 2030(*)

Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total
BIH 10,763 € 43,050 € 43,050 € 43,050 € 43,050 € 32,288 €| 215,251 €
DKFZ 10,763 € 43,050 € 43,050 € 43,050 € 43,050 € 32,288€| 215,251€
DZNE 21,525 € 86,100 € 86,100 € 64,575 € -€ -€| 258,300 €
TUM 23,288 € 93,150 € 93,150 € 93,150 € 93,150 € 69,863 €| 465,751 €
Grand Total 66,339 €| 265,350€| 265,350€| 243,825€| 179,250€| 134,439€| 1,154,553 €
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Table 7.6.2: Funding Request for TA B2 by Funding Category

Staff by 2025 2030(*)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total
Number of persons (full-time equivalents)
Individuals
with a
doctoral
degree (**) 8 PM 30 PM 30 PM 27 PM 18 PM 14 PM 126 PM
Other staff 1.5PM 6.0 PM 6.0 PM 6.0 PM 6.0 PM 4.5PM 30 PM
Totals in €

Personnel [66,339 € 265,350 € [265,350€ [243,825€ |179,250€ |134,439€ |1,154,553 €
Total 66,339 € 265,350 € (265,350 € [243,825€ |179,250€ |134,439€ |1,154,553 €
7.7 TA B3: Outreach and Training
Table 7.7.1: Funding Request for TA B3 per Institution

2025 2030(*)
Institution (Oct-Dec) 2026 2027 2028 2029(%) (Jan-Sep) Total
DKFZ 53,033€| 212,130€| 212,130€| 212,130€| ©212/130€[ »159,098 €| 1,060,651 €
EKUT 21,526 € 86,100 € 86,100 € 86,100 € 86;100:€ 64,576 €] 430,502 €
HMGU 21,525 € 86,100 € 86,100 € 86,100.€ 86,100 € 64,575 €| 430,500 €
uDS 21,525 € 86,100 € 86,100 € 86,100 € 86,100 € 64,575 €| 430,500 €
UKT 10,763 € 43,050 € 43,050 € 43,050 € 43,050 € 32,288€| 215,251€
Total 128,370 €| 513,480€| 513,480€| '513,480€| 513,480€| 385,110€| 2,567,404 €
Table 7.7.2: Funding Request for TA B3 by Funding Category
Staff by 2025 ¢ W I 2030(*)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total

Number of.persons (full-time equivalents)
Individuals
with a
doctoral
degree (**) 14 PM 58 PM 58 PM 58 PM 58 PM 43 PM 288 PM
Other staff 3 PM 12 PM 12 PM 12 PM 12 PM 9 PM 60 PM
Totals in € (Project Funds)

Personnel |128,372€ |513,480€ |[513,480€ |[513,480€ [513,480€ |385112€ |2,567,404 €
Total 128,372 € |513,480€ [513,480€ |513,480€ |513,480€ |[385112€ [2,567,404 €

7.8 TA B4: National and International Connectivity and Metadata Alignment
Table 7.8.1: Funding Request for TA B4 per Institution

2025 2030(*)
Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total
EKUT 21,525 € 86,100 € 86,100 € 86,100 € 86,100 € 64,575 € 430,500 €
EMBL 21,526 € 86,100 € 86,100 € 86,100 € 86,100 € 64,576 € 430,502 €
Total 43,050 €| 172,200€| 172,200€| 172,200€| 172,200€| 129,150 € 861,002 €
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Table 7.8.2: Funding Request for TA B4 by Funding Category

Staff by 2025 2030(%)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total
Number of persons (full-time equivalents)

Individuals

with a

doctoral

degree (**) 6 PM 24 PM 24 PM 24 PM 24 PM 18 PM 120 PM

Totals in € (Project Funds)
Personnel 43,051 € 172,200€ |172,200€ |172,200€ |[172,200€ |129,151€ |861,002 €
Total 43,051 € 172,200 € |172,200 € |172,200€ (172,200€ (129,151 € |861,002 €
7.9 TA B5: Legal and Ethical Issues
Table 7.9.1: Funding Request for TA B5 per Institution
2025 2030(*)

Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total
UHD 21,526 € 111,100 € 111,100 € 111,100 € 111,400 € 64,576 € 530,502 €
UKHD 32,288€| 129,150€| 129,150€| 129,150€] 129,150 € 96,863 € 645,751 €
Total 53,815 €| 240,250 €| 240,250 €| 240,250 €|, 240,250€| 161,439 €| 1,176,253 €
Table 7.9.2: Funding Request for TA B5 by Funding Category

Staff by 2025 RN 2030(*)

category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total

Number of persons (full-time equivalents)

Individuals

with a

doctoral

degree (**) 8 PM 30 PM 30 PM 30 PM 30 PM 23 PM 150 PM

Totals in € (Project Funds)

Personnel 53,814 € 215,250€ ), |215,250 € |215,250€ |215,250€ [161,439€ [1,076,253 €
Direct

project costs |- € 25,000€ 25,000 € 25,000 € 25,000 € -€ 100,000 €
Total 53,814 € 240,250 € |240,250 € |240,250€ |240,250 € [161,439€ |[1,176,253 €
7.10 TA C1: Flex Funds

Table 7.10.1: Funding Request for TA C1 per Institution

2025 2030(*)

Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total
Flex Funds 107,625€| 430,500€| 430,500€| 430,500€| 430,500€| 322,875€| 2,152,500 €
Total 107,625€| 430,500€| 430,500€| 430,500€| 430,500€| 322,875€| 2,152,500 €
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Table 7.10.2: Funding Request for TA C1 by Funding Category

Staff by 2025 2030(%)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total
Number of persons (full-time equivalents)
Individuals
with a
doctoral
degree (**) 9 PM 36 PM 36 PM 36 PM 36 PM 27 PM 180 PM
Totals in € (Project Funds)
Personnel [64,575 € 258,300 € [258,300€ [258,300€ |258,300€ |193,725€ |1,291,500 €
Direct
project costs [50,000 € 170,000€ |[170,000€ [170,000€ [170,000€ [131,000€ |861,000 €
Total 114,575€ |428,300 € |428,300€ |428,300€ |[428,300€ [324,725€ |2,152,500 €
7.11 TA C2: Project Management, Legal, Sustainability
Table 7.11.1: Funding Request for TA C2 per Institution
2025 2030(*)
Institution (Oct-Dec) 2026 2027 2028 2029(*) (Jan-Sep) Total
DKFZ 78,275€| 313,100€| 313,100€| 313,100 €]3318,100€| 254,825€| 1,585,500 €
Total 78,275€| 313,100€| 313,100€| 313,100€| 343,100€| 254,825€| 1,585,500 €
Table 7.11.2: Funding Request for TA C2 by Funding Category
Staff by 2025 N 2030(*)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total
Number of persons (full-time equivalents)
Otherstaff | 7.5PM 30 PM 30PM o] Bopm | 3opm | 225Pm | 150 PM
Totals in € (Project Funds)
Personnel |[58,275 € 233,100 € _(|233;100€ [233,100€ |233,100€ |174,825€ |1,165,500 €
Direct
project costs [20,000 € 80,000€ 80,000 € 80,000 € 80,000 € 80,000 € 420,000 €
Total 78,275 € 313,100:€,[313,100€ |313,100€ |313,100€ |254,825€ 1,585,500 €
8 Overall Funding ,R€équest
Table 8.1: Overall Funding Request by Task Area (Project Funds in €)
2025 2030
Task Area Oct-Dec 2026 2027 2028 2029 (*) |[Jan-Sep (*) Total
A1. Operations -
Central 139,675 558,700 533,700 533,700 533,700 394,025 2,693,500
A2. Operations -
Data Hubs 180,682 662,700 662,700 662,700 662,700 482,032| 3,313,514
A3. Architecture &
Development 89,625 358,500 358,500 358,500 358,500 268,875| 1,792,500
A4. Data
Stewardship 132,678 530,700 530,700 530,700 530,700 398,028| 2,653,506
B1. Community
Driver Projects 44,813 179,250 179,250 179,250 179,250 134,438 896,251
B2. Community Data
Services 66,339 265,350 265,350 243,825 179,250 134,439| 1,154,553
B3. Outreach and 128,372 513,480 513,480 513,480 513,480 385,112 2,567,404
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2025 2030
Task Area Oct-Dec 2026 2027 2028 2029 (*) |[Jan-Sep (*) Total
Training
B4. Internat.
Connect. & Metadata 43,051 172,200 172,200 172,200 172,200 129,151 861,002
B5. ELSI 53,814 240,250 240,250 240,250 240,250 161,439| 1,176,253
C1. Flex Funds 114,575 428,300 428,300 428,300 428,300 324,725| 2,152,500
C2. Management 78,275 313,100 313,100 313,100 313,100 254,825| 1,585,500
Grand Total 1,071,899 4,222,530 4,197,530 4,176,005 4,111,430 3,067,089 20,846,483
Table 8.2: Overall Funding Request by Institution (Project Funds in €)
2025 2030(*)
Institution Oct-Dec 2026 2027 2028 2029 (*) Jan-Sep Total
BIH 10,763 43,050 43,050 43,050 43,050 32,288 215,251
DKFz 412,185 1,638,730 1,613,730 1,613,730 1,613,730 1,221,550 8,113,655
DZNE 21,525 86,100 86,100 64,575 0 0 258,300
EKUT 134,153 526,600 526,600 526,600 526,600 392,453 2,633,006
EMBL 43,051 172,200 172,200 172,200 172,200 129,151 861,002
Flex Funds 114,575 428,300 428,300 428,300 428,300 324,725 2,152,500
HMGU 21,525 86,100 86,100 86,100 86,100 64,575 430,500
MDC 37,289 139,150 139,150 1394150 139,150 101,864 695,753
MRI 26,526 96,100 96,100 96,100 96,100 69,576 480,502
NAKO 10,763 43,050 43,050 43,050 43,050 32,288 215,251
TUD 37,289 139,150 139,150 139,150 139,150 101,864 695,753
TUM 46,576 186,300 186,300 186,300 186,300 139,726 931,502
uDS 21,525 86,100 86,100 86,100 86,100 64,575 430,500
UHD 21,526 111,100 111,200 111,100 111,100 64,576 530,502
UKHD 32,288 129,150 129,150 129,150 129,150 96,863 645,751
UKT 32,288 129,150 129,150 129,150 129,150 96,863 645,751
UzK 48,052 182,200 182,200 182,200 182,200 134,152 911,004
Grand Total| 1,071,899 4,222,530 4,197,530 4,176,005| 4,111,430| 3,067,089| 20,846,483
Table 8.3: Overall Funding Request by Funding Category
Staff by 2025 2030(*)
category Oct-Dec 2026 2027 2028 2029(*) Jan-Sep Total
Number of persons (full-time equivalents)
Individuals
with a
doctoral
degree (**) 102.9 PM 411.6 PM 411.6 PM 408.6 PM 399.6 PM 299.7 PM | 2,034.0 PM
Other staff 25.5 PM 102.0 PM 102.0 PM 102.0 PM 102.0 PM 76.5 PM 510.0 PM
Totals in €
Personnel [946,899 3,787,530 |3,787,530 3,766,005 |3,701,430 |2,776,089 |[18,765,483
Direct
project costs 125,000 435,000 410,000 410,000 410,000 291,000 2,081,000
Total 1,071,899 4,222,530 4,197,530 |4,176,005 |[4,111,430 |3,067,089 (20,846,483
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Description and Summary of Contributions by (Co-) Applicants
In the first funding phase, GHGA has received generous support from the participating

institutions. Firstly, both in the form of staff exclusively working for GHGA but also via
existing staff dedicating a significant amount of their working time to GHGA. Secondly,
operations of the GHGA Data Infrastructure relies entirely on infrastructures financed via
other means, namely institutional own contributions and related third-party funded measures.
For the second funding phase this support will be continued with the majority of the
contributions being provided by the institutions operating GHGA data hubs. Overall, the
support for the next funding phase includes 5 M€ for GHGA exclusive staff (11.5 FTE), at
least 2.3 M€ for additional support staff and over 20 M€ for investment and operations costs

for the data hub infrastructures. Further details are listed below.

Own Contributions - Data Hub Infrastructure

The GHGA data hubs contribute significant storage and computeyinfrastructure to the
project, as physical infrastructure is not fundable within the NFDI. Each,data hub is operating
high-performance computing infrastructures that provide storage and backup for the
research data (S3-compatible) and compute infrastructure (e.g., for data management,
quality control, and SPEs). Investments for these infrastructures come from different sources
(primarily core funding of the institutions, state funding; DFG, BMBF). Operating costs of the
infrastructure are borne by the co-applicant’institutions (e.g., power, cooling, maintenance).
In order to determine the contribution of‘theuinstitution, we assumed a harmonised full-cost
model across all data hubs taking_intotaccount investments and running cost. Overall, the
data hubs will contribute infrastracture to store 55 PB (net) of research data until 2030 with
an estimated overall cost equivalent .of 22.5 M€ over the requested funding period.

Own Contributionst- Staff,

Overall, participanttinstitutions have committed to dedicate up to 11.5 FTE for the next
funding phase, equivalentto almost 5 M€. In addition a minimum of another 10 positions will
be supporting GHGA.

Institution FTE p.a. - GHGA gﬂé?é?cﬁiis\i Staff In-Kind Contributions |Personnel Costs
Exclusive Staff o ) existing Staff GHGA In-kind Staff

DKFZ 5.2 FTE 2,221 k€ 4.0 FTE 1,722 k€
EKUT 2.0 FTE 861 k€ 4.0 FTE 344 k€
TUM 1.3 FTE 573 k€ 6 FTE 47 ke
IMDC / BIH 1.0 FTE 431 k€ 3FTE 22 k€
UKT 1.0 FTE 431 k€ 3FTE kg
[TUD 5FTE 215 k€ AFTE 31 ke
lUzK 5 FTE 215 k€ 6 FTE 54 k€
HMGU n.a. k€ 3FTE kg
lUHD n.a. ke A FTE 9 ke
UKHD n.a. k€ A FTE 10 k€
Total 11.5 FTE 4,946 k€ 10.5 FTE 2,239 k€
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Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)

0. General information

ID Information Entry

0001 |Name of the Consortium GHGA

0002 | Start of funding 01/10/20

0003 |DFG reference number NFDI 1/1

0004 [Applicant Institution DKFZ Heidelberg
0005 |Spokesperson Prof. Dr. Oliver Stegle
0006 |Number of funding phase 1

0007 |Submitted as a supplement to Renewal Proposal
0008 [Date of submission 01/08/24
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Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)

Name of the Consortium | GHGA

1. Overarching information about a consortium

ID Information Entry
1001 |Number of scholarly works published in OPEN access 33
1002 |Number of scholarly works published in CLOSED access 3
1003 | Number of software items published in OPEN source 17
1004 |Number of NON-open source software items published 0
1005 |Number of educational media resources published in OPEN access 52
1006 [Number of educational media resources published in CLOSED access 0
1007 | Number of events HELD 15
1008 | Number of events HELD FOR EDUCATIONAL PURPOSES 65
1009 |Number of events PARTICIPATED IN 100
1010 [ Size of the target community in total 51745
1011 |Number of participations in working GROUPS OR SECTIONS of the NFDI Association 26
1012 |Number of cooperations with other NFDI CONSORTIA 25
1013 |Number of cooperations with actors OUSTSIDE THE NFDI system 15
1014 |Number of cooperations with actors OUTSIDE GERMANY 4
1015 |Number of INSTITUTIONALISED cooperations 7
1016 |Number of OTHER KINDS of cooperations 0
1017 | Number of actors/communities/institutions newly integrated since the proposal was submitted 12
1018 [Number of tasks COMPLETED 62
1019 |Number of tasks FAILED 2
1020 |Number of tasks that were ADAPTED OR MODIFIED during the funding period 17

This information does not have to be recorded until the Progress Reports
1021 [Number of user consultations on the second funding phase of the consortium have to be submitted
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1022 | Communities/subjects/disciplines represented in the consortium |RB-Nr 1023 | Targeted communities/subjects/disciplines |RB-Nr
1022100]|Social Sciences 1.23 1023100 |Social Sciences 1.23
1022101 | Jurisprudence 1.25 1023101 | Jurisprudence 1.25
1022102 |Basic Research in Biology and Medicine 2.11 1023102 |Basic Research in Biology and Medicine 2.11
1022103 |Microbiology, Virology and Immunology 2.21 1023103 |Microbiology, Virology and Immunology 2.21
1022104 |Medicine 2.22 1023104 |Medicine 2.22
1022105 |Neurosciences 2.23 1023105 |Neurosciences 2.23
1022106 |Statistical Physics, NonlinearDynamics, Complex Systems, Softan3.22 1023106 |Electrical Engineering and Information Technd4.42
1022107 |Electrical Engineering and Information Technology 4.42 1023107 | Computer Science 4.43
1022108 |Computer Science 4.43 1023108
1022109 |

06.08.24 3von5 2024-08-01_nfdi1000-en-data_GHGA.xlsx





GHGA - August 2024

Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI

Name of the Consortium | GHGA
2. Information about a consortium's networking with the community

ID Information Entry
2001 |Number of activities for community engagement 101
2002 [Number of activities for community activation 105
2003 |Number of activities for furthering interconnectivity 99

3. Overview of the research data of a consortium

ID Information Entry
3001 |Number of datasets provided by the consortium 82
3002 |Number of datasets fulfilling the quality criteria established by the consortium 82

4. Overview of the services of a consortium

ID Information Entry

4001 |Number of users of all services provided by the consortium 21565

4002 [Number of registered users 1187
ThiS information does not have to be recorded unitil the
Progress Reports on the second funding phase of the

4003 [Number of services reused that were developed by other consortia consortium have to be submitted

4004 |Number of OPEN SOURCE services 16

4005 |Number of services in the development stage 3

4006 [Number of services in the prototype stage 1

4007 |Number of services in the operation stage 12

4008 | Number of services terminated in the course of the funding phase 0
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Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)

Name of the Consortium | GHGA

5. Information about each individual service of a consortium

ID Name of the Service Service category Key Performance Indicator Entry
5001 | GHGA Metadata Catalog Database Total number of Visits n.d.
5002 |GHGA Central: Ingestion of metadata to GHData Curation Total number of data sets curated 82
5003 | DKFZ: Assisting in Data Upload to other rep{Data Curation Total number of data sets curated 106
5004 | GHGA Archive Database Total number of Visits 0
5005 |Legacy Consent Tool Kit Web application Total number of Visits 334
5006 [DKFZ: REMS - Management of Data AccesqDatabase Total number of Visits n.a.
5007 | GHGA Helpdesk Web application Total number of Visits 527
5008 | GHGA harmonized configs Workflow Total number of Executions n.a.
5009 |Variant benchmarking workflow Workflow Total number of Executions n.d.
5010 |DROP workflow Workftlow Total number of Executions n.d.
5011 |ODCF SNV calling workflow Workflow Total number of Executions n.d.
5012 [ODCF INDEL calling workflow Workflow Total number of Executions n.d.
5013 |ODCF ACE-seq workflow Workflow Total number of Executions n.d.
5014 |Single-cell workflow Workflow Total number of Executions n.d.
5015 |Spatial Omics (Xenium) Workflow Workflow Total number of Executions n.a.
5016 | GHGA Website Web application Total number of Visits 22370
5017

I
I
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Preface

		Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)







		Preface



		1. Purpose and goal of the data sheet

		This “Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)” supplements the renewal proposals of the NFDI-consortia with quantitative information. The data sheet is not intended to compare different consortia with one another. Its purpose is to provide a better understanding of the development of a consortium over the course of time. To this end, the data sheet is designed to help answer following important questions:

• What level of maturity has a consortium and the communities it addresses reached?
• What is the exact work, publication and service profile of a consortium and to what extent are the different services used?

Both the data sheet and the quantitative data it includes are to be considered neither detached from the associated renewal proposal nor, in and of themselves, as indicators of quality. Since all data reported in the data sheet are directly related to the respective renewal proposal, all kinds of background information, explanations, additions, etc. to the data should be noted in appendix 5 to the form nfdi110, not in the data sheet itself.



		2. Instructions for completing the data sheet

		• Before filling out the data sheet, please read the document "Guide to filling out the Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)" (www.dfg.de/nfdi_giude_data_sheet) carefully.

• In addition to the preface, the data sheet contains four further spreadsheets to be completed.

• Some fields of the spreadsheet include explanatory comments, which are marked by a red triangle at the upper right corner of the respective cell.

• The data sheet includes both free text fields, in which entries are to be made, and fields, in which one of several given options must be selected per drop-down list .

• Some fields of the spreadsheet are linked to each other. For example, in some cases the cell "ID" is automatically filled in after some other cells have been completed.

• Please do not change the pre-filled fields of the spreadsheet, the formatting or the structure of the spreadsheet.

• In order to prevent incorrect entries, the areas of the spreadsheet where no entries are to be made are locked. 

• IDs marked with a yellow background color do not have to be completed until the Progress Reports on the second funding phase of the consortium have to be submitted.

• Please do not list your own key performance indicators (KPI), additions, explanations, and other further details on the recorded data in the data sheet itself, but instead in appendix 5 to the form nfdi110.



		3. Questions

		Feel free to contact nfdi@dfg.de if you have any questions or uncertainties regarding the data sheet.



		4. References

		This data sheet refers to the following sources, which should to be acknowledged:

1) Amelung, L., Anthofer, V., Danabalan, R., Demandt, É., Ebert, B., Elschner, E., Espinoza, S., Eufinger, J., Fuchsloch, S., Götz, B., Henzen, C., Hunold, J., Idda, T., Jansen, L., Krieger, U., Rodrigues, C. M., Meister, M., Miller, B., Pitroff, S., … Zinke, W. (2023). White Paper: Interim Report Reference. Version 2. Zenodo. https://doi.org/10.5281/zenodo.10101412.
2) DataCite Metadata Working Group. (2021). DataCite Metadata Schema Documentation for the Publication and Citation of Research Data and Other Research Outputs. Version 4.4. DataCite e.V. https://doi.org/10.14454/3w3z-sa82
3) FAIR Data Maturity Model Working Group. “FAIR Data Maturity Model. Specification and Guidelines”, June 25, 2020. https://doi.org/10.15497/rda00050.
4) “FAIRassist.org.” FAIRsharing team & University of Oxford. Accessed November 24, 2023. https://fairassist.org/.
5) German Research Foundation (DFG). “What is open access?” Accessed November 24, 2023. www.dfg.de/what_is_open_access
6) “KDSF – Standard für Forschungsinformation in Deutschland“. Version 1.3. Accessed November 24, 2023. https://kerndatensatz-forschung.de/index.php?id=speztables.
7) Peroni, S., Shotton, D. (2012). FaBiO and CiTO: ontologies for describing bibliographic resources and citations. In Journal of Web Semantics, 17: 33-43. https://doi.org/10.1016/j.websem.2012.08.001. Open Access at: http://speroni.web.cs.unibo.it/publications/peroni-2012-fabio-cito-ontologies.pdf.
8) Turewicz, Michael, Scholz, Uwe, Glöckner, Frank Oliver, Dammann-Kalinowski, Tanja, and Wittchen, Manuel. “De.nbi Service Category-specific KPI Selection and Criteria”. Zenodo, May 31, 2022. https://doi.org/10.5281/zenodo.6597826.
9) “Wikidata.org.” Accessed November 24, 2023. https://www.wikidata.org/.



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































GHGA - August 2024
	


&D	&P von &N	&F




0_General information

		Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)



		0. General information



		ID		Information		Entry

		0001		Name of the Consortium		GHGA

		0002		Start of funding

: ======
ID#AAABK9wsRWs
Autor    (2024-04-04 11:36:17)
Please enter the date according to the following format: DD/MM/YY		01/10/20

		0003		DFG reference number

: ======
ID#AAABK9wsRXA
Autor    (2024-04-04 11:36:17)
The DFG reference number (in German: "Geschäftszeichen" starts with "NFDI", followed by a number, which is followed by "/", followed by another number.

Example: NFDI 99/1		NFDI 1/1

		0004		Applicant Institution		DKFZ Heidelberg

		0005		Spokesperson		Prof. Dr. Oliver Stegle

		0006		Number of funding phase		1

		0007		Submitted as a supplement to

: ======
ID#AAABK9wsRXg
Autor    (2024-04-04 11:36:17)
Please select one of the two options from the dropdown list.		Renewal Proposal

		0008		Date of submission

: ======
ID#AAABK9wsRXk
Autor    (2024-04-04 11:36:17)
Please enter the date according to the following format: DD/MM/YY		01/08/24
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1_Consortium_overarching

		Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)

		Name of the Consortium						GHGA

		1. Overarching information about a consortium



		ID		Information				Entry

		1001		Number of scholarly works published in OPEN access

: ======
ID#AAABK9oWJYA
Autor    (2024-04-04 11:36:17)
Please only consider scholarly works published in open access in which at least one person is or was the first or reference author as part of their duties for the consortium.
Please consider the definitions of "open access" and "scholarly works" in the glossary for this data sheet.
To avoid double counting, please do not include any activities here that are already included in ID 1002.				33

		1002		Number of scholarly works published in CLOSED access

: ======
ID#AAABK9oWJXc
Autor    (2024-04-04 11:36:17)
Please only consider scholarly works published in closed access in which at least one person is or was the first or reference author as part of their duties for the consortium.
Please consider the definition of "scholarly works" in the glossary for this data sheet.
To avoid double counting, please do not include any activities here that are already included in ID 1001.				3

		1003		Number of software items published in OPEN source

: ======
ID#AAABK9oWJYE
Autor    (2024-04-04 11:36:17)
Please only consider software published in open source in which at least one person is or was the lead software developer as part of their duties for the consortium.
Please consider the definitions of "open source" and "software" in the glossary for this data sheet.
To avoid double counting, please do not include any activities here that are already included in ID 1004.				17

		1004		Number of NON-open source software items published

: ======
ID#AAABK9oWJXY
Autor    (2024-04-04 11:36:17)
Please only consider non-open source software published in which at least one person is or was the lead software developer as part of their duties for the consortium.
Please consider the definition of "software" in the glossary for this data sheet.
To avoid double counting, please do not include any activities here that are already included in ID 1003.				0

		1005		Number of educational media resources published in OPEN access

: ======
ID#AAABK9wsRX0
Autor    (2024-04-04 11:36:17)
Please only consider educational media resources published in open access in which at least one person is or was the first or reference author as part of their duties for the consortium.
Please consider the definitions of "educational media resource" and "open access" in the glossary for this data sheet.
For educational media resources that consist of multiple materials or files, please count each individual file.
To avoid double counting, please do not include any activities here that are already included in ID 1006.				52

		1006		Number of educational media resources published in CLOSED access

: ======
ID#AAABK9oWJXU
Autor    (2024-04-04 11:36:17)
Please only consider educational media resources published in closed access in which at least one person is or was the first or reference author as part of their duties for the consortium.
Please consider the definition of "educational media resource" in the glossary for this data sheet.
For educational media resources that consist of multiple materials or files, please count each individual file.
To avoid double counting, please do not include any activities here that are already included in ID 1005.				0

		1007		Number of events HELD

: ======
ID#AAABK9wsRYY
Autor    (2024-04-04 11:36:17)
Please only consider events held that were either organised by the consortium itself or for which at least one person was in charge of holding and/or hosting the event as part of their duties for the consortium.
Please consider the definition of “event” in the glossary for this data sheet.
For events that include more than one session, please count each individual session.
To avoid double counting, please do not include any activities here that are already included in IDs 1008 and 1009.				15

		1008		Number of events HELD FOR EDUCATIONAL PURPOSES

: ======
ID#AAABK9wsRW4
Autor    (2024-04-04 11:36:17)
Please only consider events held for educational purposes that were either organised by the consortium itself or for which at least one person was in charge of holding and/or hosting the event as part of their duties for the consortium.
Please consider the definition of “event” in the glossary for this data sheet.
For events that include more than one session, please count each individual session.
To avoid double counting, please do not include any activities here that are already included in IDs 1007 and 1009.				65

		1009		Number of events PARTICIPATED IN

: ======
ID#AAABK9wsRXY
Autor    (2024-04-04 11:36:17)
Participation is defined as at least one person and/or institution participating and/or having participated in an event as part of their duties for the consortium.
Please only consider events in which either the consortium itself or at least one person participated as part of their duties for the consortium.
Please consider the definition of “event” and "participation" in the glossary for this data sheet.
For events that include more than one session, please count each individual session.
To avoid double counting, please do not include any activities here that are already included in IDs 1007 and 1008.				100

		1010		Size of the target community in total

: ======
ID#AAABK9oWJX4
Autor    (2024-04-04 11:36:17)
Please estimate the number of individual human users and explain the calculation method either in the proposal or in appendix 5 to the data sheet in DFG form nfdi110. Please consider the definition of "user” in the glossary for this data sheet.				51745

		1011		Number of participations in working GROUPS OR SECTIONS of the NFDI Association

: ======
ID#AAABK9wsRX4
Autor    (2024-04-04 11:36:17)
Participation is defined as at least one person and/or institution participating and/or having participated in a working group or section as part of their duties for the consortium.
Please consider only one participation per working group or section per consortium, even if more than one person and/or institution participates or participated
in the working group or section as part of their duties for the consortium.
Please consider the definitions of "participation" and "user” in the glossary for this data sheet.				26

		1012		Number of cooperations with other NFDI CONSORTIA

: ======
ID#AAABK9wsRYQ
Autor    (2024-04-04 11:36:17)
Cooperation between two NFDI consortia is defined as at least one person and/or institution acting as part of their duties for the consortium when cooperating with at least one person and/or institution acting as part of their duties for another consortium.
Please consider only one cooperation per consortium, even if more than one person and/or institution acting as part of their duties for the consortium cooperates
with at least one person and/or institution of the other consortium.
Please consider the definition of "cooperation" in the glossary for this data sheet.
To avoid double counting, please do not include any cooperations here that are already included in IDs 1013, 1014, 1015 or 1016.				25

		1013		Number of cooperations with actors OUSTSIDE THE NFDI system

: ======
ID#AAABK9wsRXM
Autor    (2024-04-04 11:36:17)
Cooperation with actors outside the NFDI system is defined as at least one person and/or institution acting as part of their duties for the consortium when cooperating with at least one person and/or institution who is neither applicant, co-applicant or participant of a consortium nor part of an NFDI working group or section. This also applies to persons and/or institutions whose parent and/or umbrella organisation is involved in the NFDI.
Please consider only one cooperation per consortium, even if more than one person and/or institution acting as part of their duties for the consortium cooperates with the respective actor outside the NFDI.
Please consider the definition of "cooperation" in the glossary for this data sheet.
To avoid double counting, please do not include any cooperations here that are already included in IDs 1012, 1014, 1015 or 1016.				15

		1014		Number of cooperations with actors OUTSIDE GERMANY

: ======
ID#AAABK9wsRXU
Autor    (2024-04-04 11:36:17)
Cooperation with actors outside Germany is defined as at least one person and/or institution acting as part of their duties for the consortium when cooperating with at least one person and/or institution based abroad.
Please consider only one cooperation per consortium, even if more than one person and/or institution acting as part of their duties for the consortium cooperates with the respective actor outside Germany.
Please consider the definition of "cooperation" in the glossary for this data sheet.
To avoid double counting, please do not include any collaborations here that are already included in IDs 1012, 1013, 1015, 1016.				4

		1015		Number of INSTITUTIONALISED cooperations

: ======
ID#AAABK9wsRYk
Autor    (2024-04-04 11:36:17)
Please consider only one institutionalised cooperation per consortium, even if more than one person and/or institution acting as part of their duties for the consortium takes part in that institutionalised cooperation.
Please consider the definition of "institutionalised collaboration" in the glossary for this data sheet.
To avoid double counting, please do not include any cooperations here that are already included in IDs 1012, 1013, 1014 or 1016.				7

		1016		Number of OTHER KINDS of cooperations

: ======
ID#AAABK9wsRXc
Autor    (2024-04-04 11:36:17)
Please consider the definition of "cooperation" in the glossary for this data sheet.
To avoid double counting, please do not include any cooperations here that are already included in IDs 1012, 1013, 1014 or 1015.				0

		1017		Number of actors/communities/institutions newly integrated since the proposal was submitted

: ======
ID#AAABK9oWJXM
Autor    (2024-04-04 11:36:17)
This ID refers to actors/communities/institutions of which at least one member or representative joined the consortium in one of the following functions since
the submission of the last proposal:
• spokesperson
• applicant
• co-spokesperson
• co-applicant
• participant				12

		1018		Number of tasks COMPLETED

: ======
ID#AAABK9wsRX8
Autor    (2024-04-04 11:36:17)
This ID refers to the tasks described in the work programme of the last proposal.
A task is considered completed if the objective of the task outlined in the work programme of the last proposal was achieved.
Please also consider the definition of "task" in the glossary for this data sheet.				62

		1019		Number of tasks FAILED

: ======
ID#AAABK9wsRYs
Autor    (2024-04-04 11:36:17)
This ID refers to the tasks described in the work programme of the last proposal.
A task is considered failed if the objective of the task outlined in the work programme of the last proposal was not reached.
Please also consider the definition of "task" in the glossary for this data sheet.				2

		1020		Number of tasks that were ADAPTED OR MODIFIED during the funding period

: ======
ID#AAABK9wsRYA
Autor    (2024-04-04 11:36:17)
This ID refers to the tasks described in the work programme of the last proposal.
A task is considered adapted or modified if its objective was adapted or modified since the last proposal was submitted.
Please also consider the definition of "task" in the glossary for this data sheet.				17

		1021		Number of user consultations

: ======
ID#AAABK9wsRYo
Autor    (2024-04-04 11:36:17)
User consultation is defined as a consultation provided to users who are not involved in the consortium as applicants, co-applicants or participants.
Please count here every single consultation provided, regardless of the medium used (e.g. e-mails, tickets, interviews, meet-ings, annual user surveys and others).
Please also consider the definitions of "consultation" and "user" in the glossary for this data sheet.
This information does not have to be recorded until the Progress Reports on the second funding phase of the con-sortium have to be submitted.				This information does not have to be recorded until the Progress Reports on the second funding phase of the consortium have to be submitted





		1022		Communities/subjects/disciplines represented in the consortium

: ======
ID#AAABK9oWJVk
Autor    (2024-04-04 11:36:17)
This ID refers to communities/subjects/disciplines of which at least one member or representative is involved in the consortium in one of the following roles:
• spokesperson
• applicant
• co-spokesperson
• co-applicant
• participant
Please list all the communities/subjects/disciplines according to the DFG subject classification: https://www.dfg.de/en/dfg_profile/statutory_bodies/review_boards/subject_areas/		RB-Nr

: ======
ID#AAABK9wsRYw
Autor    (2024-04-04 11:36:17)
Please provide the corresponding RB-Nr according to https://www.dfg.de/en/dfg_profile/statutory_bodies/review_boards/subject_areas/		1023		Targeted communities/subjects/disciplines 

: ======
ID#AAABK9oWJXo
Autor    (2024-04-04 11:36:17)
This ID refers to communities/subjects/disciplines that the consortium considers target communities/subjects/disciplines.
Please list all the communities/subjects/disciplines according to the DFG subject classification: https://www.dfg.de/en/dfg_profile/statutory_bodies/review_boards/subject_areas/		RB-Nr

: ======
ID#AAABK9oWJXs
Autor    (2024-04-04 11:36:17)
Please provide the corresponding RB-Nr according to https://www.dfg.de/en/dfg_profile/statutory_bodies/review_boards/subject_areas/

		1022100

: ======
ID#AAABK9wsRXQ
Autor    (2024-04-04 11:36:17)
The subsequent ID is numbered automatically when something is entered in the previous line of column B.				

: ======
ID#AAABK9wsRYw
Autor    (2024-04-04 11:36:17)
Please provide the corresponding RB-Nr according to https://www.dfg.de/en/dfg_profile/statutory_bodies/review_boards/subject_areas/		Social Sciences

: ======
ID#AAABK9wsRYM
Autor    (2024-04-04 11:36:17)
ID 1022100 and subsequent IDs in column A are numbered automatically when something is entered in the previous line of column B. For better illustration, you will find an example in ID 1022100 that is to be replaced.		1.23		1023100

: ======
ID#AAABK9wsRYE
Autor    (2024-04-04 11:36:17)
The subsequent ID is numbered automatically when something is entered in the previous line of column B.		Social Sciences

: ======
ID#AAABK9wsRW0
Autor    (2024-04-04 11:36:17)
ID 1023100 and subsequent IDs in column A are numbered automatically when something is entered in the previous line of column B. For better illustration, you will find an example in ID 1023100 that is to be replaced.		1.23

		1022101

: ======
ID#AAABK9oWJXI
Autor    (2024-04-04 11:36:17)
The subsequent ID is numbered automatically when something is entered in the previous line of column B.								

: ======
ID#AAABK9oWJXo
Autor    (2024-04-04 11:36:17)
This ID refers to communities/subjects/disciplines that the consortium considers target communities/subjects/disciplines.
Please list all the communities/subjects/disciplines according to the DFG subject classification: https://www.dfg.de/en/dfg_profile/statutory_bodies/review_boards/subject_areas/		

: ======
ID#AAABK9wsRYE
Autor    (2024-04-04 11:36:17)
The subsequent ID is numbered automatically when something is entered in the previous line of column B.				

: ======
ID#AAABK9oWJXs
Autor    (2024-04-04 11:36:17)
Please provide the corresponding RB-Nr according to https://www.dfg.de/en/dfg_profile/statutory_bodies/review_boards/subject_areas/		

: ======
ID#AAABK9wsRW0
Autor    (2024-04-04 11:36:17)
ID 1023100 and subsequent IDs in column A are numbered automatically when something is entered in the previous line of column B. For better illustration, you will find an example in ID 1023100 that is to be replaced.		Jurisprudence		1.25		1023101

: ======
ID#AAABK9oWJVg
Autor    (2024-04-04 11:36:17)
The subsequent ID is numbered automatically when something is entered in the previous line of column B.		Jurisprudence		1.25

		1022102		Basic Research in Biology and Medicine		2.11		1023102		Basic Research in Biology and Medicine		2.11

		1022103		Microbiology, Virology and Immunology		2.21		1023103		Microbiology, Virology and Immunology		2.21

		1022104		Medicine		2.22		1023104		Medicine		2.22

		1022105		Neurosciences		2.23		1023105		Neurosciences		2.23

		1022106		Statistical Physics, Nonlinear
Dynamics, Complex Systems, Soft
and Fluid Matter, Biological Physics		3.22		1023106		Electrical Engineering and Information Technology		4.42

		1022107		Electrical Engineering and Information Technology		4.42		1023107		Computer Science		4.43

		1022108		Computer Science		4.43		1023108

		1022109						
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2-4_Netw_Data_Service_Overview

		Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)

		Name of the Consortium				GHGA

		2. Information about a consortium's networking with the community



		ID		Information		Entry

		2001		Number of activities for community engagement

: ======
ID#AAABK9wsRXo
Autor    (2024-04-04 11:36:17)
“Community engagement in this context means establishing two-way communication between the consortia and their respective communities.” (see the spreadsheet "Preface", chapter 4, number 1, p. 11) To avoid double counting, please do not include any activities here that are already included in IDs 2002 or 2003.		101

		2002		Number of activities for community activation

: ======
ID#AAABK9wsRYc
Autor    (2024-04-04 11:36:17)
“Community activation subsumes activities aimed at empowering communities to self-regulate and further develop their RDM practices.” (see the spreadsheet "Preface", chapter 4, number 1, p. 11)
To avoid double counting, please do not include any activities here that are already included in IDs 2001 or 2003.		105

		2003		Number of activities for furthering interconnectivity

: ======
ID#AAABK9wsRXE
Autor    (2024-04-04 11:36:17)
“Activities using the furthering interconnectivity approach aim at leveraging existing networks from the institutional level to the level of consortia and beyond.” (see the spreadsheet "Preface", chapter 4, number 1, p. 11)
To avoid double counting, please do not include any activities here that are already included in IDs 2001 or 2002.		99



		3. Overview of the research data of a consortium 



		ID		Information		Entry

		3001		Number of datasets provided by the consortium

: ======
ID#AAABK9wsRXw
Autor    (2024-04-04 11:36:17)
If necessary, please provide further information on this ID, for example, regarding the nature of the data, its composition, etc., in appendix 5 to the data sheet in DFG form nfdi110.
Please consider the definition of “data set/dataset” in the glossary for this data sheet.		82

		3002		Number of datasets fulfilling the quality criteria established by the consortium

: ======
ID#AAABK9wsRW8
Autor    (2024-04-04 11:36:17)
Please enter the number of datasets that fulfil the quality criteria established by the consortium. The relevant quality criteria must be referenced by citing a source or described either in appendix 5 to the data sheet in DFG form nfdi110 or in the proposal.
If necessary, please provide further information on this ID, for example, regarding the nature of the data, its composition, etc., in appendix 5 to the data
sheet in DFG form nfdi110.		82



		4. Overview of the services of a consortium



		ID		Information		Entry

		4001		Number of users of all services provided by the consortium

: ======
ID#AAABK9oWJX0
Autor    (2024-04-04 11:36:17)
Please enter the number of all single uses of all services provided by the consortium.
Please consider the definitions of “service” and “user” in the glossary for this data sheet.
This information only serves to make the development of the consortium's service portfolio more comprehensible.		21565

		4002		Number of registered users

: ======
ID#AAABK9wsRYI
Autor    (2024-04-04 11:36:17)
Please enter the number of registered users of all services provided by the consortium.
Please consider the definitions of “service” and “user” in the glossary for this data sheet.
This information only serves to make the development of the consortium's service portfolio more comprehensible.		1187

		4003		Number of services reused that were developed by other consortia

: ======
ID#AAABK9wsRYg
Autor    (2024-04-04 11:36:17)
Please consider the definitions of “service” in the glossary for this data sheet.
This information only serves to make the development of the consortium's service portfolio more comprehensible.
This information does not have to be recorded until the Progress Reports on the second funding phase of the consortium have to be submitted.		This information does not have to be recorded until the Progress Reports on the second funding phase of the consortium have to be submitted

		4004		Number of OPEN SOURCE services

: ======
ID#AAABK9wsRWw
Autor    (2024-04-04 11:36:17)
Please consider the definitions of “open source” and “service” in the glossary for this data sheet.
This information only serves to make the development of the consortium's service portfolio more comprehensible.		16

		4005		Number of services in the development stage

: ======
ID#AAABK9wsRXI
Autor    (2024-04-04 11:36:17)
Please consider the definitions of “development phase/development stage” and “service” in the glossary for this data sheet.
This information only serves to make the development of the consortium's service portfolio more comprehensible.		3

		4006		Number of services in the prototype stage

: ======
ID#AAABK9wsRXs
Autor    (2024-04-04 11:36:17)
Please consider the definitions of “prototype phase/prototype stage” and “service” in the glossary for this data sheet.
This information only serves to make the development of the consortium's service portfolio more comprehensible.		1

		4007		Number of services in the operation stage

: ======
ID#AAABK9oWJXQ
Autor    (2024-04-04 11:36:17)
Please consider the definitions of “operation phase/operation stage” and “service” in the glossary for this data sheet.
This information only serves to make the development of the consortium's service portfolio more comprehensible.		12

		4008		Number of services terminated in the course of the funding phase

: ======
ID#AAABK9oWJXg
Autor    (2024-04-04 11:36:17)
Please consider the definition of “service” in the glossary to this data sheet.
This information only serves to make the development of the consortium's service portfolio more comprehensible.		0
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5_Individual_services

		Supplementary data sheet for consortia of the National Research Data Infrastructure (NFDI)

		Name of the Consortium						GHGA

		5. Information about each individual service of a consortium



		ID		Name of the Service		Service category

: ======
ID#AAABK9oWJX8
Autor    (2024-04-04 11:36:17)
Please select the Service category from the drop-down list after entering the name of the respective service.
(For details on the individual service categories, please see the spreadsheet “Preface”, chapter 3, number 8.)		Key Performance Indicator

: ======
ID#AAABK9wsRYU
Autor    (2024-04-04 11:36:17)
The corresponding Key Performance Indicator is automatically selected depending on the selected service category.		Entry

		5001

: ======
ID#AAABK9oWJXw
Autor    (2024-04-04 11:36:17)
The subsequent ID is numbered automatically when something is entered in the previous line of column B.				

: ======
ID#AAABK9oWJX8
Autor    (2024-04-04 11:36:17)
Please select the Service category from the drop-down list after entering the name of the respective service.
(For details on the individual service categories, please see the spreadsheet “Preface”, chapter 3, number 8.)		GHGA Metadata Catalog

: ======
ID#AAABK9oWJXk
Autor    (2024-04-04 11:36:17)
ID 5001 and subsequent IDs in column A are numbered automatically when something is entered in the previous line of column B. For better illustration, you will find an example in ID 5001 that is to be replaced.				

: ======
ID#AAABK9wsRYU
Autor    (2024-04-04 11:36:17)
The corresponding Key Performance Indicator is automatically selected depending on the selected service category.		Database		Total number of Visits		n.d.

		5002		GHGA Central: Ingestion of metadata to GHGA Metadata Catalog		Data Curation		Total number of data sets curated		82

		5003		DKFZ: Assisting in Data Upload to other repositories		Data Curation		Total number of data sets curated		106

		5004		GHGA Archive		Database		Total number of Visits		0

		5005		Legacy Consent Tool Kit		Web application		Total number of Visits		334

		5006		DKFZ: REMS - Management of Data Access Requests at DKFZ		Database		Total number of Visits		n.a.

		5007		GHGA Helpdesk		Web application		Total number of Visits		527

		5008		GHGA harmonized configs		Workflow		Total number of Executions		n.a.

		5009		Variant benchmarking workflow		Workflow		Total number of Executions		n.d.

		5010		DROP workflow		Workflow		Total number of Executions		n.d.

		5011		ODCF SNV calling workflow		Workflow		Total number of Executions		n.d.

		5012		ODCF INDEL calling workflow		Workflow		Total number of Executions		n.d.

		5013		ODCF ACE-seq workflow		Workflow		Total number of Executions		n.d.

		5014		Single-cell workflow 		Workflow		Total number of Executions		n.d.

		5015		Spatial Omics (Xenium) Workflow		Workflow		Total number of Executions		n.a.

		5016		GHGA Website		Web application		Total number of Visits		22370

		5017





								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								

								



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































GHGA - August 2024
	


&D	&P von &N	&F




S_C

		ENTWURF

		Letter		Service_Category		KPI_A

		A		Database		Total number of Visits

		B		Library/API		Total number of Downloads

		C		Workflow		Total number of Executions

		D		Tool/Application		Total number of Downloads

		E		Web application		Total number of Visits

		F		Data Curation		Total number of data sets curated

		H		Storage		Total amount of provided space (in gigabytes)
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A2 - Curricula vitae and lists of publications

CVs of the Spokesperson and all Co-Spokespersons are given on the following pages, using
the provided CV template (DFG form 53.200).

Spokesperson
Spokesperson Institution, location
Oliver Stegle DKFZ and EMBL, Heidelberg

Co-spokespersons

Co-spokespersons Institution, location
Dieter Beule MDC and BIH, Berlin
Ivo Buchhalter] IDKFZ, Heidelberg

Andreas Dahl UD, Dresden
Dulien Gagneur

Holm Graessner] JUKT, Tiibingen

Daniel Hiibschmann DKFZ, Heidelberg

Oliver Kohlbacher| [EKUT, Tiibingen

EMBL, Heidelberg

Fruzsina Molnar-Gabor UHD, Heidelberg

Susanne Motameny UzK, Cologne

Sven Nahnsen| EKUT, Tibingen

Stefan Wesner UzK, Cologne

Duliane Winkelmann TUMUH, TUM, & HMGU, Munich

UHH, Heidelberg





Curriculum Vitae

Personal Data

Title Prof. Dr.

First name Oliver

Name Stegle

Current position Division Head

Current Division Head, German Cancer Research Center, Heidelberg,
institution(s) / Germany

Associate Group Leader, Genome Biology Unit, EMBL
Heidelberg, Germany

Full professor (W3), Heidelberg University, Heidelberg, Germany
Associate Faculty, Wellcome Sanger Institute, Cambridge, UK

site(s), country

Identifiers/fORCID | http://orcid.org/0000-0002-8818-7193

Qualifications and Career

Stages Periods and Details

Degree programme | 2001-2005 Master of Advanced Study in Mathematics (MASt),
University of Cambridge, Cambridge, UK

Doctorate 2005-2009, Sir David John Cameron MacKay, PhD,
Physics, University of Cambridge, Cambridge, UK
Stages of Since 2023  Organizing Committee, International Common
academic/professio Disease Alliance (ICDA)
nal Since 2022 SAB member, Max Delbriick Center, Berlin
career Since 2021  Steering Committee Member & Spokesperson, Al

Health Innovation Cluster

Since 2020 National representative for Germany, 1+Million
Genomes signatory countries

Since 2020 Spokesperson and director, German Human
Genome-Phenome Archive (GHGA) - national
genome research data infrastructure within the NFDI

Since 2020 Spokesperson and director, Ellis Unit Heidelberg,
European Laboratory for Learning and Intelligent
Systems (ELLIS)

Since 2019  Director and member, Ellis Health program, European
Laboratory for Learning and Intelligent Systems
(ELLIS)

Since 2019  Member, Helmholtz Al Coordination Unit Steering
Board

Activities in the Research System

Teaching and Mentoring
2024, 2022 Integrative analysis of multi-omics data, co-organizer, EMBO course, DE
2024 Gene expression at spatial resolution, lecturer, EMBL course, DE
2024 Exploring gene and environmental exposure interactions, EMBL course, UK
Since 2019  Annual single-cell genomics block course, Heidelberg University, Heidelberg, DE
Since 2012  Statistical Genomics, lecturer, EMBL predoc course, Heidelberg, DE
2017-2019  Single-cell Genomics, lecturer, EMBO course, Heidelberg, DE / Siena, IT

2017 Computational Biology — Genomes to Systems, lecturer, EMBO course,
Heidelberg, DE

2017 Exploring Genomic Variation, lecturer, EBI course, Cambridge, UK

2014 Genotype to phenotype mapping, lead organizer & lecturer, EMBO course,

Cambridge, UK



http://orcid.org/0000-0002-8818-7193



Academic Events

2024 Al and biology, EMBO Symposium, Heidelberg, DE

2024 Generative Al, EMBO Policy workshop, Heidelberg DE

2020-2023 Genome Informatics, Wellcome Genome Conference, Hinxton, UK

2019, 2022 Target Validation Using Genomics and Informatics, EMBL-Wellcome Genome
Conference, Heidelberg, DE

2019 NCI-DKFZ Workshop on Cancer Systems Biology, Heidelberg, DE

2018 Machine Learning in Computational Molecular Systems Biology, 2-day main
conference session, ISMB, Chicago, US

2016-2017  Quantitative Methods in Gene Regulation, 2-day conference, Cambridge, UK

2016 Mathematical and Statistical Aspects in Molecular Biology, 2-day workshop,
Cambridge, UK

2014-2016  Machine Learning in Computational Biology, 1-day workshop, NIPS, US

2012-2014  Personalized medicine, 1-day conference session, Pacific Symposium on
Biocomputing, Hawaii, US

Supervision of Researchers in Early Career Phases

We take pride in mentoring the next generation of scientists. Postdocs and PhD students who
depart from my laboratory regularly secure independent PI positions in renown institutions.
Since the start of my group in 2012, | have been supervising over 25 postdocs and over 25 PhD
students. Additionally, supervision for a group leader, several staff members and numerous
internships has been provided.

Scientific Results

Category A
@corresponding author, #equal contribution, group members in bold. Selected 10 papers.

1. Clarke, B. @ # Holtkamp, E.*, Oztiirk, H., Miick, M., Wahlberg, M., Meyer, K., Munzlinger, F.,
Brechtmann, F., Holzlwimmer, F. R., Lindner, J., Chen, Z., Gagneur, J. @, & Stegle, O@.
Integration of variant annotations using deep set networks boosts rare variant association
testing (2024). In press

2. Marconato, L., Palla, G.#, Yamauchi, K. A ¥, Virshup, |., Heidari, E., Treis, T., Toth, M.,
Shrestha, R. B., Vohringer, H., Huber, W., Gerstung, M., Moore, J.€, Theis, F. J.2, & Stegle,
0.@ SpatialData: an open and universal data framework for spatial omics. Nature Methods
(2024). https://doi.org/10.1038/s41592-024-02212-x

3. Kleshchevnikov, V., Shmatko, A., Dann, E., Aivazidis, A., King, H. W, Li, T., ..., Stegle, 0.2,
Bayraktar, O. A.@. Cell2location maps fine-grained cell types in spatial transcriptomics (2022),
Nature biotechnology, 40(5), 661-671. https://doi.org/10.1038/s41587-021-01139-4

4. Velten, B.2, Braunger, J.M., Argelaguet, R., Arnol, D., Wirbel, J., Bredikhin, D., Zeller, G.,
Stegle, 0.@ |dentifying temporal and spatial patterns of variation from multimodal data using
MEFISTO (2022). Nature methods, pp.1-8. https://doi.org/10.1038/s41592-021-01343-9

5. Jerber, J.#, Seaton, D.D.#, Cuomo, A.S.#, Kumasaka, N., ...(9 additional authors) ..., Marioni,
J.C.@ Merkle, F.T.@, Gaffney, DJ.@, Stegle, 0.2 Population-scale single-cell RNA-seq
profiling across dopaminergic neuron differentiation (2021). Nature Genetics, 53(3), 304-312.
https://doi.org/10.1038/s41588-021-00801-6

6. Bonder, M.J.#, Craig, S.#, Gloudemans, M.J., Frésard, L., Jakubosky, D., D'Antonio, Xin Li, X.,
...(12 additional authors)..., Montgomery, S.B.@, Stegle, 0.2 Identification of rare and common
regulatory variants in pluripotent cells using population-scale transcriptomics (2021), Nature
Genetics, 53.3: 313-321. https://doi.org/10.1038/s41588-021-00800-7

7. Moore, R Casale, F.P.# Bonder, M.J., Horta, D., Franke, L., Barrosso, 1.€, Stegle, 0.2. A
linear mixed-model approach to study multivariate gene—environment interactions (2019).




https://doi.org/10.1038/s41592-024-02212-x

https://doi.org/10.1038/s41587-021-01139-4

https://doi.org/10.1038/s41592-021-01343-9

https://doi.org/10.1038/s41588-021-00801-6

https://doi.org/10.1038/s41588-021-00800-7



10.

Nature Genetics, 51, 180—-186. https://doi.org/10.1038/s41588-018-0271-0

Argelaguet, R.#, Velten, B.# ...(4 additional authors)..., Buettner, F.@, Huber, W.@, Stegle,
0.@ Multi-Omics factor analysis - a framework for unsupervised integration of multi-omic data
sets (2018). Molecular Systems Biology, 14 (6), e8124. https://doi.org/10.15252/msb.20178124
Kilpinen, H.”, Goncalves, A *...(35 additional authors)..., Watt, F.€, Durbin, R.2, Stegle, 0.2,
Gaffney, D.J.€ Common genetic variation drives molecular heterogeneity in human iPSCs
(2017). Nature, 546, 370-375. https://doi.org/10.1038/nature22403

Buettner, F.# Natarajan, K.N.# Casale, F.P., ... (4 additional authors) ..., Marioni, J.C.@,
Stegle, 0.2 Computational analysis of cell-to-cell heterogeneity in single-cell RNA-sequencing
data reveals hidden subpopulations of cells (2015). Nature Biotechnology, 33(2), 155-160.
https://doi.org/10.1038/nbt.3102

Category B

10.

Preprints

Aivazidis, A., Memi, F., Kleshchevnikov, V., Clarke, B., Stegle, O., & Bayraktar, O. A. (2023).
Model-based inference of RNA velocity modules improves cell fate prediction. bioRxiv.
https://doi.org/10.1101/2023.08.03.551650

Clarke, B., Holtkamp, E., Oztiirk, H., Miick, M., Wahlberg, M., Meyer, K., Munzlinger, F.,
Brechtmann, F., Holzlwimmer, F. R., Gagneur, J., & Stegle, O. (2023). Integration of variant
annotations using deep set networks boosts rare variant association genetics. bioRxiv.
https://doi.org/10.1101/2023.07.12.548506

Kats, I., Schreiber, H. S., Simovic, M., Sant, P., Mallm, J.-P., Li, A., Velmurugan, P., Well, S.,
Devens, F., Sill, M., Jugold, M., Moustafa, M., Abdollahi, A., Winkler, F., Korshunov, A., Pfister,
S. M., Stegle, O., & Ernst, A. (2023). Spatial and temporal transcriptomics of
SHH-medulloblastoma with chromothripsis identifies multiple genetic clones that resist to
treatment and lead to relapse. bioRxiv. https://doi.org/10.1101/2023.03.03.530989

Lazareva, O., Mallm, J.-P., Simovic-Lorenz, M., Philippos, G., Sant, P., Parekh, U., Hammann,
L., Li, A, Yildiz, U., Marttinen, M., Zaugg, J., Noh, K. M., Stegle, O., & Ernst, A. (2023).
HIPSD&R-seq enables scalable genomic copy number and transcriptome profiling. bioRxiv.
https://doi.org/10.1101/2023.10.09.561487

Software

Cuomo, A. S. E., Heinen, T., Vagiaki, D., Horta, D., Marioni, J. C., & Stegle, O. (2022).
CellRegMap: a statistical framework for mapping context-specific regulatory variants using
scRNA-seq (2022). GitHub & pip. https://github.com/limix/CellRegMap

Heinen, T., Secchia, S., Reddington, J. P., Zhao, B., Furlong, E. E. M., & Stegle, O. (2022).
scDALI: modeling allelic heterogeneity in single cells reveals context-specific genetic regulation
(2022). GitHub & pip. https://github.com/PMBio/scdali

Clarke, B., Holtkamp, E., Oztiirk, H., Miick, M., Wahlberg, M., Meyer, K., Munzlinger, F.,
Brechtmann, F., Hélzlwimmer, F. R., Gagneur, J., & Stegle, O. GitHub & pip. DeepRvat:
Integration of variant annotations using deep set networks boosts rare variant association
genetics (2023). https://github.com/PMBio/deeprvat

Velten, B., Braunger, J. M., Argelaguet, R., Arnol, D., Wirbel, J., Bredikhin, D., Zeller, G., &
Stegle, O. Github, pip & BioConductor. MOFAZ2: Identifying temporal and spatial patterns of
variation from multimodal data using MEFISTO (2022). https://github.com/bioFAM/MOFA2
Marconato, L., Palla, G., Yamauchi, K. A., Virshup, |., Heidari, E., Treis, T., Toth, M.,
Shrestha, R. B., Véhringer, H., Huber, W., Gerstung, M., Moore, J., Theis, F. J., & Stegle,O.
GitHub & pip. SpatialData: an open and universal data framework for spatial omics (2024).
https://github.com/scverse/spatialdata

Bredikhin, D., Kats, I., Stegle, O. MUON: multimodal omics analysis framework (2022).
GitHub & pip. https://github.com/scverse/muon.




https://doi.org/10.1038/s41588-018-0271-0

https://doi.org/10.15252/msb.20178124

https://doi.org/10.1038/nature22403

https://doi.org/10.1038/nbt.3102

https://doi.org/10.1101/2023.08.03.551650

https://doi.org/10.1101/2023.07.12.548506

https://doi.org/10.1101/2023.03.03.530989

https://doi.org/10.1101/2023.10.09.561487

https://github.com/limix/CellRegMap



Academic Distinctions

EMBO member (elected 2023)

Highly Cited Scientist, Web of Science (2019-2023, Cross-Field category)

Fellow, European Laboratory for Learning and Intelligent Systems (since 2020)

ERC investigator (2019-2025, ERC synergy)

Recipient of Volkswagen postdoc, Marie Curie FP7 & Intra European fellowships (2011-2013)
Recipient of the Cambridge Gates Trust PhD fellowship (2005-2009)

Fellow of the German National Academic foundation (2002-2007)

Other Information

Reviewer for 20+ Journals/conferences, including Cell, Nature, Nature Genetics, Science,
Genome Research, PLOS Genetics, PLOS Computational Biology, Oxford Bioinformatics,
Journal of Machine Learning Research, Advances in Neural Information Processing Systems,
International Conference on Machine Learning, etc.

Publons reviewer profile: http://publons.com/author/270177/oliver-stegle

Editorial roles for journal & conferences: Editorial Board, Genome Research (since 2020),
Associate editor Oxford Bioinformatics (2015-2019); Reviewing editor Elife (2019-2020),
Advances in Neural Information Processing Systems (area chair: 2014, 2017, 2019, 2020),
Intelligent Systems in Molecular Biology (track chair: 2018), International Conference on
Artificial Intelligence and Statistics (area chair: 2012), Uncertainty in Artificial Intelligence (area
chair: 2020).

Grant reviewing: Mail reviewer for ERC (starting-advance, synergy), reviewer for WT, MRC,
BBSRC, BMBF, DFG, NSF, ETH, NIH, etc.

Data protection and consent to the processing of optional data
If you provide voluntary information (marked as optional) in this CV, your consent is required.
Please confirm your consent by checking the box below.

[ X ] 1 expressly consent to the processing of the voluntary (optional) information, including
“special categories of personal data” in connection with the DFG’s review and decision-making
process regarding my proposal. This also includes forwarding my data to the external reviewers,
committee members and, where applicable, foreign partner organisations who are involved in the
decision-making process. To the extent that these recipients are located in a third country (outside the
European Economic Area), | additionally consent to them being granted access to my data for the
above-mentioned purposes, even though a level of data protection comparable to EU law may not be
guaranteed. For this reason, compliance with the data protection principles of EU law is not guaranteed in
such cases. In this respect, there may be a violation of my fundamental rights and freedoms and resulting
damages. This may make it more difficult for me to assert my rights under the General Data Protection
Regulation (e.g. information, rectification, erasure, compensation) and, if necessary, to enforce these
rights with the help of authorities or in court.

| may revoke my consent in whole or in part at any time — with effect for the future, freely and without
giving reasons — vis-a-vis the DFG (postmaster@dfg.de). The lawfulness of the processing carried out up
to that point remains unaffected. Insofar as | transmit “special categories of personal data” relating to third
parties, | confirm that the necessary legitimation under data protection law exists (e.g. based on consent).

| have taken note of the DFG’s Data Protection Notice relating to research funding, which | can access at
www.dfg.de/privacy policy and | will forward it to such persons whose data the DFG processes as a
result of being mentioned in this CV.




http://publons.com/author/270177/oliver-stegle

mailto:postmaster@dfg.de
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Title Univ.-Prof. Dr.rer.nat.
First name Dieter
Name Beule

Current position

W2 Professor for Translational Bioinformatics, Head of Core
Unit Bioinformatics (CUBI) and High-Performance Compute
Unit (BIH-HPC)

country

Current institution(s)/site(s), | Berlin Institute of Health (BIH) at Charité —

Universitatsmedizin Berlin, Germany

Identifiers/ORCID

0000-0002-3284-0632

Qualifications and Career

Stages

Periods and Details

Degree programme

1986-1994, Physics&Mathematics, University of Freiburg
University, (Germany) Sussex University (UK) and Technical
University Berlin (Germany), Degree Dipl. Phys.

academic/professional
career

Doctorate 2004, Dr. rer. nat., Theoretical Physics, Humboldt-Universitat zu
Berlin, Berlin, Germany, advisor of Prof. Dr. Werner Ebeling.
Stages of Since 08/2021: Professor for Translational Bioinformatics, Berlin

Institute of Health (BIH) at Charité — Universitatsmedizin Berlin,
Germany

Since 03/2015: Head of Core Unit Bioinformatics — CUBI, Berlin
Institute of Health (BIH) at Charité — Universitatsmedizin Berlin &
Max Delbriick Center for Molecular Medicine in the Helmholtz
Association (MDC), Germany

2007 — 2014: CTO at MicroDiscovery GmbH, Berlin, Germany,
bioinformatics service and in-vitro diagnostics software

2006 — 2013: CEO & Founder of Strix Diagnostics GmbH, Berlin,
Germany, medical imaging devices

2001 — 2007: Head of Software Development at MicroDiscovery
GmbH, Berlin, Germany

2000: Co-Founder of MicroDiscovery GmbH, Berlin, Germany

1998 — 2000: Bioinformatician, Institute for Theoretical Biology,
Humboldt University, Berlin
1995 — 1997: Research Associate in projects at the Institute for

Statistical Physics & Institute for Theoretical Biology, Humboldt
University, Berlin

Activities in the Research System
2022- Member: “Infrastructure & “Bioinformatics”, German Genome Initiative
(genomDE) (Federal Ministry of Health, BMG), Germany

Deutsche Forschungsgemeinschaft
Kennedyallee 40 - 53175 Bonn - postal address: 53170 Bonn

phone: + 49 228 885-1 - fax: + 49 228 885-2777 - postmaster@dfg.de - www.dfg.de
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2016-2023  Annual European Bioinformatics Core Community (AEBC2), workshop co-

organizer.
2016-2022  Scientific Advisory Boards: German Cancer Consortium, DKTK Master Program
2016 European Bioinformatics Core Unit Network, Co-Founder

2013-2016 Member: “Normierung Mobile Diagnostiksysteme” (German Society for
Biomedical Engineering, DGBMT & All Electric Society, DKE/VDE), Germany
2007-2014  Member: Working Group “in vitro Diagnostics” (BioDeutschland e.V.), Germany

Scientific Results

Category A

1. Hramyka D, Sczakiel HL, Zhao MX, Stolpe O, Nieminen M, Adam R, Danyel M, Einicke L,
Hagerling R, Knaus A, Mundlos S, Schwartzmann S, Seelow D, Ehmke N, Mensah MA,
Boschann F, Beule D#, Holtgrewe M#. REEV: review, evaluate and explain variants. Nucleic
Acids Res. 2024 Jul 5;52(W1):W148-W158. doi: 10.1093/nar/gkae366. PMID: 38769069;
PMCID: PMC11223839. Co-lead, Methods and software for clinical variant evaluation,
published FAIR4RS.

2. Benary M, Wang XD, Schmidt M, Soll D, Hilfenhaus G, Nassir M, Sigler C, Knédler M,
Keller U, Beule D, Keilholz U, Leser U, Rieke DT. Leveraging Large Language Models for
Decision Support in Personalized Oncology. JAMA Netw Open. 2023 Nov 1;6(11):e2343689.
doi: 10.1001/jamanetworkopen.2023.43689. PMID: 37976064; PMCID: PMC10656647. #senior
author, guided quantitative investigation of application and limitations of LLM in precision
oncology, open access

3. Nieminen M, Stolpe O, Kuhring M, Weiner J, Pett P, Beule D#, Holtgrewe M#. SODAR:
enabling, modeling, and managing multi-omics integration studies. Gigascience 2023; Volume
12, 2023, giad052, doi: 10.1101/2022.08.19.504516. (open access) #joint senior authors. Co-
lead. Methods and software for data management and data access in complex, high volume,
interdisciplinary multi-omics studies, published FAIR4RS.

4. Honzke K, Obermayer B, Mache C, (...), Beule D, (...), Wolff T, Hippenstiel S, Hocke AC.
Human lungs show limited permissiveness for SARS-CoV-2 due to scarce ACE2 levels but
virus-induced expansion of inflammatory macrophages. Eur Respir J. 2022; 60(6):2102725.
doi: 10.1183/13993003.02725-2021. (open access) Lead an in-depth single-cell data analysis
for a large disease focused study, contributed to data integration.

5. GloaguenY, Kirwan JA, Beule D. Deep Learning-Assisted Peak Curation for Large-Scale
LC-MS Metabolomics. Anal Chem. 2022; 94(12):4930-4937. doi:
10.1021/acs.analchem.1¢c02220. (open access) Lead Pl. Machine learning based methods to
enable reproducible analysis large scale liquid chromatography-mass spectrometry studies,
published FAIR4RS.

6. Georg P, Astaburuaga-Garcia R, Bonaguro L, (...), Beule D, (...), Sander LE, Blithgen N,
Sawitzki B, PA-COVID-19 Study Group. Complement activation induces excessive T cell
cytotoxicity in severe COVID-19. Cell. 2022; 185(3):493-512.e25. doi:
10.1016/j.cell.2021.12.040. (open access) Contributed to complex interdisciplinary single-cell
analysis in a large disease focused study led by Birgit Sawitzki.

7. Messerschmidt C, Obermayer B, Klinghammer K, (...), Keilholz U, Beule D*, Rieke DT*.
Distinct immune evasion in APOBEC-enriched, HPV-negative HNSCC. Int J Cancer. 2020;
147(8):2293-2302. doi: 10.1002/ijc.33123. (open access) #joint senior authors. Co-lead.
Interdisciplinary, multi-center, multi-study transcriptomics analysis revealing potentially
treatment relevant disease subtype.

8. Holtgrewe M, Stolpe O, Nieminen M, (...), Scholl U, Ehmke N, Beule D. VarFish:
comprehensive DNA variant analysis for diagnostics and research. Nucleic Acids Res. 2020;
48(W1):W162-W169. doi: 10.1093/nar/gkaa241. (open access) Lead PI. Quality control,
filtering, prioritization, analysis, and annotation of DNA variant data with a focus on rare disease
genetics, published FAIR4RS.
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9. Obermayer B, Holtgrewe M, Nieminen M, Messerschmidt C, Beule D. SCelVis: exploratory
single cell data analysis on the desktop and in the cloud. PeerdJ. 2020; 8:e8607. doi:
10.7717/peerj.8607. (open access) Lead PIl. Methods to enable efficient, interdisciplinary yet
data privacy compliant single cell data analysis, published FAIR4RS.

10. Koche RP, Rodriguez-Fos E, Helmsauer K, (...), Beule D, (...), Torrents D, Schulte JH,
Henssen AG. Extrachromosomal circular DNA drives oncogenic genome remodeling in
neuroblastoma. Nat Genet. 2020; 52(1):29-34. doi: 10.1038/s41588-019-0547-z.
Extrachromosomal circular DNAs represent a multihit mutagenic process, with important
functional and clinical implications for the origins of genomic remodeling in cancer. My lab
contributed data management as well as essential whole genome processing and QC.

Category B

Patents and patent applications:

1. Portable reader module, portable reader, and method for quantitative analysis of an assay.
(EP2921846A3 / US20140286550A1), Inventors: Beule D, Schuchhardt J, Malik A. 2015.

2. Quantitative Messung von Molekilmengen in komplexen Gemischen. (WO2001090407A1),
Inventors: Schuchhardt J, Beule D, Eickhoff H, Herzel H. 2000.

Computational tools:

1. VarFish: VarFish is a user-friendly web application for the quality control, filtering,
prioritization, analysis, and user-based annotation of DNA variant data with a focus on rare
disease genetics. https://github.com/bihealth/varfish-server

2. SODAR: SODAR provides FAIR data management for Omics studies, a web interface for
biomedical scientists, command line interface and API for bioinformaticians.
https://github.com/bihealth/sodar-server

3. ScelViz: To facilitate analysis and interpretation of single-cell data by users without
bioinformatics expertise, we present SCelVis, a flexible, interactive and user-friendly app for
web-based visualization of pre-processed single-cell data.
https://github.com/bihealth/scelvis

4. MeTaQuaC: Targeted quantitative mass spectrometry metabolite profiling is the workhorse
of metabolomics research. Robust and reproducible data are essential for confidence in
analytical results and are particularly important with large-scale studies.
https://github.com/bihealth/metaquac

5. NeatMS: Available automated methods for peak detection in untargeted metabolomics
suffer from poor precision. We present NeatMS which uses machine learning to replace
peak curation by human experts. We show how to integrate our open source module into
different LC-MS analysis workflows and quantify its performance. NeatMS is designed to be
suitable for large scale studies and improves the robustness of the final peak list.
https://github.com/bihealth/NeatMS

6. DigestiFlow: Digestiflow is a software-package for the web-based management of lllumina
flow cells. https://github.com/bihealth/digestiflow-server

7. WIPP: Workflow for improved Peak Picking (WiPP) introduces a novel approach to
automatic peak picking in GC-MS data in order to optimize the accuracy and quality of the
process by combining the strengths of multiple existing or new peak picking algorithms.
https://github.com/bihealth/WiPP
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https://github.com/bihealth/NeatMS
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https://github.com/bihealth/WiPP
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Qualifications and Career

Stages Periods and Details
Degree programme October 2005 — August 2011, Technical Biology - D
University of Stuttgart, Germany
April 2009 — September 2009, thesis work
(Studienarbeit), Massachusetts Institute of
Technology, MA, USA, Supervisor: Prof. Dr. (
Kaiser
August 2010 — June 2011, thesis work (Diplom),
Massachusetts Institute of Technology, MA, USA,
Supervisor: Prof. Dr. Chris Kaiser
Doctorate May 2013 — July 2017, Supervisors: Prof. Dr.
Roland Eils and Prof. Dr. Benedikt Brors, Title:
Quality Assessment and Analysis of Whole
Genome Sequencing Data in Cancer and its
Application to Describe the Genomic Landscape of
Medulloblastoma, Heidelberg University, Germany
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career Management Core Facility, German Cancer Researg
Center (DKFZ), Heidelberg, Germany
January 2017 — January 2018 PostDoc / Group
leader for bioinformatics, Pathology, University
Hospital Heidelberg, Heidelberg, Germany

Scientific Results
Category A

1. SizeMatters: Dissecting Key Parameters for Panel-Based Tumor Mutational Burden (TMB)
Analysis. Buchhalter |, Rempel E, Endris V, Allgauer M, Neumann O, Volckmar AL, Kirchner M,
Leichsenring J, Lier A, von Winterfeld M, Penzel R, Christopoulos P, Thomas M, Fréhling S,
Schirmacher P, Budczies J, Stenzinger A. Int J Cancer. 2018 Sep 21. doi: 10.1002/ijc.31878.





2. The whole-genome landscape of medulloblastoma subtypes. Paul A. Northcott*, Ivo

Buchhalter*, A. Sorana Morrissy*, Volker Hovestadt, Joachim Weischenfeldt, Tobias
Ehrenberger, Susanne Grobner, Maia Segura-Wang, Thomas Zichner, Vasilisa A. Rudneva,
Hans-Jorg Warnatz, Nikos Sidiropoulos, Aaron H. Phillips, Steven Schumacher, Kortine
Kleinheinz, Sebastian M. Waszak, Serap Erkek, David T. W. Jones, Barbara C. Worst, Marcel
Kool, Marc Zapatka, Natalie Jager, Lukas Chavez, [...], Olaf Witt, Till Milde, Andreas Von
Deimling, David Capper, Andrey Korshunov, Marie-Laure Yaspo, Richard Kriwacki, Amar Gajjar,
Jinghui Zhang, Rameen Beroukhim, Ernest Fraenkel, Jan O., Korbel, Benedikt Brors, Matthias
Schlesner, Roland Eils, Marco A. Marra, Stefan M. Pfister, Michael D. Taylor & Peter
Lichter.Nature. doi:10.1038/nature22973

. A comprehensive assessment of somatic mutation detection in cancer using whole-genome
sequencing. Tyler S. Alioto*, Ivo Buchhalter*, Sophia Derdak, Barbara Hutter, Matthew D.
Eldridge, Eivind Hovig, Lawrence E. Heisler, Timothy A. Beck, Jared T. Simpson, Laurie Tonon,
Anne-Sophie Sertier, Ann-Marie Patch, Natalie Jager, [...], David Torrents, Liu Xi, David A.
Wheeler, Carlos Lopez-Otin, Elias Campo, Peter J. Campbell, Paul C. Boutros, Xose S. Puente,
Daniela S. Gerhard, Stefan M. Pfister, John D. McPherson, Thomas J. Hudson, Matthias
Schlesner, Peter Lichter, Roland Eils, David T. W. Jones & Ivo G. Gut. Nature Communications
6, (9th December 2015) Article number: 10001 doi:10.1038/ncomms10001.

Germline Elongator mutations in Sonic Hedgehog medulloblastoma. Waszak SM, Robinson GW,
Gudenas BL, Smith KS, Forget A, Kojic M, Garcia-Lopez J, Hadley J, Hamilton KV, Indersie E,
Buchhalter |, Kerssemakers J, Jager N, Sharma T, Rausch T, Kool M, Sturm D, Jones DTW,
Vasilyeva A, Tatevossian RG, Neale G, Lombard B, Loew D, Nakitandwe J, Rusch M, Bowers
DC, Bendel A, Partap S, Chintagumpala M, Crawford J, Gottardo NG, Smith A, Dufour C,
Rutkowski S, Eggen T, Wesenberg F, Kjaerheim K, Feychting M, Lannering B, Schiiz J, Johansen
C, Andersen TV, Rddsli M, Kuehni CE, Grotzer M, Remke M, Puget S, Pajtler KW, Milde T, Witt
O, et al. Nature. Nature Publishing Group; 2020 Apr;580(7803):396—401.

. The molecular landscape of ETMR at diagnosis and relapse. Lambo S, Grébner SN, Rausch T,

Waszak SM, Schmidt C, Gorthi A, Romero JC, Mauermann M, Brabetz S, Krausert S, Buchhalter
I, Koster J, Zwijnenburg DA, Sill M, Hibner J-M, Mack N, Schwalm B, Ryzhova M, Hovestadt V,
Papillon-Cavanagh S, Chan JA, Landgraf P, Ho B, Milde T, Witt O, Ecker J, Sahm F, Sumerauer
D, Ellison DW, Orr BA, Darabi A, Haberler C, Figarella-Branger D, Wesseling P, Schittenhelm J,
Remke M, Taylor MD, Gil-da-Costa MJ, tastowska M, Grajkowska W, Hasselblatt M, Hauser P,
Pietsch T, Uro-Coste E, Bourdeaut F, Masliah-Planchon J, Rigau V, Alexandrescu S, Wolf S, Li
X-N, et al. Nature. Nature Publishing Group; 2019 Dec;576(7786):274—-80. PMCID: PMC6908757
Measurement of tumor mutational burden (TMB) in routine molecular diagnostics: in silico and
real-life analysis of three larger gene panels. Endris V, Buchhalter I, Allgaduer M, Rempel E, Lier
A, Volckmar A-L, Kirchner M, Winterfeld von M, Leichsenring J, Neumann O, Penzel R, Weichert
W, Glimm H, Fréhling S, Winter H, Herth F, Thomas M, Schirmacher P, Budczies J, Stenzinger
A. Int. J. Cancer. 2019 May 1;144(9):2303-12.

Risk-adapted therapy for young children with medulloblastoma (SJYCO7): therapeutic and
molecular outcomes from a multicentre, phase 2 trial. Robinson GW, Rudneva VA, Buchhalter
I, Billups CA, Waszak SM, Smith KS, Bowers DC, Bendel A, Fisher PG, Partap S, Crawford JR,
Hassall T, Indelicato DJ, Boop F, Klimo P, Sabin ND, Patay Z, Merchant TE, Stewart CF, Orr BA,
Korbel JO, Jones DTW, Sharma T, Lichter P, Kool M, Korshunov A, Pfister SM, Gilbertson RJ,
Sanders RP, Onar-Thomas A, Ellison DW, Gajjar A, Northcott PA. Lancet Oncol. 2018
Jun;19(6):768-784. doi: 10.1016/S1470-2045(18)30204-3. Epub 2018 May 16.

Spectrum and prevalence of genetic predisposition in medulloblastoma: a retrospective genetic
study and prospective validation in a clinical trial cohort. Waszak SM, Northcott PA, Buchhalter





10.

I, Robinson GW, Sutter C, Groebner S, Grund KB, Brugiéres L, Jones DTW, Pajtler KW, Morrissy
AS, Kool M, Sturm D, Chavez L, Ernst A, Brabetz S, Hain M, Zichner T, Segura-Wang M,
Weischenfeldt J, Rausch T, Mardin BR, Zhou X, Baciu C, Lawerenz C, Chan JA, Varlet P,
Guerrini-Rousseau L, [..], Milde T, Kratz CP, Samuel D, Zhang J, Solomon DA, Marra M, Eils R,
Bartram CR, von Hoff K, Rutkowski S, Ramaswamy V, Gilbertson RJ, Korshunov A, Taylor MD,
Lichter P, Malkin D, Gaijjar A, Korbel JO, Pfister SM. Lancet Oncol. 2018 Jun;19(6):785-798. doi:
10.1016/S1470-2045(18)30242-0. Epub 2018 May 9.

The landscape of genomic alterations across childhood cancers. Grobner SN, Worst BC,
Weischenfeldt J, Buchhalter I, Kleinheinz K, Rudneva VA, Johann PD, Balasubramanian GP,
Segura-Wang M, Brabetz S, Bender S, Hutter B, Sturm D, Pfaff E, Hibschmann D, Zipprich G,
Heinold M, Eils J, Lawerenz C, Erkek S, Lambo S, Waszak S, Blattmann C, Borkhardt A, Kuhlen
M, Eggert A, Fulda S, Gessler M, Wegert J, Kappler R, Baumhoer D, Burdach S, Kirschner-
Schwabe R, Kontny U, Kulozik AE, Lohmann D, Hettmer S, Eckert C, Bielack S, Nathrath M,
Niemeyer C, Richter GH, Schulte J, Siebert R, Westermann F, Molenaar JJ, Vassal G, Witt H;
ICGC PedBrain-Seq Project; ICGC MMML-Seq Project, Burkhardt B, Kratz CP, Witt O, van
Tilburg CM, Kramm CM, Fleischhack G, Dirksen U, Rutkowski S, Frihwald M, von Hoff K, Wolf
S, Klingebiel T, Koscielniak E, Landgraf P, Koster J, Resnick AC, Zhang J, Liu Y, Zhou X,
Waanders AJ, Zwijnenburg DA, Raman P, Brors B, Weber UD, Northcott PA, Pajtler KW, Kool M,
Piro RM, Korbel JO, Schlesner M, Eils R, Jones DTW, Lichter P, Chavez L, Zapatka M, Pfister
SM. Nature. 2018 Mar 15;555(7696):321-327. doi: 10.1038/nature25480. Epub 2018 Feb 28.
Meningiomas induced by low-dose radiation carry structural variants of NF2 and a distinct
mutational signature. Sahm, F., Toprak, U.H., Hibschmann, D., Kleinheinz, K., Buchhalter, I.,
Sill, M., Stichel, D., Schick, M., Bewerunge- Hudler, M., Schrimpf, D.,Zadeh G., Aldape K., Herold-
Mende C., Beck K., Staszewski O., Prinz M., Harosh C.B., Eils R., Sturm D., Jones D.T.W., Pfister
S.M., Paulus W., Ram Z., Schlesner M., Grossman R., von Deimling A. Acta Neuropathol. 500,
415, (2017) doi: 10.1007/s00401-017-1715-9

(* = equal contribution)
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Current position Groupleader

Current institution(s)/site(s), | Technical University Dresden, Center for Molecular and

country Cellular Bioengineering, DRESDEN-concept Genome
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Identifiers/ORCID 0000-0002-2668-8371
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Degree programme Studies of nutritional sciences, University of

Potsdam, Germany (1995 - 2000) Diplom (MSc) in

Nutritional Sciences (2000)

Doctorate 2007, PhD (Dr. rer. nat.) in Molecular Biology, MPI

for Molecular Genetics / FU Berlin, Germany;

supervisor: Hans Lehrach

Stages of academic/professional e Since 2013: Director DRESDEN-concept

career Genome Center, Technical University Dresden
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Facility, Center for Molecular and Cellular
Bioengineering, Technical University Dresden
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Lehrach, Max Planck Institute for Molecular
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Scientific Results
Category A

1. Cudak, N., Lépez-Delgado, A. C., Rost, F., Kurth, T., Lesche, M., Reinhardt, S., Dahl, A.,
Rulands, S., & Knopf, F. (2024). Compartmentalization and synergy of osteoblasts drive
bone formation in the regenerating fin. IScience, 27(2).
https://doi.org/10.1016/J.1SCI.2024.108841

2. lbneeva, L., Singh, S. P., Sinha, A., Eski, S. E., Wehner, R., Rupp, L., Kovtun, I., Pérez-
Valencia, J. A., Gerbaulet, A., Reinhardt, S., Wobus, M., von Bonin, M., Sancho, J., Lund,
F., Dahl, A., Schmitz, M., Bornhauser, M., Chavakis, T., Wielockx, B., & Grinenko, T.
(2024). CD38 promotes hematopoietic stem cell dormancy. PLoS Biology, 22(2).
https://doi.org/10.1371/JOURNAL.PBI0.3002517
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https://doi.org/10.1371/JOURNAL.PBIO.3002517
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10.

Celotto, L., Rost, F., Machate, A., Blasche, J., Dahl, A., Weber, A., Hans, S., & Brand, M.
(2023). Single-cell RNA sequencing unravels the transcriptional network underlying
zebrafish retina regeneration. ELife, 12. https://doi.org/10.7554/ELIFE.86507

Willenborg, S., Roscito, J. G., Gerbaulet, A., Roers, A., Dahl, A., Eming, S. A., &
Reinhardt, S. (2022). Isolation of macrophages from mouse skin wounds for single-cell
RNA sequencing. STAR Protocols, 3(2), 101337.
https://doi.org/10.1016/j.xpro.2022.10133

Morcos, M. N. F., Li, C., Munz, C. M., Greco, A., Dressel, N., Reinhardt, S., Sameith, K.,
Dahl, A., Becker, N. B., Roers, A., Hofer, T., & Gerbaulet, A. (2022). Fate mapping of
hematopoietic stem cells reveals two pathways of native thrombopoiesis. Nature
Communications, 13(1). https://doi.org/10.1038/s41467-022-31914-z

Kraus, G., Weigelt, M., Reinhardt, S., Petzold, A., Dahl, A., & Bonifacio, E. (2022).
Reproducibility of 10x Genomics single cell RNA sequencing method in the immune cell
environment. Journal of Immunological Methods, 502, 113227.
https://doi.org/10.1016/j.jim.2022.113227

Wigger, L., Barovic, M., Brunner, A. D., Marzetta, F., Schéniger, E., Mehl, F., Kipke, N.,
Friedland, D., Burdet, F., Kessler, C., Lesche, M., Thorens, B., Bonifacio, E., Legido-
Quigley, C., Barbier Saint Hilaire, P., Delerive, P., Dahl, A., Klose, C., Gerl, M. J., ...
Solimena, M. (2021). Multi-omics profiling of living human pancreatic islet donors reveals
heterogeneous beta cell trajectories towards type 2 diabetes. Nature Metabolism, 3(7),
1017-1031. DOI: https://doi.org/10.1038/s42255-021-00420-9

Kalafati, L., Kourtzelis, I., Schulte-Schrepping, J., Li, X., Hatzioannou, A., Grinenko, T.,
Hagag, E., Sinha, A., Has, C., Dietz, S., de Jesus Domingues, A. M., Nati, M., Sormendi,
S., Neuwirth, A., Chatzigeorgiou, A., Ziogas, A., Lesche, M., Dahl, A., Henry, I, ...
Chavakis, T. (2020). Innate Immune Training of Granulopoiesis Promotes Anti-tumor
Activity. Cell, 183(3), 771-785.e12. https://doi.org/10.1016/j.cell.2020.09.058

The axolotl genome and the evolution of key tissue formation regulators. Nowoshilow S,
Schloissnig S, Fei JF, Dahl A, Pang AWC, Pippel M, Winkler S, Hastie AR, Young G,
Roscito JG, Falcon F, Knapp D, Powell S, Cruz A, Cao H, Habermann B, Hiller M, Tanaka
EM, Myers EW Nature, 2018-02-01, vol 554, iss 7690, pp 50-55 8 DOI: https://doi.org/
10.1038/nature25458

Human-specific gene ARHGAP11B promotes basal progenitor amplification and
neocortex expansion. Florio M, Albert M, Taverna E, Namba T, Brandl H, Lewitus E,
Haffner C, Sykes A, Wong FK, Peters J, Guhr E, Klemroth S, Prifer K, Kelso J, Naumann
R, Nusslein I, Dahl A, Lachmann R, Paabo S, Huttner WB Science, 2015-03-27, vol 347,
iss 6229, pp 1465-70 8 https://doi.org/10.1126/science.aaa1975
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Doctorate

05/2004

PhD in Applied Mathematics, Supervisors: Christian Saguez
(Ecole Centrale Paris) and Georg Casari (Cellzome, GmbH)
Algorithms for the decomposition of biomolecular networks,
Ecole Centrale Paris, France

06/2000

Master of Science in Applied Mathematics, Supervisor:
Marie Cottrell, Machine Learning and Signal Processing,
Ecole Normale Supérieure de Cachan, France

06/2000

Master of Science, Supervisor: Christian Saguez,
Engineering Degree, Ecole Centrale Paris, France
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career

2020 - present
Full Professor for Computational Molecular
Medicine, School of Computation, Information and
Technology, Technical University of Munich,
Germany
Secondary affiliation at the TUM School of Medicine
and Health
Group leader, Computational Health Center,
Helmholtz Center Munich, Germany

2016 - 2020
Assistant Professor (Tenure track) for Computational
Biology, School of Computation, Information and
Technology, Technical University of Munich,
Germany

2012 - 2015
Group leader for Computational Genomics,
Department of Biochemistry, Gene Center, Ludwigs-
Maximilian-University Munich, Germany

2008 - 2012
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Staff scientist, Genome Biology Unit at Lars
Steinmetz laboratory (functional genomics),
European Molecular Biology Laboratory, Heidelberg,
Germany

2005 - 2007
Staff scientist, High-throughput functional genomics
center, European Molecular Biology Laboratory,
Heidelberg, Germany

2002 - 2005
Research scientist, PhD Student (until May 2004),
Cellzome AG, Heidelberg, Germany

2001 - 2002
PhD Student, Lion Bioscience, Heidelberg, Germany

Activities in the Research System

Period

Details

2024 - present

Scientific Advisory Board chair for the VIB.Al (Center for Al
and Computational Biology of Leuven University)

2022 - present

Coordinator of the RNA-seq working group,
Solve-RD

2022 - present

Scientific Advisory Board member of the Computational
Oncology Department at Institute Curie-INSERM/Mines
ParisTech

2021 - present

Core member of Munich Data Science Institute, Technical
University of Munich

2021 - present

Steering committee member of the German Human
Genome-Phenome Archive (GHGA), Lead coordinator of
the GHGA workflow workstream, Head of the Munich data
hub of GHGA

2021 - present

Scientific Advisory Board of the EC-funded twinning action
OLISSIPO

2021 - present

Pl at German Heart Center (DZHK)

2020 - 2022

Board member of the Deutsche COVID-19 Omics Initiative
(DeCOl)

2019 - 2024

Coordinator of a Research network in Computational Life
Science MERGE (Model Exchange for Regulatory
GEnomics), German Federal Ministry of Education and
Research

2017 - 2020

Coordinator of a network alliance in Systems medicine
Abcd-net (Aberrant transcriptome influencing risk of
common diseases), e:Med, German Federal Ministry of
Education and Research

2014 - 2018

Coordinator of a Junior network in Systems medicine
mitOmics (ldentifying molecular bases of mitochondrial
disorders by personalized omics) e:Med

Supervision of Researchers in Early Career Phases
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Since my lab was established in 2012, | have mentored 5 postdocs (1 alumnus, 4 ongoing), 21
PhD students (7 graduated, 2 graduation pending, 12 ongoing), and tens of master and bachelor
students. | highly value mentoring lab members and enabling them to develop their own career. |
encourage independence, self-management and learning how to mentor younger colleagues.
Alumni of the lab have undertaken academic and industrial roles in computational biology,
including the head of the Bioinformatics lab of the Brazilian National Cancer Institute (Mariana
Boroni), a group leader at the highly selective Al company DeepMind (Ziga Avsec), a team
coordinator at German Human Genome Phenome Archive (Christian Mertes), and scientists in
several companies and research institutes (e.g. DeepMind, Robert-Koch institute, Roche
Diagnostics).

Scientific Results
Category A

1. Brian Clarke*, Eva Holtkamp*, Hakime Oztiirk, Marcel Miick, Magnus Wahlberg, Kayla
Meyer, Felix Munzlinger, Felix Brechtmann, Florian R. Hélzlwimmer, Julien Gagneur,
Oliver Stegle. Integration of variant annotations using deep set networks boosts rare
variant association genetics. Nature Genetics (in press).

2. Alexander Karollus*, Johannes Hingerl*, Dennis Gankin*, Martin Grosshauser, Kristian
Klemon, Julien Gagneur. Species-aware DNA language models capture regulatory
elements and their evolution. Genome Biology, 2024, PMID: 38566111,
doi:https://doi.org/10.1186/s13059-024-03221-%, open access.

3. Pedro Tomaz da Silva, Yujie Zhang, Evangelos Theodorakis, Laura D. Martens, Vicente
A. Yépez, Vicent Pelechano, Julien Gagneur. Cellular energy regulates mRNA
translation and degradation in a codon-specific manner. Molecular Systems Biology,
2024, PMID: 38491213, doi: https://doi.org/10.1038/s44320-024-00026-9, open access.

4. Nils Wagner*, Muhammed H. Celik*, Florian R. Holzlwimmer, Christian Mertes, Holger
Prokisch, Vicente A. Yépez, Julien Gagneur. Aberrant splicing prediction across human
tissues. Nature Genetics, 2023, PMID: 37142848, doi: https://doi.org/10.1038/s41588-
023-01373-3.

5. Christian Mertes*, Ines Scheller*, Vicente A. Yépez, Muhammed H. Celik, Yingjigiong
Liang, Laura S. Kremer, Mirjana Gusic, Holger Prokisch, Julien Gagneur. Detection of
aberrant splicing events in RNA-Seq data with FRASER. Nature Communications, 2021,
PMID: 33483494, doi: https://doi.org/10.1038/s41467-020-20573-7, open access.

6. Ziga Avsec, Melanie Weilert, Avanti Shrikumar, Sabrina Krueger, Amr Alexandari, Khyati
Dalal, Robin Fropf, Charles McAnany, Julien Gagneur, Anshul Kundaje, Julia Zeitlinger.
Base-resolution models of transcription factor binding reveal soft motif syntax. Nature
Genetics, 2021, PMID: 33603233, doi: https://doi.org/10.1038/s41588-021-00782-6

7. Ziga Avsec*, Roman Kreuzhuber*, Johnny lIsraeli, Nancy Xu, Jun Cheng, Avanti
Shrikumar, Abhimanyu Banerjee, Daniel S. Kim, Thorsten Beier, Lara Urban, Anshul
Kundaje, Oliver Stegle, Julien Gagneur. The Kipoi repository accelerates community
exchange and reuse of predictive models for genomics, Nature Biotechnology, 2019,
PMID: 31138913, doi: https://doi.org/10.1038/s41587-019-0140-0, open access.

8. Jun Cheng, Thi Yen Duong Nguyen, Kamil J. Cygan, Muhammed Hasan Celik, William G.
Fairbrother, Ziga Avsec, Julien Gagneur. MMSplice: modular modeling improves the
predictions of genetic variant effects on splicing, Genome Biology. 2019, PMID: 3082390,
doi: https://doi.org/10.1186/s13059-019-1653-z, open access.

9. Felix Brechtmann®, Agné Matuseviciutée*, Christian Mertes*, Vicente A. Yépez, Ziga
Avsec, Maximilian Herzog, Daniel Magnus Bader, Holger Prokisch, Julien Gagneur.



https://doi.org/10.1186/s13059-024-03221-x

https://doi.org/10.1038/s44320-024-00026-9

https://doi.org/10.1038/s41588-023-01373-3

https://doi.org/10.1038/s41588-023-01373-3



DFG form 53.200 — 03/23 Page 4 of 5

10.

OUTRIDER: A statistical method for detecting aberrantly expressed genes in RNA
sequencing data, AJHG, 2018, PMID: 30503520, doi:
https://doi.org/10.1016/j.ajhg.2018.10.025, open access.

Laura S Kremer*, Daniel M Bader*, Christian Mertes, Robert Kopaijtich, Garwin Pichler,
Arcangela luso, Tobias B. Haack, Elisabeth Graf, Thomas Schwarzmayr, Caterine Terrile,
Eliska Konafikova, Birgit Repp, Gabi Kastenmuiller, Jerzy Adamski, Peter Lichtner,
Christoph Leonhardt, Benoit Funalot, Alice Donati, Valeria Tiranti, Anne Lombes, Claude
Jardel, Dieter Glaser, Robert W. Taylor, Daniele Ghezzi, Johannes A. Mayr, Agnes Rétig,
Peter Freisinger, Felix Distelmaier, Tim M. Strom, Thomas Meitinger, Julien Gagneur,
and Holger Prokisch. Genetic diagnosis of Mendelian disorders via RNA sequencing,
Nature Communications, 2017. PMID: 28604674, doi:
https://doi.org/10.1038/ncomms 15824, open access.

Category B

Preprints:

1.

Florian R. Hoélzlwimmer, Jonas Lindner, Nils Wagner, Vicente A. Yépez, Francesco Paolo
Casale, Julien Gagneur. Aberrant expression prediction across human tissues. bioRXxiv,
2023, doi: https://doi.org/10.1101/2023.12.04.5694 14, open access.

Xueqi Cao, Sandra Huber, Ata Jadid Ahari, Franziska R. Traube, Marc Seifert, Christopher
C. Oakes, Polina Secheyko, Ines Scheller, Nils Wagner, Vicente A. Yépez, Piers
Blombery, Torsten Haferlach, Matthias Heinig, Leonhard Wachutka, Stephan Hutter,
Julien Gagneur. Aberrant transcriptome analysis of 3,760 hematologic malignancies
reveals LRP1B as hairy cell leukemia variant biomarker. medRxiv, 2023, doi:
https://doi.org/10.1101/2023.08.08.23293420, open access.

Robert Kopaijtich, Dmitrii Smirnov, Sarah L. Stenton, Stefan Loipfinger, Chen Meng, Ines
F. Scheller, Peter Freisinger, Robert Baski, Riccardo Berutti, Jirgen Behr, Martina
Bucher, Felix Distelmaier, Mirjana Gusic, Maja Hempel, Lea Kulterer, Johannes Mayr,
Thomas Meitinger, Christian Mertes, Metodi D. Metodiev, Agnieszka Nadel, Alessia
Nasca, Akira Ohtake, Yasushi Okazaki, Rikke Olsen, Dorota Piekutowska-Abramczuk,
Agnés Rotig, René Santer, Detlev Schindler, Abdelhamid Slama, Christian Staufner, Tim
Strom, Patrick Verloo, Jirgen-Christoph von Kleist-Retzow, Saskia B. Wortmann, Vicente
A. Yépez, Costanza Lamperti, Daniele Ghezzi, Kei Murayama, Christina Ludwig, Julien
Gagneur, Holger Prokisch. Integration of proteomics with genomics and transcriptomics
increases the diagnostic rate of Mendelian disorders. medRxiv, 2021, doi:
https://doi.org/10.1101/2021.03.09.21253187, open access.

Software and protocols:

4.

5.

Vicente A. Yépez, Christian Mertes, Michaela F. Muller, Daniela S. Andrade, Leonhard
Wachutka, Laure Frésard, Mirjana Gusic, Ines Scheller, Patricia F. Goldberg, Holger
Prokisch, Julien Gagneur. Detection of aberrant events in RNA-seq data. Nature
Protocols, 2021, PMID: 33462443, doi: https://doi.org/10.1038/s41467-020-20573-7,
open access.

Model repository Kipoi: https://kipoi.org/




https://www.biorxiv.org/content/10.1101/2023.12.04.569414v1

https://www.medrxiv.org/content/10.1101/2023.08.08.23293420v1

https://www.medrxiv.org/content/10.1101/2021.03.09.21253187v1

https://kipoi.org/
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6. Online webinar on Al for genomics:
Monthly since 2020, ~200 international attendees: https://kipoi.org/seminar/
7. Online book - introduction to data science lecture

with >1,000 students since 8 years: https://gagneurlab.github.io/dataviz/

Data protection and consent to the processing of optional data

If you provide voluntary information (marked as optional) in this CV, your consent is required.
Please confirm your consent by checking the box below.

[ x] 1 expressly consent to the processing of the voluntary (optional) information, including “special
categories of personal data”' in connection with the DFG’s review and decision-making process
regarding my proposal. This also includes forwarding my data to the external reviewers, committee
members and, where applicable, foreign partner organisations who are involved in the decision-making
process. To the extent that these recipients are located in a third country (outside the European Economic
Area), | additionally consent to them being granted access to my data for the above-mentioned purposes,
even though a level of data protection comparable to EU law may not be guaranteed. For this reason,
compliance with the data protection principles of EU law is not guaranteed in such cases. In this respect,
there may be a violation of my fundamental rights and freedoms and resulting damages. This may make it
more difficult for me to assert my rights under the General Data Protection Regulation (e.g. information,
rectification, erasure, compensation) and, if necessary, to enforce these rights with the help of authorities
or in court.

I may revoke my consent in whole or in part at any time — with effect for the future, freely and without giving
reasons — vis-a-vis the DFG (postmaster@dfg.de). The lawfulness of the processing carried out up to that
point remains unaffected. Insofar as | transmit “special categories of personal data” relating to third parties,
| confirm that the necessary legitimation under data protection law exists (e.g. based on consent).

| have taken note of the DFG’s Data Protection Notice relating to research funding, which | can access at
www.dfg.de/privacy policy and | will forward it to such persons whose data the DFG processes as a result
of being mentioned in this CV.

1 Special categories of personal data are those “revealing racial or ethnic origin, political opinions, religious or philosophical beliefs,
or trade union membership, and (...) genetic data, biometric data for the purpose of uniquely identifying a natural person, data
concerning health or data concerning a natural person’s sex life or sexual orientation” (Article 9(1) GDPR).



https://kipoi.org/seminar/

https://gagneurlab.github.io/dataviz/

mailto:postmaster@dfg.de

https://www.dfg.de/privacy_policy
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Personal Data

Title Dr. phil., MBA, Dipl.Ing., M.A.

First name Holm

Name Graessner

Current position Managing director of the Rare Disease Centre, University

Hospital Tubingen

Current institution(s)/site(s), Rare Disease Centre and Institute for Medical Genetics and

country Applied Genomics, Unversity and University Hospital
Tubingen

Identifiers/ ORCID 0000-0001-9803-7183

Stages Periods and Details

Degree programme

e Dipl. Ing., Biomedical Engineering, Electrical
Engineering, Cybernetics, 1988-1993 Technical
University llmenau, Germany

e M.A., German language and literature /
philosophy, University of Rostock, Germany,
1994-1999

Doctorate

2004, Prof. Lethen, History of Science, University
of Rostock, Germany

Stages of academic/professional
career

2010- Managing Director of the Rare Disease
Centre of the University and University Hospital
Tubingen, Germany

2009 - Head, Research Management, Institute for
Medical Genetics and Applied Genomics, University
of Tlbingen, Germany

2003-2009 — Research Manager, Institute for
Medical Genetics and Applied Genomics, University
of TUbingen, Germany

Engagement in the Research System

CREATION OF ASSOCIATION:

2021 Co-Founder, 1 Mutation 1 Medicine Program

OTHER APPOINTMENTS AND ELECTED POSITIONS:
2024-2031 - Co-Lead, Clinical Research Network, European Rare Disease Research Alliance

(ERDERA)

2022- Director, N-of-1 Collaborative. https://www.n1collaborative.org/
2018-2024 - Coordinator, Solve-RD. Solving the unsolved rare diseases. www.solve-rd.eu
2017- Coordinator, European Reference Network for Rare Neurological Diseases www.ern-

rnd.eu

Scientific Results




https://www.n1collaborative.org/

http://www.solve-rd.eu/

http://www.ern-rnd.eu/

http://www.ern-rnd.eu/



Category A

1.

10.

Schmidt, A., Danyel, M., Grundmann, K., ..., Graessner, H., ... Wagner, M. 2024. Next-
generation phenotyping integrated in a national framework for patients with ultrarare
disorders improves genetic diagnostics and yields new molecular findings. Nat Genet.
https://doi.org/10.1038/s41588-024-01836-1

Ellwanger K, Brill JA, de Boer E, Efthymiou S, Elgersma Y, Ilcmat M, Lecoquierre F, Lobato
AG, Morleo M, Ori M, Schaffer AE, Vitobello A, Wells S, Yalcin B, Zhai RG, Sturm M, Zurek
B, Graessner H, Bermejo-Sanchez E, Evangelista T, Hoogerbrugge N, Nigro V, Schile R,
Verloes A, Brunner H, Campeau PM, Lasko P, Riess O. 2024. Model matchmaking via the
Solve-RD Rare Disease Models & Mechanisms Network (RDMM-Europe). Lab Anim (NY).
doi: 10.1038/s41684-024-01395-2.

Baynam G, Hartman AL, Letinturier MCV, Bolz-Johnson M, Carrion P, Grady AC, Dong X,
Dooms M, Dreyer L, Graessner H, Granados A, Groza T, Houwink E, Jamuar SS, Vasquez-
Loarte T, Tumiene B, Wiafe SA, Bjornson-Pennell H, Groft S. 2024. Global health for rare
diseases through primary care. Lancet Glob Health. doi: 10.1016/S2214-109X(24)00134-7.

Graessner H, Reinhard C, Baumer T, Baumgartner A, Brockmann K, Briggemann N,
Blltmann E, Erdmann J, Heise K, Hoglinger G, Huning I, Kaiser FJ, Klein C, Klopstock T,
Krageloh-Mann |, Kraemer M, Luedtke K, Micke M, Musacchio T, Nadke A, Osmanovic A,
Ritter G, Rése K, Schippers C, Schéls L, Schile R, Schulz JB, SproR J, Stasch E, Wunderlich
G, Minchau A. 2024. Recommendations for optimal interdisciplinary management and
healthcare settings for patients with rare neurological diseases. Orphanet J Rare Dis. doi:
10.1186/s13023-024-03023-1.

Hebestreit H, Lapstich AM, Brandstetter L, Krauth C, Deckert J, Haas K, Pfister L, Witt S,
Schippers C, Dieris-Hirche J, Maisch T, Tuscher O, Barlescu L, Berger A, Berneburg M, Britz
V, Deibele A, Graessner H, Glindel H, Heuft G, Licke T, Mundlos C, Quitmann J, Rutsch F,
Schubert K, Schulz JB, Schweiger S, Zeidler C, Zeltner L, de Zwaan M; ZSE-DUO Working
Group. 2023. Effect of the addition of a mental health specialist for evaluation of undiagnosed
patients in centres for rare diseases (ZSE-DUOQO): a prospective, controlled trial with a two-
phase cohort design. EClinicalMedicine. doi: 10.1016/j.eclinm.2023.102260.

Aartsma-Rus A, van Roon-Mom W, Lauffer M, Siezen C, Duijndam B, Coenen-de Roo T,
Schule R, Synofzik M, Graessner H. 2023. Development of tailored splice switching
oligonucleotides for progressive brain disorders in Europe: development, regulation and
implementation considerations. RNA. doi: 10.1261/rna.079540.122.

Souche E, Beltran S, Brosens E, Belmont JW, Fossum M, Riess O, Gilissen C,
Ardeshirdavani A, Houge G, van Gijn M, Clayton-Smith J, Synofzik M, de Leeuw N, Deans
ZC, Dincer Y, Eck SH, van der Crabben S, Balasubramanian M, Graessner H, Sturm M,
Firth H, Ferlini A, Nabbout R, De Baere E, Liehr T, Macek M, Matthijs G, Scheffer H, Bauer
P, Yntema HG, Weiss MM. 2022. Recommendations for whole genome sequencing in
diagnostics for rare diseases. Eur J Hum Genet. doi: 10.1038/s41431-022-01113-x.
Klockgether T, Ashizawa T, Brais B, Chuang R, Durr A, Fogel B, Greenfield J, Hagen S,
Jardim LB, Jiang H, Onodera O, Pedroso JL, Soong BW, Szmulewicz D, Graessner H,
Synofzik M; Ataxia Global Initiative (AGI). 2022. Paving the Way Toward Meaningful Trials in
Ataxias: An Ataxia Global Initiative Perspective. Mov Disord. doi: 10.1002/mds.29032.
Laurie S, Piscia D, Matalonga L, Corvé A, Fernandez-Callejo M, Garcia-Linares C,
Hernandez-Ferrer C, Luengo C, Martinez I, Papakonstantinou A, Picé-Amador D, Protasio
J, Thompson R, Tonda R, Bayés M, Bullich G, Camps-Puchadas J, Paramonov |, Trotta JR,
Alonso A, Attimonelli M, Béroud C, Bros-Facer V, Buske OJ, Cafnada-Pallarés A, Fernandez
JM, Hansson MG, Horvath R, Jacobsen JOB, Kaliyaperumal R, Lair-Préterre S, Licata L,
Lopes P, Lopez-Martin E, Mascalzoni D, Monaco L, Pérez-Jurado LA, Posada de la Paz M,
Rambla J, Rath A, Riess O, Robinson PN, Salgado D, Smedley D, Spalding D, 't Hoen PAC,
Topf A, Zaharieva |, Graessner H, Gut IG, Lochmdller H, Beltran S. 2022. The RD-Connect
Genome-Phenome Analysis Platform: Accelerating diagnosis, research, and gene discovery
for rare diseases. Hum Mutat. doi: 10.1002/humu.24353.

Zurek B, Ellwanger K, Vissers LELM, Schiile R, Synofzik M, Tépf A, de Voer RM, Laurie S,
Matalonga L, Gilissen C, Ossowski S, 't Hoen PAC, Vitobello A, Schulze-Hentrich JM, Riess





O, Brunner HG, Brookes AJ, Rath A, Bonne G, Gumus G, Verloes A, Hoogerbrugge N,
Evangelista T, Harmuth T, Swertz M, Spalding D, Hoischen A, Beltran S, Graessner H;
Solve-RD consortium. 2021. Systematic pan-European data sharing and collaborative
analysis to solve rare diseases. Eur J Hum Genet, DOI: 10.1038/s41431-021-00859-0.

Category B

Steyaert W, Sagath L, Demidov G, Yépez VA, Esteve-Codina A, Gagneur J, Ellwanger K, Derks
R, Weiss M, den Ouden A, van den Heuvel S, Swinkels H, Zomer N, Steehouwer M, O'Gorman
L, Astuti G, Neveling K, Schille R, Xu J, Synofzik M, Beijer D, Hengel H, Schdls L, Claeys KG,
Baets J, Van de Vondel L, Ferlini A, Selvatici R, Morsy H, Saeed Abd Elmaksoud M, Straub V,
Mdller J, Pini V, Perry L, Sarkozy A, Zaharieva |, Muntoni F, Bugiardini E, Polavarapu K,
Horvath R, Reid E, Lochmdller H, Spinazzi M, Savarese M; Solve-RD DITF-ITHACA; Solve-RD
DITF-Euro-NMD; Solve-RD DITF-RND; Solve-RD DITF-EpiCARE; Matalonga L, Laurie S,
Brunner HG, Graessner H, Beltran S, Ossowski S, Vissers LELM, Gilissen C, Hoischen A.
Unravelling undiagnosed rare disease cases by HiFi long-read genome sequencing. 2024
medRXxiv [Preprint] doi: 10.1101/2024.05.03.24305331.

Academic Distinctions

2023 EURORDIS Black Pearl Leadership Award
2023 Wilfried und Martha Ensinger Award for Achievements in the Area of Rare Diseases
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Title Dr. rer. nat. Dr. med. CASM
First name Daniel
Name Hubschmann

Current position

Division head, permanent contract

Current institution(s)/site(s),
country

German Cancer Research Center (DKFZ) Heidelberg,
Germany

Identifiers/ORCID

0000-0002-6041-7049

Qualifications and Career

Stages Periods and Details

Degree programme -

2004-2011: Heidelberg University Medical School; German
State examination (grade 1,5; “very good”)

1999.2005: Mathematics and Physics; Certificate of Advanced
Study in Mathematics (equivalent to MSc), University of
Cambridge 2003 (grade “with distinction”); German Diplom in
Physics, Heidelberg University 2005 (grade 1,1; “very good”)

Doctorate -

2018: PhD in bioinformatics, Heidelberg University (grade
»summa cum laude®), title: ,Supervised and unsupervised
Analyses in Next Generation Sequencing Data“, supervision
Prof. Dr. Roland Eils

2014: MD in neuroradiology, Heidelberg University, title:
“Investigation of the Effect of Caffeine on Brain Metabolism with
Magnetic Resonance Spectroscopy and Multimodal Cerebral
Imaging”, supervision Prof. Dr. Martin Benszus

Stages of -
academic/professional
career (optional after

doctorate)

10/2023: Head, Innovation and Service Unit for Bioinformatics
and Precision Medicine (BPM) at the German Cancer Research
Center (DKFZ), and Deputy Head, Molecular Precision
Oncology Program (MPOP) at the National Center for Tumor
Diseases (NCT) Heidelberg

05/2023: Offer of appointment to W3 professorship
"Computational Oncology" at Rostock University

01/2023: Offer of appointment to W2 professorship "Molecular
Pathology" at Charité Berlin

Since 08/2019: Head, research group Computational Oncology
in the MPOP at the NCT Heidelberg and at the DKFZ

Since 08/2018: Head, junior research group Pattern Recognition
and Digital Medicine in the division Stem cells and Cancer at
DKFZ and at Heidelberg Institute for Stem cell Technology and
Experimental Medicine (HI-STEM) gGmbH

2014-2018: PhD student and post-doc in the division of
Theoretical Bioinformatics at DKFZ

Deutsche Forschungsgemeinschaft

Kennedyallee 40 - 53175 Bonn - postal address: 53170 Bonn D F G

phone: + 49 228 885-1 - fax: + 49 228 885-2777 - postmaster@dfg.de - www.dfg.de
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- 2011-2014: residency in pediatrics (subspecialty pediatric
hematology, oncology and immunology) at Heidelberg
University Hospital

Supplementary Career Information
1 child, born 2019; | took 3 months of paternity leave (German “Elternzeit”)

Activities in the Research System

Since 03/2024: Member, Work package 9 (use case cancer), 1+ million genomes project,
scientific advisor of the German federal government

Since 2022: Speaker, Working Group Bioinformatics, genomDE (German National Strategy
for Genomic Medicine)

Since 2022: Member, Steering Committee, HIDA (Helmholtz Information and Data Science
Academy)

Since 2021: Member, Helmholtz Incubator for Information and Data Science

Since 2020: Member, DeCOIl (Deutsche COVID19 Omics Initiative), a national network
founded in 3/2020 for the use of NGS-based omics data in COVID-19 research

Since 2020: Co-spokesperson, German Human Genome-Phenome Archive (GHGA)
2020-2023: Member, Steering Committee, HIDSS4Health (Helmholtz Integrative Data
Science School for Health)

2020: Guest Associate Editor, PLOS computational biology

Since 2019: Reviewer, Leukemia, Nature Communications, Genome Biology

2019: Member, scientific committee for INSERM (France)

2019: Co-Organizer, conference NGS Symposium (Heidelberg)

2018: Co-Organizer, conference OncoTranslate (Berlin)

Supervision of Researchers in Early Career Phases
Supervised PhD students:

09/2018 — 11/2022: Dr. rer. nat. Andresen, Carolin; topic: ,Multi-omics Analysis of NPM1
and DNMT3A-mutated Acute Myeloid Leukemia®“, grade: “summa cum laude”

06/2019 —04/2024: Dr. rer. nat. Griinschlager, Florian; topic: ,Hematopoiesis as a self-
renewing system, its underlying mechanisms of lineage commitment and malignant
transformation®, grade: “magna cum laude”

01/2020 — 05/2023: Jopp-Saile, Lea; topic: ,Assessment of cellular interactions at single cell
level®, grade: “summa cum laude”

09/2020 —-06/2024: Pirmann, Sebastian; topic: ,Pharmacogenomic Analyses in Next-
Generation-Sequencing Data from Cancer Samples®, grade: “magna cum laude”

06/2020 — ongoing: Ribsam, Marc; topic: ,Investigation of DNA repair defects via pattern
recognition in tumor samples*®

02/2021 - ongoing: Sedimeier, Anastasia (née Steshina); topic: ,Development of composite
biomarkers for prediction of immunotherapy response in precision oncology*; (had 1 year of
maternity leave during PhD)

In addition: 8 supervised Master’s theses, 5 supervised Bachelor’s theses

Scientific Results
Category A
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85 publications, among which 82/85 research articles, 2/85 case reports and 1/85 review. 24/82
research articles are with first, shared first, last or shared last authorship. 8080 citations, h-index
35, i10-index 55 as per Google Scholar on July 5, 2024. Most important publications:

Hibschmann D*, Kleinheinz K*, Wagener R*, Bernhart S*, Lopez C*, Toprak U*, ..., ICGC
MMML-Seq Consortium, ..., Kiippers R*, Schlesner M*, Siebert R*. Mutational mechanisms
shaping the coding and non-coding genome of germinal center derived B-cell
lymphomas. Leukemia 2021 May 5. doi: 10.1038/s41375-021-01251-z. IF 11.4; 51 citations
(google scholar as of 26.05.2024)

Gu Z, Schlesner M, Hibschmann D. cola: an R/Bioconductor Package for Consensus
Partitioning through a General Framework. Nucleic Acids Research 2021 Feb
22;49(3):e15. doi: 10.1093/nar/gkaa1146. IF 19.160; 35 citations (google scholar as of
26.05.2024)

Hibschmann D*, Jopp-Saile L*, Andresen C*, ..., Schlesner M. Analysis of Mutational
Signatures with YAPSA (Yet Another Package for Signature Analysis). Genes,
Chromosomes and Cancer 2021 May;60(5):314-331.doi: 10.1002/gcc.22918. Epub 2020 Dec
31. IF 3.7; 59 citations (google scholar as of 26.05.2024), most cited article in that journal.
Paramasivam N*, Hilbschmann D*, Toprak U*, ..., Schlesner M* and Sahm F*. Mutational
patterns and regulatory networks in epigenetic subgroups of meningioma. Acta
Neuropathol. 2019 Aug;138(2):295-308. doi: 10.1007/s00401-019-02008-w. IF 12.7; 76
citations (google scholar as of 26.05.2024)

Chudasama, P.*, Mughal, S. S.*, Sanders, M. A.*, Hiibbschmann, D.*, ..., Frohling, S.
Integrative genomic and transcriptomic analysis of leiomyosarcoma. Nature
Communications, 2018 9(1):144. IF 14.919; 240 citations (google scholar as of 26.05.2024)
Groebner SN*, Worst BC*, ..., Hiilbschmann D, ..., Chavez L*, Zapatka M*, Pfister SM*: The
landscape of genomic alterations and drug targets across childhood cancers. Nature
2018 Jul; 559(7714):E10. doi: 10.1038/s41586-018-0167-2. IF 42.778; 1327 citations (google
scholar as of 05.07.2024)

Kobbe G, ..., Hibschmann D, ..., Sascha Dietrich. Aggressive CAR+ T-Cell Lymphoma
after anti-CD19 CAR T-cell Therapy. Manuscript accepted at the New England Journal of
Medicine 06/2024. IF 96.2

Category B
Patents:

2024: Cellular interaction mapping for the development, prioritization and personalized
application of immune-based therapies. Submitted to European Patent Agency.

2024: Pharmacogenetic diagnostic pipeline for the analysis of Next-Generation-Sequencing
(NGS) data. Submitted to European Patent Agency.

Scientific software:

ZygosityPredictor
(https://www.bioconductor.org/packages/release/bioc/html/ZygosityPredictor.html)
aRgus (https://argus.urz.uni-heidelberg.de)

MetaboExtract (http://www.metaboextract.shiny.dkfz.de)

rGREAT (https://www.bioconductor.org/packages/release/bioc/html/rGREAT.html)
InteractiveComplexHeatmap (https://jokergoo.qgithub.io/2020/05/15/interactive-
complexheatmap/)

simplifyEnrichment
(https://www.bioconductor.org/packages/release/bioc/html/simplifyEnrichment.html)
cola (https://www.bioconductor.org/packages/release/bioc/html/cola.html)




https://www.bioconductor.org/packages/release/bioc/html/ZygosityPredictor.html

https://argus.urz.uni-heidelberg.de/

http://www.metaboextract.shiny.dkfz.de/

https://www.bioconductor.org/packages/release/bioc/html/rGREAT.html

https://jokergoo.github.io/2020/05/15/interactive-complexheatmap/

https://jokergoo.github.io/2020/05/15/interactive-complexheatmap/

https://www.bioconductor.org/packages/release/bioc/html/simplifyEnrichment.html

https://www.bioconductor.org/packages/release/bioc/html/cola.html
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- YAPSA (https://www.bioconductor.org/packages/release/bioc/html/YAPSA.html)
- ShinyButchR (https://github.com/hdsu-biogquant/shinyButchR)
- ACEseq (https://github.com/DKFZ-ODCF/ACEsegWorkflow)

Academic Distinctions optional, free text

- 2006 - 2018: scholarship of the MD/PhD-program of Heidelberg University

- 2016: FEBS journal poster prize at the conference Cancer Systems Genetics in Heidelberg

- 2010: bursary and PROMOS-scholarship of the German Academic Exchange Service
(DAAD) for a final year clinical elective at the College of Physicians and Surgeons at
Columbia University (New York); scholarship Suisse Occidentale Leonardo (SOL) for a final
year clinical elective in Morges, Switzerland

- 2009: Marc-Duinzl award (Junior Research Award of the German Society for Neuroradiology
(DGNRY))

- 2002: scholarship of the German Academic Exchange Service (DAAD) for a stay in
Cambridge, UK

Other Information

- 10/2016: Clinical investigator (German “Allgemeiner Kurs fir Prifer und Mitglieder der
Prifgruppe”)

- 07/2016: Genetic counselor (German “Qualifikation zur fachgebundenen genetischen
Beratung, Gendiagnostikgesetz (GenDG)*)

Data protection and consent to the processing of optional data

[X] I expressly consent to the processing of the voluntary (optional) information, including “special
categories of personal data”! in connection with the DFG’s review and decision-making process
regarding my proposal. This also includes forwarding my data to the external reviewers, committee
members and, where applicable, foreign partner organisations who are involved in the decision-making
process. To the extent that these recipients are located in a third country (outside the European Economic
Area), | additionally consent to them being granted access to my data for the above-mentioned purposes,
even though a level of data protection comparable to EU law may not be guaranteed. For this reason,
compliance with the data protection principles of EU law is not guaranteed in such cases. In this respect,
there may be a violation of my fundamental rights and freedoms and resulting damages. This may make it
more difficult for me to assert my rights under the General Data Protection Regulation (e.g. information,
rectification, erasure, compensation) and, if necessary, to enforce these rights with the help of authorities
or in court.

I may revoke my consent in whole or in part at any time — with effect for the future, freely and without giving
reasons — vis-a-vis the DFG (postmaster@dfg.de). The lawfulness of the processing carried out up to that
point remains unaffected. Insofar as | transmit “special categories of personal data” relating to third parties,
| confirm that the necessary legitimation under data protection law exists (e.g. based on consent).

| have taken note of the DFG’s Data Protection Notice relating to research funding, which | can access at
www.dfg.de/privacy policy and | will forward it to such persons whose data the DFG processes as a result
of being mentioned in this CV.

1 Special categories of personal data are those “revealing racial or ethnic origin, political opinions, religious or philosophical beliefs,
or trade union membership, and (...) genetic data, biometric data for the purpose of uniquely identifying a natural person, data
concerning health or data concerning a natural person’s sex life or sexual orientation” (Article 9(1) GDPR).



https://www.bioconductor.org/packages/release/bioc/html/YAPSA.html

https://github.com/hdsu-bioquant/shinyButchR

https://github.com/DKFZ-ODCF/ACEseqWorkflow

mailto:postmaster@dfg.de

https://www.dfg.de/privacy_policy
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Title Prof. Dr.-Ing.
First name Oliver
Name Kohlbacher

Current position

Full professor (W3)

Current institution(s)/site(s),
country

University of Tubingen, Institute for Bioinformatics and
Medical Informatics & Dept. of Computer Science,
Tubingen, Germany

Identifiers/ORCID

0000-0003-1739-4598

Qualifications and Career

Stages Periods and Details

Degree programme Studies of chemistry and computer science, Universitét des
Saarlandes, Saarbriicken, Germany (1990 — 1996).
Diplom (~MSc) in chemistry (1996)

Doctorate 2001 — PhD (Dr.-Ing.) in Computer Science (MPI for
Informatics/Universitét des Saarlandes, Germany); supervisors:
Hans-Peter Lenhof, Kurt Mehlhorn

Stages of °
academic/professional
career °

Since 2019: Director, Institute for Bioinformatics and Medical
Informatics, University of Tlbingen

Since 2018: Director, Institute for Translational Bioinformatics,
University Hospital Tlbingen

2015 — 2020: Fellow, Max Planck Institute for Developmental
Biology, Tubingen

Since 2013:  Adjunct Professor, Faculty of Medicine, University
of Tubingen

2013 - 2016: Director, Quantitative Biology Center (QBIC),
University of Tubingen

Since 2003: Professor (C4/W3) for Applied Bioinformatics,
University of Tubingen

2001 — 2002: Postdoctoral scientist, Celera Genomics, Rockville,
MD, USA

2000 — 2003: Independent Group Leader, Center for
Bioinformatics Saar, Saarbriicken

Activities in the Research System
2021, 2023 Reviewer, ERC Starting Grants (Panel PE6/Computer Science)
2022 — 2023 Co-speaker, International Max Planck Research School ‘From Molecules to

Organisms’

since 2015  Deputy Speaker, University Council, University of Tlibingen
2014 — 2015 Elected Member, Senate of the University of Tubingen
2010 — 2011 Speaker, Department of Computer Science, University of Tibingen

Deutsche Forschungsgemeinschaft

Kennedyallee 40 - 53175 Bonn - postal address: 53170 Bonn D F G

phone: + 49 228 885-1 - fax: + 49 228 885-2777 - postmaster@dfg.de - www.dfg.de
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2008 — 2010 Dean, Faculty for Information Sciences and Cognitive Sciences
2008 Vice Dean, Faculty for Information Sciences and Cognitive Sciences

Scientific Results
Category A

1. Barquera, Rodrigo; Del Castillo-Chavez, Oana; Nagele, Kathrin; Pérez-Ramallo, Patxi;
Hernandez-Zaragoza, Diana I; Szolek, Andras; Rohrlach, Adam B; Librado, Pablo;
Childebayeva, Ainash; Bianco, Raffaela A; Penman, Bridget S; Acuia-Alonzo, Victor;
Lucas, Mary; Lara-Riegos, Julio C; Moo-Mezeta, Maria E; Torres-Romero, Julio C;
Roberts, Patrick; Kohlbacher, Oliver; Warinner, Christina; Krause, Johannes; Ancient
genomes reveal insights into ritual life at Chichén Itz4. Nature, 630(8018):912-919,
2024. DOI: 10.1038/s41586-024-07509-7

2. Hoenisch Gravel, Naomi; Nelde, Annika; Bauer, Jens; Mihlenbruch, Lena; Schroeder,
Sarah M; Neidert, Marian C; Scheid, Jonas; Lemke, Steffen; Dubbelaar, Marissa L;
Wacker, Marcel; Dengler, Anna; Klein, Reinhild; Mauz, Paul-Stefan; Léwenheim, Hubert;
Hauri-Hohl, Mathias; Martin, Roland; Hennenlotter, Jorg; Stenzl, Arnulf; Heitmann, Jonas
S; Salih, Helmut R; Rammensee, Hans-Georg; Walz, Juliane S; TOFIMS mass
spectrometry-based immunopeptidomics refines tumor antigen identification. Nat
Commun, 14(1):7472, 2023. DOI: 10.1038/s41467-023-42692-7

3. Jeong, Kyowon; Babovi¢, Masa; Gorshkov, Vladimir; Kim, Jihyung; Jensen, Ole N;
Kohlbacher, Oliver; FLASHIda enables intelligent data acquisition for top—down
proteomics to boost proteoform identification counts. Nat. Commun., 13(1):4407, 2022.
DOI: 10.1038/s41467-022-31922-z

4. Schulte-Schrepping, Jonas; Reusch, Nico; Paclik, Daniela; BaRler, Kevin; Schlickeiser,
Stephan; Zhang, Bowen; Kramer, Benjamin; Krammer, Tobias; Brumhard, Sophia;
Bonaguro, Lorenzo; Severe COVID-19 is marked by a dysregulated myeloid cell
compartment. Cell, 182(6):1419-1440, 2020. DOI: 10.1016/j.cell.2020.08.001

5. Jeong, Kyowon; Kim, Jihyung; Gaikwad, Manasi; Hidayah, Siti Nurul; Heikaus, Laura;
Schllter, Hartmut; Kohlbacher, Oliver; FLASHDeconv: ultrafast, high-quality feature
deconvolution for top-down proteomics. Cell Systems, 10(2):213-218, 2020. DOI:
10.1016/j.cels.2020.01.003

6. RO&st, Hannes L; Sachsenberg, Timo; Aiche, Stephan; Bielow, Chris; Weisser, Hendrik;
Aicheler, Fabian; Andreotti, Sandro; Ehrlich, Hans-Christian; Gutenbrunner, Petra;
Kenar, Erhan; Kohlbacher, Oliver; OpenMS: a flexible open-source software platform
for mass spectrometry data analysis. Nat. Methods, 13(9):741-748, 2016. DOI:
10.1038/nmeth.3959

7. Griss, Johannes; Perez-Riverol, Yasset; Lewis, Steve; Tabb, David L; Dianes, José A,
Del-Toro, Noemi; Rurik, Marc; Walzer, Mathias; Kohlbacher, Oliver; Hermjakob,
Henning; Recognizing millions of consistently unidentified spectra across hundreds of
shotgun proteomics datasets. Nat. Methods, 13(8):651-656, 2016. DOI:
10.1038/nmeth.3902

8. Kramer, Katharina; Sachsenberg, Timo; Beckmann, Benedikt M; Qamar, Saadia; Boon,
Kum-Loong; Hentze, Matthias W; Kohlbacher, Oliver; Urlaub, Henning; Photo-cross-
linking and high-resolution mass spectrometry for assignment of RNA-binding sites in
RNA-binding proteins. Nat. Methods, 11(10):1064-1070, 2014. DOI:
10.1038/nmeth.3092

9. Ziller, Michael J; Gu, Hongcang; Miiller, Fabian; Donaghey, Julie; Tsai, Linus T-Y;
Kohlbacher, Oliver; De Jager, Philip L; Rosen, Evan D; Bennett, David A; Bernstein,




https://doi.org/10.1038/s41586-024-07509-7

https://doi.org/10.1038/s41467-023-42692-7

https://doi.org/10.1038/s41467-022-31922-z

https://doi.org/10.1016/j.cell.2020.08.001

https://doi.org/10.1016/j.cels.2020.01.003

https://doi.org/10.1038/nmeth.3959

https://doi.org/10.1038/nmeth.3902

https://doi.org/10.1038/nmeth.3092
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Bradley E; Charting a dynamic DNA methylation landscape of the human genome.
Nature, 500(7463):477-481, 2013. DOI: 10.1038/nature12433

10. Gifford, Casey A; Ziller, Michael J; Gu, Hongcang; Trapnell, Cole; Donaghey, Julie;
Tsankov, Alexander; Shalek, Alex K; Kelley, David R; Shishkin, Alexander A; Issner,
Robbyn; Transcriptional and epigenetic dynamics during specification of human
embryonic stem cells. Cell, 153(5):1149-1163, 2013. DOI: 10.1016/j.cell.2013.04.037

Category B

e OpenMS — A major open-source software package for computational mass spectrometry
(www.OpenMS.org)

e de.NBI Cloud: co-initiator and one of six sites in the largest academic cloud
infrastructure in Germany (www.denbi.de)

Academic Distinctions

2024 —

2024 —
2024 —
2023

2014 - 2023

2011 -

2005
2000

Member of the Scientific Advisory Board of the Swiss Institute for Bioinformatics
(SIB)

(Co-)Head of Node, ELIXIR Germany

(Co-)Scientific Speaker, German Network for Bioinformatics Infrastructure
Elected Fellow, International Society for Computational Biology

Member of the Scientific Directorate, Leibniz Institute for Informatics, Dagstuhl,
Germany

Member, Steering Committee of the European Conference on Computational
Biology (ECCB)

bwCon Open Source Award

Heinz Billing Award for the Advancement of Scientific Computation



https://doi.org/10.1038/nature12433

https://doi.org/10.1016/j.cell.2013.04.037
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Curriculum Vitae

Personal Data

Title Prof. Dr.

First name Jan

Name Korbel

Current position Head of Data Science

Current institution(s)/site(s), European Molecular Biology Laboratory (EMBL)

country MeyerhofstraRe 1
69117 Heidelberg
Germany

Identifiers/ORCID 0000-0002-2798-3794

Qualifications and Career

Stages Periods and Details

Degree programme 2001 Dipl. Ing. in Medical Biotechnology, Technical University, Berlin,
Germany.

Doctorate Sep. 2005 Dr. rer. nat. Biology (German doctoral degree;

specialisation Molecular Biology) from Humboldt-University Berlin
(summa cum laude). Doctoral research with Peer Bork at EMBL.

Stages of ® Since 2022 Head of Data Science, EMBL (co-leading Data Science
academic/professional activities, which includes Al/ML, for all of EMBL, jointly with Rolf
career Apweiler (European Bioinformatics Institute (EBI)).

® Since 2022 Co-association with the German Cancer Research
Center (DKFZ), Heidelberg, Germany, in addition to my EMBL role.

e Since 2021 Honorary Professorship, University of Heidelberg
(Honorarprofessur)

® Since 2016 Group Leader and Senior Scientist at EMBL Heidelberg
with Open-Ended Contract (Secondary EMBL affiliation with the
EMBL-EBI, UK).

e Since 2014 Research  Group Leader, Molecular Medicine
Partnership Unit (MMPU) of EMBL & Heidelberg University,
Heidelberg, Germany.

e 2018-2021 Co-director of the MMPU (Due to my new EMBL
role | stepped down as co-director in 2021).

2008-2016 Group Leader at EMBL Heidelberg.

e 2005-2007 Postdoc, Yale University..

Activities in the Research System

Since 2024 Member, EOSC-A Health Data Task Force.

Since 2024 Member, AACR Data Science Task Force.

Since 2020 German representative for the EU initiative to share +1 Million Human Genomes.
Since 2020  Chair of the EMBL’s Internal Bioethics Advisory Committee (BIAC).

Deutsche Forschungsgemeinschaft

Kennedyallee 40 - 53175 Bonn - postal address: 53170 Bonn D F G

phone: + 49 228 885-1 - fax: + 49 228 885-2777 - postmaster@dfg.de - www.dfg.de
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Since 2020  Bioethics Office Scientific Co-Chair

Since 2020 EMBL representative, Heidelberg Mannheim Health & Life Science Alliance.
Since 2020  Associated Member, ELLIS Heidelberg Unit.

Since 2019  Member, Board of Directors of the GHGA.

Since 2019  Advisor to the German Ministry of Health Genomic Medicine Initiative.

Since 2019  Member of the Scientific Advisory Board of FIMM (Helsinki, Finland)

Since 2017  Member of the EMBL Internal Steering Committee for Data Protection.

Since 2016 Member of the EMBL Scientific Strategy & Management Advisory Committee.

Supervision of Researchers in Early Career Phases
Since 2008 6 ongoing (9 completed) postdocs / 5 ongoing (10 completed) PhD studentships

Scientific Results
Category A

Sudmant, P. H., Rausch, T., Gardner, E. J., Handsaker, R. E., Abyzov, A., Huddleston, J., Zhang,
Y., Ye, K., Jun, G., Fritz, M. H. Y., Konkel, M. K., Malhotra, A., Stitz, A. M., Shi, X., Casale, F. P.,
Chen, J., Hormozdiari, F., Dayama, G., Chen, K., ... Korbel, J. O. (2015). An integrated map of
structural  variaton in 2,504 human genomes. Nature, 526(7571), 75-81.
https://doi.org/10.1038/nature15394

Stein, L., Knoppers, B., Campbell, P, Korbel, J. Data analysis: Create a cloud commons. Nature
523, 149-151 (2015). https://doi.org/10.1038/523149a

Weischenfeldt, J., Dubash, T., Drainas, A. P., Mardin, B. R., Chen, Y., Stitz, A. M., Waszak, S.
M., Bosco, G., Halvorsen, A. R., Raeder, B., Efthymiopoulos, T., Erkek, S., Siegl, C., Brenner, H.,
Brustugun, O. T., Dieter, S. M., Northcott, P. A., Petersen, I., Pfister, S. M., ... Korbel, J. O. (2017).
Pan-cancer analysis of somatic copy-number alterations implicates IRS4 and IGF2 in enhancer
hijacking. Nature Genetics, 49(1), 65—74. https://doi.org/10.1038/ng.3722

Saunders, G., Baudis, M., Becker, R., Beltran, S., Béroud, C., Birney, E., Brooksbank, C., Brunak,
S., van den Bulcke, M., Drysdale, R., Capella-Gutierrez, S., Flicek, P., Florindi, F., Goodhand, P.,
Gut, I., Heringa, J., Holub, P., Hooyberghs, J., Juty, N., ... Scollen, S. (2019). Leveraging
European infrastructures to access 1 million human genomes by 2022. Nature Reviews Genetics,
20(11), 693-701. https://doi.org/10.1038/s41576-019-0156-9

Aarestrup, F. M., Albeyatti, A., Armitage, W. J., Auffray, C., Augello, L., Balling, R., Benhabiles,
N., Bertolini, G., Bjaalie, J. G., Black, M., Blomberg, N., Bogaert, P., Bubak, M., Claerhout, B.,
Clarke, L., de Meulder, B., D’Errico, G., di Meglio, A., Forgo, N., ... van Oyen, H. (2020). Towards
a European health research and innovation cloud (HRIC). Genome Medicine, 12(1).
https://doi.org/10.1186/s13073-020-0713-z

Aaltonen, L. A, Abascal, F., Abeshouse, A., Aburatani, H., Adams, D. J., Agrawal, N., Ahn, K. S.,
Ahn, S.-M., Aikata, H., Akbani, R., Akdemir, K. C., Al-Ahmadie, H., Al-Sedairy, S. T., Al-Shahrour,
F., Alawi, M., Albert, M., Aldape, K., Alexandrov, L. B., Ally, A., ... von Mering, C. (2020). Pan-
cancer analysis of whole genomes. Nature, 578(7793), 82-93. https://doi.org/10.1038/s41586-
020-1969-6
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Ebert, P., Audano, P. A,, Zhu, Q., Rodriguez-Martin, B., Porubsky, D., Bonder, M. J., Sulovari, A.,
Ebler, J., Zhou, W., Mari, R. S, Yilmaz, F., Zhao, X., Hsieh, P. H., Lee, J., Kumar, S., Lin, J.,
Rausch, T., Chen, Y., Ren, J., ... Eichler, E. E. (2021). Haplotype-resolved diverse human
genomes and integrated analysis of structural variation. Science, 372(6537).
https://doi.org/10.1126/science.abf7117

Porubsky, D., Hops, W., Ashraf, H., Hsieh, P. H., Rodriguez-Martin, B., Yilmaz, F., Ebler, J.,
Hallast, P., Maria Maggiolini, F. A., Harvey, W. T., Henning, B., Audano, P. A., Gordon, D. S.,
Ebert, P., Hasenfeld, P., Benito, E., Zhu, Q., Lee, C., Antonacci, F., Korbel, J. O. (2022).
Recurrent inversion polymorphisms in humans associate with genetic instability and genomic
disorders. Cell, 185(11), 1986-2005.e26. https://doi.org/10.1016/j.cell.2022.04.017

Jeong, H., Grimes, K., Rauwolf, K. K., Bruch, P. M., Rausch, T., Hasenfeld, P., Benito, E., Roider,
T., Sabarinathan, R., Porubsky, D., Herbst, S. A., Erarslan-Uysal, B., Jann, J. C., Marschall, T.,
Nowak, D., Bourquin, J. P., Kulozik, A. E., Dietrich, S., Bornhauser, B., ... Korbel, J. O. (2023).
Functional analysis of structural variants in single cells using Strand-seq. Nature Biotechnology,
41(6), 832—844. https://doi.org/10.1038/s41587-022-01551-4

Grimes, K., Jeong, H., Amoah, A., Xu, N., Niemann, J., Raeder, B., Hasenfeld, P., Stober, C.,
Rausch, T., Benito, E., Jann, J. C., Nowak, D., Emini, R., Hoenicka, M., Liebold, A., Ho, A., Shuai,
S., Geiger, H., Sanders, A. D., & Korbel, J. O. (2024). Cell-type-specific consequences of mosaic
structural variants in hematopoietic stem and progenitor cells. Nature Genetics, 56(6), 1134—
1146. https://doi.org/10.1038/s41588-024-01754-2

Academic Distinctions

2023 ERC Advanced Grant awarded

2018 Pezcoller Foundation - European Association for Cancer Research (EACR)
Cancer Researcher Award for academic excellence and achievements in cancer.

2018 Heidelberg Molecular Life Science (HMLS) Award together with Prof. Stefan

Pfister: to honour scientific achievements in cancer research and special commitment to the
Heidelberg life.

2017 ERC Consolidator Grant awarded.

2016 Elected Member of the European Molecular Biology Organization (EMBO).

2015 Elected Member, German National Academy of Sciences, Leopoldina.

2015 Manfred-Fuchs-Prize, from Heidelberg Academy for Sciences & Humanities
(awarded annually for interdisciplinary work in bioethics & outstanding science communication).
2014 Chica and Heinz Schaller Research Prize for biomedical research achievements.
2013 ERC Starting Grant awarded.

2006-2007  EMBO Long Term Fellowship.
2005-2006  Marie Curie Fellowship.
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Curriculum Vitae

Personal Data

Title Prof. Dr.

First name Fruzsina

Name Molnar-Gabor

Current position Professor (W3) for International Medical and Health Law as

well as Data Protection Law

Current institution(s)/site(s), | Legal Faculty, Heidelberg University, Germany
country
Identifiers/ORCID 0000-0002-9406-2776

Qualifications and Career
Stages Periods and Details

State exam, Law 2003-2010, Legal studies, Lorand-Eodtvos-
University Budapest, Hungary and Heidelberg
University, Germany

Ph.D. in law 2015, Prof. Dr. Silja Véneky, Prof. Dr. dres. h.c.
Radiger Wolfrum, “Die internationale Steuerung der
Biotechnologie am Beispiel des Umgangs mit
neuen genetischen Analysen”, Heidelberg
University and Max-Planck-Institute for
Comparative Public Law and International Law,
Heidelberg, Germany

Professor (W3) for International Since 2024, Legal Faculty, Heidelberg University,
Medical and Health Law as well as Germany

Data Protection Law
Professor (W2 a.Z.) for International | 2022-2024, Legal Faculty, Heidelberg University,
Medical and Health Law as well as Germany

Data Protection Law

Adjunct Lecturer 2017-2022, Faculty of Law & Marsilius Kolleg,
Heidelberg University, Germany

Research Group Leader 20152022, Heidelberg Academy of Sciences and
Humanities

Research Assistant 2011-2015, Chair for Systematic Theology and

Ethics, Faculty of Theology & Institute for Finance
and Tax Law, Faculty of Law, Heidelberg University

Supplementary Career Information
None.

Engagement in the Research System

Kennedyallee 40 - 53175 Bonn - postal address: 53170 Bonn Kennedyallee ofjn - postal address:
phone: + 49 228 885-1 - fax: + 49 228 885-2777 - postmaster@dfg.de - www.dfg.de phone: + 49 228 885-1 - fax: + 49 228 885-2777

Deutsche Forschungsgemeinschaft Deutsche Fol E ﬁinschaﬂ
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Since January 2022, | have been a member of the European Group on Ethics in Science and
New Technologies, advising the European Commission on all aspects of EU legislation and
policy where ethical, societal and fundamental rights issues intersect with the development of
science and new technologies. Previously, | advised acatech, the National Academy of Science
and Engineering, the Berlin-Brandenburg Academy of Sciences and Humanities, and the
European Commission in working groups on data protection and ethical-legal issues related to
medical Al. Since 2020, | have been a member of the Ethics Committee for Preimplantation
Genetic Diagnosis at the Baden-Wiurttemberg Medical Association (second deputy member),
where | have the opportunity to discuss acute ethical-legal issues in reproductive medicine. | am
a member of a number of international expert panels and scientific advisory boards such as the
1+ Million Genomes Initiative of the EU in the Working Group on Ethical, Legal and Social
Issues, the Policy and Ethics Working Group of the International Common Diseases Alliance
and the Ethics Working Group of the Human Cell Atlas. 2018-2023, | was a member of the
Young Academy of the Berlin-Brandenburg Academy of Sciences and Humanities and the
National Academy of Sciences Leopoldina. | have organized six scientific meetings and
workshops so far, including an international winter school on global regulation of genome
editing. Other areas addressed include issues of comparative constitutional law.

Supervision of Researchers in Early Career Phases

| have been appointed as a professor in February 2022 and since then | am allowed to
supervise doctoral and LL.M. students in law (there is no bachelor's program in the German
legal education system). For this reason, | have not yet supervised a doctoral thesis. As far as
LL.M. theses are concerned, | have been the first supervisor for two thesis, second supervisor
for one thesis and external supervisor for two thesis since February 2022.

Scientific Results

Category A

The following selection of 10 peer-reviewed publications provides an overview of my research
on contributions in medical and data protection law, international and European law, and
comparative public law. The papers are co-authored with (international) researchers at various
levels of their academic careers or are solely authored by myself.

Rothstein, MA, Zimmerer, KC, Andanda, P [...], Molnar-Gabor, F, [...], Wathuta, JM, Zawati,
MH, Knoppers, BM (2024). International scope of biomedical research ethics review.
Science385,145-147. DOI:10.1126/science.adp6277.

The substantial societal implications of biomedical research and the globalization of scientific
inquiry make it important to understand whether research ethics review in each country
addresses both individual and societal issues. We address current regulatory policies and offer
comments about possible changes.

Molnar-Gabor, F. Implementing the human right to science in the context of health-related data
processing, Journal of Law and the Biosciences, Volume 11, Issue 1, January-June 2024,
Isae004, https://doi.org/10.1093/jlb/Isae004.

This paper contributes to the exploration of the potential application of duties related to the
diligent anticipation of the (imminent) harms and (potential) benefits to humans that scientific
innovation engenders to health-related contexts.




https://doi.org/10.1126/science.adp6277

https://doi.org/10.1093/jlb/lsae004
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Bernier A, Molnar-Gabor F, Knoppers BM, et al. Reconciling the biomedical data commons and
the GDPR: three lessons from the EUCAN ELSI collaboratory. European Journal of Human
Genetics : EJHG. 2024 Jan;32(1):69-76. DOI: 10.1038/s41431-023-01403-y.

The rapid evolution of legal requirements applicable to data use has the potential to outstrip the
capabilities of networks of biomedical data users to respond to the shifting norms. Legislatures,
courts, and regulators in the EU should therefore implement legal changes.

Molnar-Gabor F, Beauvais MJS, Bernier A, Jimenez MPN, Recuero M, Knoppers BM (2022).
Bridging the European Data Sharing Divide in Genomic Science. J Med Internet Res;
24(10):e37236. DOI: 10.2196/37236.

We argue for the importance of creating data spaces for genomic research that are detached
from contexts in which fundamental rights concerns related to surveillance measures override a
purpose-specific balancing of fundamental rights.

Molnar-Gabor, F, Kaldowski, L, and Schenk, A (2022). Alteinwilligungen im Forschungskontext.
Vermachtnis friherer Willenserklarungen fir die Weiterverarbeitung personenbezogener Daten:
Alteinwilligungen flr wissenschaftliche Forschungszwecke aus der datenschutzrechtlichen
Perspektive. In: Zeitschrift flir Datenschutz, 7/2022, 376-383.

We interpret the General Data Protection Regulation under which old consent forms can be
used as justification for further processing of health-related data.

Molnar-Gabor, F et al. (2021). Harmonization after the GDPR? Divergences in the rules for
genetic and health data sharing in four member states and ways to overcome them by EU
measures: Insights from Germany, Greece, Latvia and Sweden. Seminars in Cancer Biology.
Vol. 84, pp. 271-283. DOI: 10.1016/j.semcancer.2021.12.001.

We compare the implementation of the General Data Protection Regulation for the processing
of health data in EU member states and examine possible measures for their harmonization.

Rehm, HLA, Page, AJH., Smith, L [...], Molnar-Gabor, F [...], Goodhand, P, North, K, and
Birney, E (2021). GA4GH: International policies and standards for data sharing across genomic
research and healthcare. Cell Genomics 1(2), 100029. DOI: 10.1016/j.xgen.2021.100029.

This publication outlines the work of the Global Alliance for Genomics and Health in the area of
international standard setting for the cross-border processing of sensitive genomic data.

Philips, M, Molnar-Gabor, F, Korbel, JO, Thorogood, A, Joly, Y, Chalmers, D, Townend, D,
Knoppers, BM (2020). The PCAWG Consortium. Of Clouds and Genomic Data Protection.
Nature 578, 31-33. DOI: 10.1038/d41586-020-00082-9.

We present codes of conduct as a regulatory measure to create self-requlatory or legally
binding rules for genomic data processing that can be instructive for data processing in general.

Molnar-Gabor, F (2019). Das Recht auf Nichtwissen — Fragen einer Verrechtlichung im Kontext
von Big Data in der modernen Biomedizin. In: G Duttge/Ch Lenk (Hrsg.) Das sogenannte Recht
auf Nichtwissen: Normatives Fundament und anwendungspraktische Geltungskraft, Mentis 83-
117.

The publication offers a comprehensive evaluation of the right not to know derived from the
general right of personality in German constitutional law.

Molnar-Gabor, F (2018). Germany: a fair balance between scientific freedom and data subjects’
rights? In: Human Genetics 137(8), 619-626. DOI: 10.1007/s00439-018-1912-1.

In this publication, | provide an analysis of the German implementation of the General Data
Protection Regulation for the processing of health-related data.




https://doi.org/10.2196/37236

https://doi.org/10.1016/j.semcancer.2021.12.001

https://doi.org/10.1016/j.xgen.2021.100029

https://doi.org/10.1038/d41586-020-00082-9

https://doi.org/10.1007/s00439-018-1912-1
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Category B
| am a Co-Editor of the International Health Data Sharing Forum of the Global Alliance for
Genomics and Health.

Academic Distinctions

Since 2019 | am a member of the Akademie-Kolleg (Heidelberg Academy of Sciences and
Humanities). 2018-2023, | have been a selected member of the Junge Akademie for a period of
five years. In 2020, | was awarded the Heinz Maier-Leibnitz Prize for my interdisciplinary
research in data privacy and medical law. In 2019, | was awarded the Young Scholar Award of
the EU Administrative Law Research Network for a case law analysis of EU Member States on
case-by-case decision-making in administrative law and administrative procedure. In 2016, |
was awarded the Promotion Award der VG Wort for my dissertation. In 2015, the Heidelberg
Academy of Sciences awarded Professor Jan Korbel and me the Manfred Fuchs Prize for our
interdisciplinary collaboration between genomics and law.

Other Information

| would like to highlight selected, currently running third-party funded projects: Since 2022, |
have been involved as Pl in the collaborative project "Model-based Al" (Physical Models and
Deep Learning for Imaging and Cancer Treatment), funded by the Carls-Zeiss-Foundation (until
2028). 2022-2024, | am coordinating the collaborative effort "Data Protection Field Trial in
Network Medicine", in which we are clarifying data protection conditions for data trustees
(funded by the German Federal Ministry of Education and Health). 2020-2025, | am PI and co-
spokesperson of the DFG-funded "German Human Genome Phenome Archive", in which we
are establishing the privacy governance framework for the national omics data infrastructure for
scientific research. 2019-2025 | am Pl of the collaborative project "Cancer Patient Care via
Artificial Intelligence" funded by the Volkswagen Foundation, in which | clarify liability and
privacy perspectives of Al in cancer.

Data protection and consent to the processing of optional data

If you provide voluntary information (marked as optional) in this CV, your consent is required.
Please confirm your consent by checking the box below.

[X] I expressly consent to the processing of the voluntary (optional) information, including
“special categories of personal data”' in connection with the DFG’s review and decision-making
process regarding my proposal. This also includes forwarding my data to the external reviewers,
committee members and, where applicable, foreign partner organisations who are involved in the
decision-making process. To the extent that these recipients are located in a third country (outside the
European Economic Area), | additionally consent to them being granted access to my data for the above-
mentioned purposes, even though a level of data protection comparable to EU law may not be
guaranteed. For this reason, compliance with the data protection principles of EU law is not guaranteed in
such cases. In this respect, there may be a violation of my fundamental rights and freedoms and resulting
damages. This may make it more difficult for me to assert my rights under the General Data Protection
Regulation (e.g. information, rectification, erasure, compensation) and, if necessary, to enforce these
rights with the help of authorities or in court.

1 Special categories of personal data are those “revealing racial or ethnic origin, political opinions, religious or philosophical beliefs,
or trade union membership, and (...) genetic data, biometric data for the purpose of uniquely identifying a natural person, data
concerning health or data concerning a natural person’s sex life or sexual orientation” (Article 9(1) GDPR).
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I may revoke my consent in whole or in part at any time — with effect for the future, freely and without
giving reasons — vis-a-vis the DFG (postmaster@dfg.de). The lawfulness of the processing carried out up
to that point remains unaffected. Insofar as | transmit “special categories of personal data” relating to third
parties in this CV, | confirm that the necessary legitimation under data protection law exists (e.g. based on
consent).

| have taken note of the DFG’s Data Protection Notice relating to research funding, which | can access at
www.dfg.de/privacy policy and | will forward it to such persons whose data the DFG processes as a
result of being mentioned in this CV.




mailto:postmaster@dfg.de

https://www.dfg.de/privacy_policy
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Curriculum Vitae

Personal Data

Title Dr.

First name Susanne

Name Motameny

Current position Scientist (end of contract term: 31.12.2025)

Current institution(s)/site(s), | University of Cologne, Cologne Center for Genomics,
country Germany

Identifiers/ORCID 0000-0003-1186-1108

Qualifications and Career

Stages Periods and Details

Degree programme Studies of mathematics and computer science,
Friedrich-Schiller Universitat Jena, Jena, Germany
(1998-2003)

Diplom (~MSc) in Mathematics (2003)

Doctorate 2009 — PhD (Dr. rer. nat.) in Applied Mathematics
(University of Cologne, Germany); supervisors:
Ulrich Faigle, Rita Schmutzler

Stages of academic/professional e Since 2019: Head of NGS Data Analysis Group

career at the Cologne Center for Genomics, University
of Cologne, Cologne, Germany.

e Since 2009: Scientist at the Cologne Center for
Genomics, University of Cologne, Cologne,
Germany

Activities in the Research System

e Since 2018: Leader of the Next Generation Sequencing Competence Network (NGS-
CN) Special Interest Group 5 “Data Management & Protection”

Scientific Results

Category A

1.

Hanssen F, Gabernet G, Smith NH, Mertes C, Guha Neogi A, Brandhoff L, Ossowski A,
Altmueller J, Becker K, Petzold A, Sturm M, Stécker T, Sivalingam S, Brand F, Schmidt A,
Buness A, Probst AJ, Motameny S, Koéster J. NCBench: providing an open, reproducible,
transparent, adaptable, and continuous benchmark approach for DNA-sequencing-based
variant calling [version 1; peer review: 2 approved with
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reservations]. F1000Research 2023, 12:1125
(https://doi.org/10.12688/f1000research.140344.1)

2. Butler-Laporte G, Povysil G, Kosmicki JA, Cirulli ET, Drivas T, Furini S, Saad C, Schmidt A,
Olszewski P, Korotko U, Quinodoz M, Celik E, Kundu K, Walter K, Jung J, Stockwell AD,
Sloofman LG, Jordan DM, Thompson RC, Del Valle D, Simons N, Cheng E, Sebra R, Schadt
EE, Kim-Schulze S, Gnjatic S, Merad M, Buxbaum JD, Beckmann ND, Charney AW,
Przychodzen B, Chang T, Pottinger TD, Shang N, Brand F, Fava F, Mari F, Chwialkowska K,
Niemira M, Pula S, Baillie JK, Stuckey A, Salas A, Bello X, Pardo-Seco J, Gomez-Carballa A,
Rivero-Calle |, Martinén-Torres F, Ganna A, Karczewski KJ, Veerapen K, Bourgey M,
Bourque G, Eveleigh RJ, Forgetta V, Morrison D, Langlais D, Lathrop M, Mooser V, Nakanishi
T, Frithiof R, Hultstrom M, Lipcsey M, Marincevic-Zuniga Y, Nordlund J, Schiabor Barrett KM,
Lee W, Bolze A, White S, Riffle S, Tanudjaja F, Sandoval E, Neveux |, Dabe S, Casadei N,
Motameny S, Alaamery M, Massadeh S, Aljawini N, Almutairi MS, Arabi YM, Algahtani SA,
Al Harthi FS, Almutairi A, Alqubaishi F, Alotaibi S, Binowayn A, Alsolm EA, El Bardisy H,
Fawzy M, Cai F, Soranzo N, Butterworth A; COVID-19 Host Genetics Initiative; DeCOIl Host
Genetics Group; GEN-COVID Multicenter Study (ltaly); Mount Sinai Clinical Intelligence
Center; GEN-COVID consortium (Spain); GenOMICC Consortium; Japan COVID-19 Task
Force; Regeneron Genetics Center; Geschwind DH, Arteaga S, Stephens A, Butte MJ,
Boutros PC, Yamaguchi TN, Tao S, Eng S, Sanders T, Tung PJ, Broudy ME, Pan Y, Gonzalez
A, Chavan N, Johnson R, Pasaniuc B, Yaspan B, Smieszek S, Rivolta C, Bibert S, Bochud
PY, Dabrowski M, Zawadzki P, Sypniewski M, Kaja E, Chariyavilaskul P, Nilaratanakul V,
Hirankarn N, Shotelersuk V, Pongpanich M, Phokaew C, Chetruengchai W, Tokunaga K,
Sugiyama M, Kawai Y, Hasegawa T, Naito T, Namkoong H, Edahiro R, Kimura A, Ogawa S,
Kanai T, Fukunaga K, Okada Y, Imoto S, Miyano S, Mangul S, Abedalthagafi MS, Zeberg H,
Grzymski JJ, Washington NL, Ossowski S, Ludwig KU, Schulte EC, Riess O, Moniuszko M,
Kwasniewski M, Mbarek H, Ismail SI, Verma A, Goldstein DB, Kiryluk K, Renieri A, Ferreira
MAR, Richards JB. Exome-wide association study to identify rare variants influencing COVID-
19 outcomes: Results from the Host Genetics Initiative. PLoS Genet. 2022 Nov
3;18(11):e1010367. doi: 10.1371/journal.pgen.1010367.

3. Theobald SJ, Simonis A, Georgomanolis T, Kreer C, Zehner M, Eisfeld HS, Albert MC, Chhen
J, Motameny S, Erger F, Fischer J, Malin JJ, Grab J, Winter S, Pouikli A, David F, Boll B,
Koehler P, Vanshylla K, Gruell H, Suarez I, Hallek M, Fatkenheuer G, Jung N, Cornely OA,
Lehmann C, Tessarz P, Altmuller J, Nirnberg P, Kashkar H, Klein F, Koch M, Rybniker J.
Long-lived macrophage reprogramming drives spike protein-mediated inflammasome
activation in COVID-19. EMBO Mol Med. 2021 Aug 9;13(8):e14150. doi:
10.15252/emmm.202114150. Epub 2021 Jun 16.

4. Wang H, Humbatova A, Liu Y, Qin W, Lee M, Cesarato N, Kortim F, Kumar S, Romano MT,
Dai S, Mo R, Sivalingam S, Motameny S, Wu Y, Wang X, Niu X, Geng S, Bornholdt D, Kroisel
PM, Tadini G, Walter SD, Hauck F, Girisha KM, Calza AM, Bottani A, Altmuller J, Buness A,
Yang S, Sun X, Ma L, Kutsche K, Grzeschik KH, Betz RC, Lin Z. Mutations in SREBF1,
Encoding Sterol Regulatory Element Binding Transcription Factor 1, Cause Autosomal-
Dominant IFAP Syndrome. Am J Hum Genet. 2020 Jul 2;107(1):34-45. doi:
10.1016/j.ajhg.2020.05.006. Epub 2020 Jun 3.



https://doi.org/10.12688/f1000research.140344.1
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10.

Pergande M, Motameny S, Ozdemir O, Kreutzer M, Wang H, Daimagiiler HS, Becker K,
Karakaya M, Ehrhardt H, Elcioglu N, Ostojic S, Chao CM, Kawalia A, Duman O, Koy A, Hahn
A, Reimann J, Schoner K, Schanzer A, Westhoff JH, Schwaibold EMC, Cossee M, Imbert-
Bouteille M, von Pein H, Haliloglu G, Topaloglu H, Altmduller J, Nurnberg P, Thiele H, Heller
R, Cirak S. The genomic and clinical landscape of fetal akinesia. Genet Med. 2020
Mar;22(3):511-523. doi: 10.1038/s41436-019-0680-1. Epub 2019 Nov 4. Erratum in: Genet
Med. 2020 Aug;22(8):1426-1428. doi: 10.1038/s41436-020-0839-9.

. Awazawa M, Gabel P, Tsaousidou E, Nolte H, Kriger M, Schmitz J, Ackermann PJ, Brandt

C, Altmdller J, Motameny S, Wunderlich FT, Kornfeld JW, Bliher M, Briining JC. A microRNA
screen reveals that elevated hepatic ectodysplasin A expression contributes to obesity-
induced insulin resistance in skeletal muscle. Nat Med. 2017 Dec;23(12):1466-1473. doi:
10.1038/nm.4420. Epub 2017 Nov 6.

Kawalia A, Motameny S, Wonczak S, Thiele H, Nieroda L, Jabbari K, Borowski S, Sinha V,
Gunia W, Lang U, Achter V, Nurnberg P. Leveraging the power of high performance
computing for next generation sequencing data analysis: tricks and twists from a high
throughput exome workflow. PLoS One. 2015 May 5;10(5):e0126321. doi:
10.1371/journal.pone.0126321.

Frommolt P, Abdallah AT, Altmuller J, Motameny S, Thiele H, Becker C, Stemshorn K,
Fischer M, Freilinger T, Nurnberg P. Assessing the enrichment performance in targeted
resequencing experiments. Hum Mutat. 2012 Apr;33(4):635-41. doi: 10.1002/humu.22036.
Epub 2012 Feb 28.

Motameny S, Wolters S, Nirnberg P, Schumacher B. Next Generation Sequencing of
miRNAs - Strategies, Resources and Methods. Genes (Basel). 2010 Jun 3;1(1):70-84. doi:
10.3390/genes1010070.

Gebert J, Motameny S, Faigle U, Forst CV, Schrader R. Identifying genes of gene regulatory
networks using formal concept analysis. J Comput Biol. 2008 Mar;15(2):185-94. doi:
10.1089/cmb.2007.0107.
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Data protection and consent to the processing of optional data

If you provide voluntary information (marked as optional) in this CV, your consent is required.
Please confirm your consent by checking the box below.

[ x] 1 expressly consent to the processing of the voluntary (optional) information, including “special
categories of personal data”' in connection with the DFG’s review and decision-making process
regarding my proposal. This also includes forwarding my data to the external reviewers, committee
members and, where applicable, foreign partner organisations who are involved in the decision-making
process. To the extent that these recipients are located in a third country (outside the European Economic
Area), | additionally consent to them being granted access to my data for the above-mentioned purposes,
even though a level of data protection comparable to EU law may not be guaranteed. For this reason,
compliance with the data protection principles of EU law is not guaranteed in such cases. In this respect,
there may be a violation of my fundamental rights and freedoms and resulting damages. This may make it
more difficult for me to assert my rights under the General Data Protection Regulation (e.g. information,
rectification, erasure, compensation) and, if necessary, to enforce these rights with the help of authorities
or in court.

I may revoke my consent in whole or in part at any time — with effect for the future, freely and without giving
reasons — vis-a-vis the DFG (postmaster@dfg.de). The lawfulness of the processing carried out up to that
point remains unaffected. Insofar as | transmit “special categories of personal data” relating to third parties,
| confirm that the necessary legitimation under data protection law exists (e.g. based on consent).

| have taken note of the DFG’s Data Protection Notice relating to research funding, which | can access at
www.dfg.de/privacy policy and | will forward it to such persons whose data the DFG processes as a result
of being mentioned in this CV.

1 Special categories of personal data are those “revealing racial or ethnic origin, political opinions, religious or philosophical beliefs,
or trade union membership, and (...) genetic data, biometric data for the purpose of uniquely identifying a natural person, data
concerning health or data concerning a natural person’s sex life or sexual orientation” (Article 9(1) GDPR).



mailto:postmaster@dfg.de

https://www.dfg.de/privacy_policy



Curriculum Vitae

Personal Data

Title Prof. Dr. rer. nat.

First name Sven

Name Nahnsen

Current position Scientific Director at the Quantitative Biology Center (QBIC)

& Professor (W3) for Biomedical Data Science

Current institution(s)/site(s), Department of Computer Sciences, University of Tlbingen,
country Germany
Identifiers/ ORCID 0000-0002-4375-0691

Qualifications and Career

Stages Periods and Details

Degree programme ¢ Biomathematics (Vordiplom), 2001-2003,
University of Greifswald, Germany

¢ Dipléme d’'ingénieure de biotechnologie (MSc in
biotechnology), University of Strasbourg,

France
Doctorate 2010, Profs Kohlbacher/Nordheim, Computer
Science, University of Tlbingen, Germany
Stages of academic/professional 2021- Full Professor for Biomedical Data Science,
career (optional after doctorate) Department for Computer Science, University of
Tldbingen

2018- Scientific Director, Quantitative Biology
Center (QBIC), University of Tubingen

2018- Akademischer Oberrat (Senior lecturer),
University of Tubingen

2015-2018  Akademischer Rat (lecturer),
University of Tubingen

2012-2018 Head, Quantitative Biology Center
(QBIC), University of Tubingen

2011-2013  Senior Research Scientist, Center for
Bioinformatics, University of Tlbingen

2013-2015  Co-founder and CEO, CodeMS UG
(haftungsbeschrankt), Berlin




https://orcid.org/0000-0002-4375-0691



2007-2010 Research Scientist, Proteome Center
Tudbingen and Software Developer, Center for
Bioinformatics, University of Tubingen

2006 Research scientist, University of Cambridge,
UK

Engagement in the Research System optional, free text

CREATION OF ASSOCIATION:
2016 Co-Founder, European Bioinformatics Core Community Network

OTHER APPOINTMENTS AND ELECTED POSITIONS:

2021- Member Board of Directors, Center for Personalized Medicine, University of Tubingen
2021- Member of the Steering Committee, iFIT Cluster of Excellence, University of Tubingen
2016- Member, Biobank Commission, University of Tubingen

2015- Member, Core Facility Commission, University of Tlbingen

2014- Member, Center for Bioinformatics, University of Tubingen

Scientific Results

Category A

1.

Hanssen F, Garcia MU, Folkersen L, Pedersen AS, Lescai F, Jodoin S, Miller E, Seybold M,
Wacker O, Smith N, Gabernet G, Nahnsen S. 2024. Scalable and efficient DNA sequencing
analysis on different compute infrastructures aiding variant discovery. NAR Genom Bioinform.
doi: 10.1093/nargab/Iqae031.

Ewels PA, Peltzer A, Fillinger S, Patel H, Alneberg J, Wilm A, Garcia MU, Di Tommaso P,
Nahnsen S. 2020. The nf-core framework for community-curated bioinformatics pipelines.
Nat. Biotechnol doi:10.1038/s41587-020-0439-x

Rajaraman S, Canjuga D, Ghosh M, Codrea MC, Sieger R, Wedekink F, Tatagiba M, Koch
M, Lauer UM, Nahnsen S, Rammensee HG, Mihlebach MD, Stevanovic S, Tabatabai G.
2019. Measles virus-based treatments trigger a pro-inflammatory cascade and a treatment-
specific immunopeptidome in glioblastoma. Mol Ther Oncolytics 12:147-61.

Mohr C, Friedrich A, Wojnar D, Kenar E, Polatkan AC, Codrea MC, Czemmel S, Kohlbacher
O, Nahnsen S. 2018. qgPortal: A platform for data-driven biomedical research. PLoS
One13:e0191603.

Korkmaz AG, Popov T, Peisl L, Codrea MC, Nahnsen S, Steimle A, Velic A, Macek B, von
Bergen M, Bernhardt J, Frick JS. 2017. Proteome and phosphoproteome analysis of
commensally induced dendritic cell maturation states. J Proteomics 180:11-24.

Roést HL, Sachsenberg T, Aiche S, Bielow C, Weisser H, Aicheler,F, Andreotti S, Ehrlich HC,
Gutenbrunner P, Kenar E, Liang X, Nahnsen S, Nilse L, Pfeuffer J, Rosenberger G, Rurik
M, Schmitt U, Veit J, Walzer M, Wojnar D, Wolski WE, Schilling O, Choudhary JS, Malmstrom
L, Aebersold R, Reinert K, Kohlbacher O. 2016. OpenMS: a flexible open-source software
platform for mass spectrometry data analysis. Nat Methods 13:741-8.

Loffler MW, Chandran PA, Laske K, Schroeder C, Bonzheim |, Walzer M, Hilke FJ, Trautwein
N, Kowalewski DJ, Schuster H, Gunder M, Carcamo Yafez VA, Mohr C, Sturm M, Nguyen
HP, Riess O, Bauer P, Nahnsen S, Nadalin S, Zieker D, Glatzle J, Thiel K, Schneiderhan-
Marra N, Clasen S, Bésmdller H, Fend F, Kohlbacher O, Gouttefangeas C, Stevanovi¢ S,
Kdnigsrainer A, Rammensee HG. 2016. Personalized peptide vaccine-induced immune





response associated with long-term survival of a metastatic cholangiocarcinoma patient. J
Hepatol 65:849-55.

8. Dammeier S*, Nahnsen S*, Veit J*, Wehner F, Ueffing M, Kohlbacher O. 2016. Mass-
spectrometry-based proteomics reveals organ-specific expression patterns to be used as
forensic evidence. J Proteome Res 15:182-92.

9. Walzer M, Pernas LE, Nasso S, Bittremieux W, Nahnsen S, Kelchtermans P, Pichler P, van
den Toorn HW, Staes A, Vandenbussche J, Mazanek M, Taus T, Scheltema RA, Kelstrup
CD, Gatto L, van Breukelen B, Aiche S, Valkenborg D, Laukens K, Lilley KS, Olsen JV, Heck
AJ, Mechtler K, Aebersold R, Gevaert K, Vizcaino JA, Hermjakob H, Kohlbacher O, Martens
L. 2014. gcML: an exchange format for quality control metrics from mass spectrometry
experiments. Mol Cell Proteomics 13:1905-13.

10. Weisser H, Nahnsen S, Grossmann J, Nilse L, Quandt A, Brauer H, Sturm M, Kenar E,
Kohlbacher O, Aebersold R, Malmstrom L. 2013. An automated pipeline for high-throughput
label-free quantitative proteomics. J Proteome Res 15:4686-95.

11.

Category B

1. nf-core: a best practice framework for bioinformatics workflows. https://github.com/nf-core.

Academic Distinctions

2020 Offer (Ruf) for W3 Professorship for “Biomedical Data Science”, University of Tibingen
(accepted)

2020 Offer (Ruf) for W3 Professorship for “Neuroonkologische Bioinformatik”, University of
Heidelberg, Germany (declined)

2006 Student research fellowship, University of Cambridge, UK

2004-2006 EUCOR Fellowship, Upper Rhine Universities



https://github.com/nf-core
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Curriculum Vitae

Personal Data

Title Prof. Dr.-Ing. Dr. h.c.

First name Stefan

Name Wesner

Current position Director IT Centre University of Cologne (ITCC)

Professor for Parallel and Distributed Systems (W3)
Chairman of the Executive Board Verein zur Férderung
eines Deutschen Forschungsnetzes e. V. (DFN)

country

Current institution(s)/site(s), | University of Cologne, Germany

Identifiers/ORCID https://orcid.org/0000-0002-7270-7959

Qualifications and Career

Stages

Periods and Details

Degree programme

1997 Diploma in Electrical Engineering (Dipl.-Ing.),
Universitat des
Saarlandes, Saarbriicken, Germany

Doctorate

2008, supervisor Prof. Dr.-Ing. Dr. h.c. Dr. h.c. Prof.
E.h. Michael M. Resch, Integrated Management
Framework for Dynamic Virtual

Organisations, University of Stuttgart, Germany

Stages of academic/professional
career

2024 - Present Chairman of the Executive Board
Verein zur Foérderung eines Deutschen
Forschungsnetzes e. V. (DFN)

* 2022 - Present Director IT Centre University of
Cologne and Chair of Parallel and Distributed
Systems

» 2018 - 2022 Chief Information Officer (CIO) Ulm
University

* 2013 - 2022 Director Kommunikations- und
Informationszentrum (kiz), UIm University

* 2013 - 2022 Director Institute/Chair of Information
Resource Management, UIm University

* 2011 - 2012 Managing Director High Performance
Computing Centre Stuttgart (HLRS)

» 2006 - 2010 Head of Applications and
Visualisation, HLRS

» 2004 - 2006 Group Leader Distributed Systems
Research, HLRS
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* 1997 - 2004 Scientific employee, Stuttgart
University Computing Centre

Supplementary Career Information

e first-generation academic
e during the peak of the pandemic the IT service provider role significantly affected the
time available for research activities

Activities in the Research System

e Chairman of the Executive Board Deutsches Forschungsnetzes DFN
(Vorstandsvorsitzender)

e Extended Managing Board Deutsches Forschungsnetz DFN
(Mitglied des Verwaltungsrats)

e Scientific Chairman Baden-Wirttemberg Extended LAN (BelWu) from 2013-2022

Supervision of Researchers in Early Career Phases

e 3 postdoctoral researchers
e 6 PhD students
e 17 Diploma/Master students

Scientific Results

Category A

In this category please enter articles in peer-reviewed journals, peer-reviewed contributions to
conferences or anthology volumes, and book publications (see also DEG form 1.91). A maximum
of ten items may be listed.

1. Volpert S., Erb B., Eisenhart G., Seybold D.,Wesner, S, Domaschka J., A Methodology
and Framework to Determine the Isolation Capabilities of Virtualisation Technologies. in
Proceedings of the 2023 ACM/SPEC International Conference on Performance
Engineering 149—-160 (Association for Computing Machinery, New York, NY, USA,
2023). doi:10.1145/3578244.3583728.

2. Sarton J., Zellmann S., Demirci S., GANudANukbay U., Alexandre-Barff W., Lucas L.,
Dischler J. M., Wesner, S, Wald I. , State-of-the-art in Large-Scale Volume Visualization
Beyond Structured Data. Computer Graphics Forum 42, 491-515, 2023.
doi:10.1111/cgf.14857

3. Leznik, M., Lochner, A.,Wesner, S., Domaschka, J., The Great GAN Bake Off, An
Extensive Systematic Evaluation of Generative Adversarial Network Architectures for
Time Series Synthesis, 2022, 2(1), doi: 10.5070/SR32159045

4. Tsitsipas, A., Eisenhart, G., Seybold, D., Wesner, S., Scalable Shapeoid Recognition on
Multivariate Data Streams with Apache Beam, in K. Arai (ed.) Intelligent Computing,
2022, Cham: Springer International Publishing (Lecture Notes in Networks and
Systems), 695, doi: 10.1007/978-3-031-10461-9 48

5. Seybold, D., Wesner, S., Domaschka, J., King louie: reproducible availability
benchmarking of cloud-hosted DBMS, 2020, in Proceedings of the 35th Annual ACM
Symposium on Applied Computing. New York, NY, USA: Association for Computing
Machinery, 144, doi: 10.1145/3341105.3373968



https://www.dfg.de/formulare/1_91/1_91_en.pdf
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10.

Hauser, C.B., Wesner, S., Reviewing Cloud Monitoring: Towards Cloud Resource
Profiling, 2018, in 2018 IEEE 11th International Conference on Cloud Computing
(CLOUD), 678, doi: 10.1109/CLOUD.2018.00093

Nikolov, V.,Wesner, S., Eugen, F., Hauck, F. J., A Hierarchical Scheduling Model for
Dynamic Soft-Realtime System, 2017, 23, doi: 10.4230/LIPICS.ECRTS.2017.7
Ostberg, P.-O., Byrne, J., Casari, P., Eardley, P., Fernandez Anta, J., Forsman, J.,
Kennedy, J., Le Duc, T., Marino, M. N., Loomba, R., Pe'na, M. A. L., Vega, J. L., Lynn,
T., Mancuso, V. Svorobej, S., Torneus, A., Wesner, S, Willis, P., Domaschka, J.,
Reliable capacity provisioning for distributed cloud/edge/fog computing applications,
2017, in 2017 European Conference on Networks and Communications (EuCNC), 1, doi:
10.1109/EuCNC.2017.7980667

Neuer, M., Salk, J., Berger, H., Focht, E., Mosch, C., Siegmund, K., Kushnarenko, V.,
Kombrink, S., Wesner, S., Motivation and Implementation of a Dynamic Remote Storage
System for 1/0 Demanding HPC Applications, in M. Taufer, B. Mohr, and J.M. Kunkel
(eds) High Performance Computing, 2016, Cham: Springer International Publishing
(Lecture Notes in Computer Science), 616, doi: 10.1007/978-3-319-46079-6 42

Rotta, R., Nolte, J., Niklov, V., Schubert, L., Bonfert, S., Wesner, S., MyThOS —
Scalable OS Design for Extremely Parallel Applications, 2016, in 2016 Intl IEEE
Conferences on Ubiquitous Intelligence Computing, Advanced and Trusted Computing,
Scalable Computing and Communications, Cloud and Big Data Computing, Internet of
People, and Smart World Congress (UIC/ATC/ScalCom/CBDCom/loP/SmartWorld),
1165, doi: 10.1109/UIC-ATCScalCom-CBDCom-loP-SmartWorld.2016.0179

Category B

1.

Schneider, G., Heuveline, V., Horstmann, K.-W., Neumair, B., Hatscher, P., Pfister, A.,
Beutner, J., Resch, M., Wallter, T., Wesner, S., Dorn, R., Holst, M., Controls, M., Last,
G., 2021, Rahmenkonzept der Hochschulen des Landes Baden-Wirttemberg flir
datenintensive Dienste — bwDATA Phase Ill (2020-2024), Accessed: 20 October 2022
Gerken, J., HANatscher, P., Krolopp, H., Nu.baumer, M., Peter, C., Pfister, A., Rehm, S.,
Rottenecker, J., Scheffer, K., Schenek, M., Schneider, G., Tegelears, M., Walter, T.,
Wesner, S., Windscheid, B., Winter, J., Bohr, I., 2021, Strategische Themen der
digitalen Transformation administrativer Prozesse an den Universitaten in Baden-
Wirttemberg - eine kooperative Umsetzung, doi: 10.18419/opus-12177

Schneider, G., Heuveline, V., Horstmann, K.-W., Neumair, B., Hatscher, P., Kolbitsch, J.,
Rehm, S., Resch, M., Walter, T., Wesner, S., Castellaz, P., 2019, Umsetzungskonzept
der UniversitANaten des Landes Baden-WANurttemberg fANur das High Performance
Computing (HPC), Data Intensive Computing (DIC) und Large Scale Scientific Data
Management (LS2DM). UniversitANat TANubingen, Accessed: 2 February 2022
Schubert, L., Bonfert, S., Wesner, S. (2019) ‘Modular Operating Systems for Large-
Scale, Distributed, and Heterogeneous Environments’, in Heterogeneous Computing
Architectures. CRC Press, doi: 10.1201/9780429399602-2

Schneider, G., Heuveline, V., Horstmann, K.-W., Neumair, B., Waldvogel, M., Linen, P.,
Resch, M., Walter, T., Wesner, S., Castellaz, P., Hartenstein, H., Dispute, A.,
Bettenlehner, M., 2018, Rahmenkonzept der Hochschulen des Landes Baden-
Wirttemberg fur datenintensive Dienste — bwDATA, 2015-2019, Accessed: 2 February
2022

Wesner, S., Walter, T., von Suchodoletz, D., Strukturen und Gremien einer bwHPC-
Governance — Momentaufnahmen und Perspektiven, in Strukturen und Gremien einer
bwHPC-Governance — Momentaufnahmen und Perspektiven, 2016, De Gruyter
Oldenbourg, 315, doi: 10.1515/9783110459753-027

Wesner, S., Suchodoletz, D. von, Schneider, G., ANUberlegungen zu laufenden Cluster-
Erweiterungen in bwHPC, in Uberlegungen zu laufenden Cluster-Erweiterungen in
bwHPC, 2016, De Gruyter Oldenbourg, pp. 331, doi: 10.1515/9783110459753-028
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Academic Distinctions

e 2017 DonNTU Donetzk/Prokrowsk Award of the honorary degree Dr. h.c.

Data protection and consent to the processing of optional data

If you provide voluntary information (marked as optional) in this CV, your consent is required.
Please confirm your consent by checking the box below.

[ X]1expressly consent to the processing of the voluntary (optional) information, including “special
categories of personal data”! in connection with the DFG’s review and decision-making process
regarding my proposal. This also includes forwarding my data to the external reviewers, committee
members and, where applicable, foreign partner organisations who are involved in the decision-making
process. To the extent that these recipients are located in a third country (outside the European Economic
Area), | additionally consent to them being granted access to my data for the above-mentioned purposes,
even though a level of data protection comparable to EU law may not be guaranteed. For this reason,
compliance with the data protection principles of EU law is not guaranteed in such cases. In this respect,
there may be a violation of my fundamental rights and freedoms and resulting damages. This may make it
more difficult for me to assert my rights under the General Data Protection Regulation (e.g. information,
rectification, erasure, compensation) and, if necessary, to enforce these rights with the help of authorities
or in court.

I may revoke my consent in whole or in part at any time — with effect for the future, freely and without giving
reasons — vis-a-vis the DFG (postmaster@dfg.de). The lawfulness of the processing carried out up to that
point remains unaffected. Insofar as | transmit “special categories of personal data” relating to third parties,
| confirm that the necessary legitimation under data protection law exists (e.g. based on consent).

| have taken note of the DFG’s Data Protection Notice relating to research funding, which | can access at
www.dfg.de/privacy policy and | will forward it to such persons whose data the DFG processes as a result
of being mentioned in this CV.

1 Special categories of personal data are those “revealing racial or ethnic origin, political opinions, religious or philosophical beliefs,
or trade union membership, and (...) genetic data, biometric data for the purpose of uniquely identifying a natural person, data
concerning health or data concerning a natural person’s sex life or sexual orientation” (Article 9(1) GDPR).



mailto:postmaster@dfg.de

https://www.dfg.de/privacy_policy
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Title Prof. Dr.
First name Juliane
Name Winkelmann

Current position

Professor (W3) Director

Current institution(s)/site(s
country

),

Institute of Human genetics, University Hospital Technical
University Munich (TUM)
Institute of Neurogenomics Helmholtz Center Munich

Identifiers/ORCID

0000-0002-3074-599X

Qualifications and Career

Stages

Periods and Details

Degree programme

1990-1995 Medical studies, Ludwig-Maximilians-University
(LMU), Munich, Germany

Medical studies, Semmelweis University,
Budapest, Hungary

1988-1990

Doctorate

1997 Max Planck Institute of Psychiatry, supervision

Prof. Claudia Trenkwalder

Stages of academic /
professional
career

since 2/2023 Full Professor Human Genetics, TUM
Director, Institute of Human Genetics, TUM

Director,
Helmholtz Zentrum

since 6/2015 Full Professor Neurogenetics TUM
Institute of Neurogenomics
Munich

2013-5/2015 Full Professor of Neuroscience (tenured) Stanford
University USA, Head of Research Lab, Genome
Center / Sleep Center, Stanford University USA

8/2008-2012 Assistant Medical Director (Oberarztin),

Dept. of Neurology and Inst. of Human Genetics, Klinikum
rechts der Isar, TUM and

Head of Research Group “Neurogenetics”, Helmholtz Zentrum

2006-2008 Assistant Medical Director Neurology, Max-Planck
Institute of Psychiatry, Munich

2004-2008 Head of “Neurological Genetics” Group, Max-
Planck Institute of Psychiatry, Munich

2002 Resident, Dept. of Neurology, LMU, Munich

1996- 2001 Intern, Resident, Research Scientist, Max-Planck
Institute of Psychiatry, Dept. of Neurology, Dept. of
Psychiatry, Dept. Psychopharmacology of Sleep

Board certified Human Geneticist (2017) Munich, Germany

Board certified Neurologist (2003) Munich, Germany
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Activities in the Research System

since 2017 Senior Vice President International Alliances and Alumni, TUM
Member of the board of management TUM

since 2024 Elected Member, DFG-Senatskommission fiir Grundsatzfragen der Genforschung
since 2024 Member Kuratorium Max Planck Institute of Psychiatry
2017-2022 Member of the Presidents Think Tank (Otmar Wiestler) Helmholtz Society

Scientific Results

Category A

Schormair B., Zhao C., Bell S. [...] Di Angelantonio E., Oexle K., Winkelmann J. (2024)
Genome-wide meta-analyses of restless legs syndrome yield insights into genetic architecture,
disease biology, and risk prediction; Nat Genet 56, 1090-1099. https://doi.org/10.1038/s41588-
024-01763-1.

Dvoretskova E, Ho MC, Kittke V, Neuhaus F, Vitali I, Lam DD, Delgado |, Feng C, Torres M,
Winkelmann J, Mayer C. (2024) Spatial enhancer activation influences inhibitory neuron identity
during mouse embryonic development. Nat Neurosci 27, 862-872.
https://doi.org/10.1038/s41593-024-01611-9.

Harrer P, Schalk A, Shimura M, Baer S, Calmels N, Spitz MA, Warde MA, Schaefer E, Kittke
VMS, Dincer Y, Wagner M, Dzinovic |, Berutti R, Sato T, Shirakawa T, Okazaki Y, Murayama K,
Oexle K, Prokisch H, Mall V, Mel¢ak |, Winkelmann J, Zech M. (2023) Recessive NUP54
Variants Underlie Early-Onset Dystonia with Striatal Lesions. Ann Neurol. 93(2):330-335.

Tilch E, Schormair B, Zhao C, Salminen AV, Antic Nikolic A, Holzknecht E, Hogl B, Poewe W,
Bachmann CG, Paulus W, Trenkwalder C, Oertel WH, Hornyak M, Fietze |, Berger K, Lichtner
P, Gieger C, Peters A, Muller-Myhsok B, Hoischen A, Winkelmann J, Oexle K. Ann Neurol.
87(2):184-193.

Wagner M, Lorenz G, Volk AE, Brunet T, Edbauer D, Berutti R, Zhao C, Anderl-Straub S,
Bertram L, Danek A, Deschauer M, Dill V, Fassbender K, Fliessbach K, Gétze KS, Jahn H,
Kornhuber J, Landwehrmeyer B, Lauer M, Obrig H, Prudlo J, Schneider A, Schroeter ML, Uttner
I, Vukovich R, Wiltfang J, Winkler AS, Zhou Q, Ludolph AC; German FTLD consortium; Oexle K,
Otto M, Diehl-Schmid J, Winkelmann (2021) Clinico-genetic findings in 509 frontotemporal
dementia patients. J.Mol Psychiatry. (10):5824-5832

Zech M, Jech R, Boesch S, Skorvanek M, Weber S, Wagner M, Zhao C, Jochim A, Necpal J,
Dincer Y, Vill K, Distelmaier F, Stoklosa M, Krenn M, Grunwald S, Bock-Bierbaum T, Fedikova
A, Havrankova P, Roth J, Pfihodova |, Adamovi¢ova M, Uimanova O, Bechyné K, Danhofer P,
Vesely B, Han V, Pavelekova P, Gdovinova Z, Mantel T, Meindl T, Sitzberger A, Schrdder S,
Blaschek A, Roser T, Bonfert MV, Haberlandt E, Plecko B, Leineweber B, Berweck S,
Herberhold T, Langguth B, Svantnerova J, Minar M, Alonso Ramos-Rivera G, Wojcik MH,
Pajusalu S, Ounap K, Schatz UA, Pélsler L, Milenkovic |, Laccone F, Pilshofer V, Colombo R,
Patzer S, luso A, Vera J, Troncoso M, Fang F, Prokisch H, Wilbert F, Eckenweiler M, Graf E,
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Westphal DS, Riedhammer KM, Brunet T, Alhaddad B, Berutti R, Strom TM, Hecht M, Baumann
M, Wolf M, Telegrafi A, Person RE, Millan Zamora F, Henderson LB, Weise D, Musacchio T,
Volkmann J, Szuto A, Becker J, Cremer K, Sycha T, Zimprich F, Kraus V, Makowski C,
Gonzalez-Alegre P, Bardakjian TM, Ozelius LJ, Vetro A, Guerrini R, Maier E, Borggraefe |,
Kuster A, Wortmann SB, Hackenberg A, Steinfeld R, Assmann B, Staufner C, Opladen T,
ROzicka E, Cohn RD, Dyment D, Chung WK, Engels H, Ceballos-Baumann A, Ploski R,
Daumke O, Haslinger B, Mall V, Oexle K, Winkelmann J. (2020) Monogenic variants in dystonia:
an exome-wide sequencing study. Lancet Neurol; 19:908-918.

Schormair B, Zhao C, Bell S, Tilch E, Salminen AV, Pitz B, Dauvilliers Y, Stefani A, Hogl B,
Poewe W, Kemlink D, Sonka K, Bachmann CG, Paulus W, Trenkwalder C, Oertel WH, Hornyak
M, Teder-Laving M, Metspalu A, Hadjigeorgiou GM, Polo O, Fietze I, Ross OA, Wszolek Z,
Butterworth AS, Soranzo N, Ouwehand WH, Roberts DJ, Danesh J, Allen RP, Earley CJ,

Ondo WG, Xiong L, Montplaisir J, Gan-Or Z, Perola M, Vodicka P, Dina C, Franke A,
Tittmann L, Stewart AFR, Shah SH, Gieger C, Peters A, Rouleau GA, Berger K, Oexle K, Di
Angelantonio E, Hinds DA, Miller-Myhsok B, Winkelmann J; (2017) 23andMe Research Team;
DESIR study group. Identification of novel risk loci for restless legs syndrome in genome-wide
association studies in individuals of European ancestry: a meta-analysis. Lancet
Neurol.;16(11):898-907.

Spieler D, Kaffe M, Knauf F, Bessa J, Tena JJ, Giesert F, Schormair B, Tilch E, Lee H,
Horsch M, Czamara D, Karbalai N, von Toerne C, Waldenberger M, Gieger C, Lichtner P,
Claussnitzer M, Naumann R, Miller-Myhsok B, Torres M, Garrett L, Rozman J, Klingenspor M,
Gailus-Durner V, Fuchs H, Hrabé de Angelis M, Beckers J, Holter SM, Meitinger T, Hauck SM,
Laumen H, Wurst W, Casares F, Gémez-Skarmeta JL, Winkelmann J. (2014) Restless legs
syndrome-associated intronic common variant in Meis1 alters en hancer function in the
developing telencephalon. Genome Research; 24(4):592-603.

Schormair B*, Kemlink D*, Roeske D, Eckstein G, Xiong L, Lichtner P, Trenkwalder C,

Zimprich A, Hoégl, Poewe W, Stiasny-Kolster K, Oertel W, Bachmann CG, Paulus W, Peglau I,
Vodicka P, Vavrova J, Sonka K, Montplaisir J, Turecki G, Rouleau G, Gieger C, Thomas lllig, H-
Erich Wichmann H-E, Holsboer F, Muller-Myhsok B, Thomas Meitinger T, Winkelmann J.
(2008) Protein-tyrosine Phosphatase Receptor Type Delta (PTPRD) is Associated with Restless
Legs Syndrome. Nature Genetics; 40:946-948.

Winkelmann J, Schormair B, Lichtner P, Ripke S, Xiong L, Jalilzadeh S, Fulda S, Putz B,
Eckstein G, Hauk S, Trenkwalder C, Zimprich A, Stiasny-Kolster K, Oertel W, Bachmann CG,
Paulus W, Peglau |, Eisensehr |, Montplaisir J, Turecki G, Rouleau G, Gieger C, lllig T,
Wichmann HE, Holsboer F, Muller-Myhsok B, Meitinger T. (2007) Genome-wide association
study of restless legs syndrome identifies common variants in three genomic regions. Nature
Genetics;39(8):1000-1006.

Academic Distinctions

2021 Member of Leopoldina

2016 “Sleep Science Award 2016”, American Academy of Neurology (AAN)
2014 “Dingebauer Award”’, German Neurological Society (DGN)

2013 “Collaborative Research Award”, International RLS Study Group
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2009 “Outstanding Scientific Achievement Award”, American Sleep Research

Society (SRS)
2001 “Nachwuchsférderpreis”, Young Scientist Award, German Sleep Society (DGSM)
2001 “Habilitationsférderpreis”, Bavarian Ministry for Culture, Science, Art

Data protection and consent to the processing of optional data

If you provide voluntary information (marked as optional) in this CV, your consent is required.
Please confirm your consent by checking the box below.

[ x] | expressly consent to the processing of the voluntary (optional) information,
including “special categories of personal data”' in connection with the DFG’s review and
decision-making process regarding my proposal. This also includes forwarding my data to the
external reviewers, committee members and, where applicable, foreign partner organisations who
are involved in the decision-making process. To the extent that these recipients are located in a third
country (outside the European Economic Area), | additionally consent to them being granted access to
my data for the above-mentioned purposes, even though a level of data protection comparable to
EU law may not be guaranteed. For this reason, compliance with the data protection principles of EU
law is not guaranteed in such cases. In this respect, there may be a violation of my fundamental rights
and freedoms and resulting damages. This may make it more difficult for me to assert my rights under
the General Data Protection Regulation (e.g. information, rectification, erasure, compensation) and, if
necessary, to enforce these rights with the help of authorities or in court.

| may revoke my consent in whole or in part at any time — with effect for the future, freely and without
giving reasons — vis-a-vis the DFG (postmaster@dfg.de). The lawfulness of the processing carried out up
to that point remains unaffected. Insofar as | transmit “special categories of personal data” relating to third
parties, | confirm that the necessary legitimation under data protection law exists (e.g. based on consent).

| have taken note of the DFG’s Data Protection Notice relating to research funding, which | can access at
www.dfg.de/privacy policy and | will forward it to such persons whose data the DFG processes as a
result of being mentioned in this CV.

1 Special categories of personal data are those “revealing racial or ethnic origin, political opinions, religious or philosophical beliefs,
or trade union membership, and (...) genetic data, biometric data for the purpose of uniquely identifying a natural person, data
concerning health or data concerning a natural person’s sex life or sexual orientation” (Article 9(1) GDPR).



mailto:postmaster@dfg.de

https://www.dfg.de/privacy_policy
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Title Prof. Dr. Dr.
First name Eva Caroline
Name Winkler

Current position

Heisenberg Professor (W3), Head of the Section for Translational
Medical Ethics, Senior Physician and Managing Director NCT

Current
institution(s)/site(s),
country

Section Translational Medical Ethics, National Center for Tumor
Diseases (NCT) Heidelberg, a partnership between DKFZ and
Heidelberg University Hospital (UKHD), Department of Medical
Oncology, Medical Faculty, Heidelberg University, Germany

Identifiers/ORCID

0000-0001-7460-0154

Qualifications and Career

Stages

Periods and Details

Degree programme

1992 — 1999 Medicine, Heidelberg University and Berlin Free
University, Germany

Doctorate 2006 — 2010 Dr. phil.: PhD in Medical and Health Care Ethics,
University of Basel, Switzerland, supervisor: Prof. S.
Reiter-Theil

1994 — 2000 Dr. med.: Doctorate in Cancer Research, Heidelberg

University and DKFZ Heidelberg, Germany;
supervisor: Prof. G. van Kaick

Stages of 2022 — Managing Director, NCT, Heidelberg, Germany

academic/professional | 2019 — Heisenberg Professorship DFG, Translational

career

Medical Ethics, UKHD, Germany

2012 - 2020 Head and Coordinator of the Clinical Cancer
Program “Neuroendocrine Tumors”, NCT,
Heidelberg, Germany

2011 -2019 Group Leader of the program “Ethics and Patient
oriented Care in Oncology” (EPOC), NCT,
Heidelberg, Germany

2016 Board certification Hematology/Oncology, UKHD,
Heidelberg, Germany

2011 — Senior Physician, NCT, Heidelberg, Germany

2011 Habilitation Internal Med. / Med. Ethics, LMU
Munich, Germany

2011 Board certification Internal Medicine, LMU Munich,
Germany

2002 — 2004 Faculty Fellowship, Harvard Center for Ethics at
Kennedy School of Government, Harvard University,
Cambridge, USA

2001 — 2002 Ethics Fellowship at the Division of Medical Ethics,
Harvard Medical School, Cambridge, USA

2000 — 2010 Residency Dept Hematology/Oncology, University
Hospital, LMU Munich, Germany
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Supplementary Career Information
Two children (born 08/07 & 07/09) with 6 months maternity leave for each.

Activities in the Research System

Locally, in my role as managing director of the NCT | am reviewing and deciding about the
strategic development and research budget of NCT Heidelberg. | am Pro-Dean for research data
of the Medical Faculty Heidelberg and part of the Research Council for the life sciences (FoF1).
Heading one of the largest medical ethics research groups in Germany (third-party funding and
personnel wise) | am an invited expert in important national, European and global initiatives for
research enabling infrastructures: Ministry of Health appointed representative for the European
Initiatives on Genomic Data Infrastructure (GDI) and 1+Million Genomes (EU). Member of the
Board of Directors of the NFDI Consortium “The German Human Genome-Phenome Archive”
(GHGA) responsible for ELSI work stream (ethical, legal aspects and patient involvement).
Member of the Scientific Advisory Board of the National Cohort Study (NAKO) and the Cancer
Registries united at the Robert Koch Institute (RKI).

| am committed to further advance and professionalize medical ethics and shape the discipline
and its contribution to research, the healthcare system and politics as Vice President of the
Academy for Ethics in Medicine (German Society for Ethics in Medicine) and elected Chairwoman
of the Central Ethics Commission at the Federal Medical Association. Since 2013 | am the Chair
of EURAT, an interdisciplinary research platform of Heidelberg University on ethical and legal
aspects of translational medicine.

My section currently runs 11 large, third-party funded research consortia. | am consortium leader
of 4 of them (1 DFG, 1 Ministry of Research and Education/ BMBF, 2 German Cancer Aid).

Supervision of Researchers in Early Career Phases

Number of researchers in the past 5 years: 15 postdocs, 7 researchers with master’s degree, 4
doctoral students (in my section). 6 doctoral students (external advisor), mentoring of 9 female
researchers within the respective programmes of the Medical Faculty & Research Council & NCT.

Scientific Results

Category A *authors contributed equally

1. Herrmann M, Wabro A, Winkler EC (2024). Percentages and reasons: Al explainability and
ultimate human responsibility within the medical field. Ethics Inf. Technol., 26:26. DOI:
10.1007/s10676-024-09764-8. (open access)

Conceptualization, supervision, writing — review & editing.

2. Boutros M, Baumann M, Bigas A, Chaabane L, Guérin J, Habermann JK, Jobard A, Pelicci
PG, Stegle O, Tonon G, Valencia A, Winkler EC, Blanc P, De Maria R, Medema RH, Nagy
P, Tabernero J, Solary E (2024). UNCAN.eu: Toward a European Federated Cancer

Research Data Hub. Cancer Discov., 14(1):30-35. DOI:10.1158/2159-8290.CD-23-1111.
(open access)

Conceptualization, writing — review & editing.
3. Alex K, Winkler EC (2024). Comparative ethical evaluation of epigenome editing and genome

editing in medicine: first steps and future directions. J. Med. Ethics., 50:398-406.
DOI:10.1136/jme-2022-108888. (open access)

Project lead, project design, supervision, writing — review & editing, funding acquisition.

4. Horn R, Merchant J, Bale M, Banner N, Cambon-Thomsen A, Chneiweiss H, Clarke A,
Hashiloni-Dolev Y, Kerasidou A, Lucassen A, Parker M, Patch C, Prainsack B, Raz A, Richter
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10.

G, Winkler EC (2024). (The UK-FR+GENE (Genetics and Ethics Network) Consortium).
Ethical and social implications of public—private partnerships in the context of genomic/big
health data collection. Eur. J. Hum. Genet., 32:736-741. DOI:10.1038/s41431-024-01608-9.
(open access)

Member of the UK-FR+GENE Consortium, conceptualization, writing — review & editing.

Dalpé G, Huerne K, Dupras C, Cheung K, Palmour N, Winkler EC, Alex K, Mehiman M,
Holloway J, Bunnik E, Kénig H, Mansuy |, Rots MG, Erwin C, Erler A, Libertini E, Joly Y (2023).
Defusing the legal and ethical minefield of epigenetic applications in the military, defense, and
security context. J. Law Biosci., 10(2):sad034. DOI:10.1093/jlb/Isad034. (open access)

Conceptualization, writing — review & editing.

Winkler EC, Jungkunz M, Thorogood A, Lotz V, Schickhardt C (2023). Patient data for
commercial companies? An ethical framework for sharing patients’ data with for-profit
companies for research. J. Med. Ethics. Published Online First: 25 May 2023.
DOI:10.1136/jme-2022-108781. (open access)

Writing — original draft, conceptualisation.

Stenzinger A, Moltzen KE, Winkler EC, Molnar-Gabor F, Malek N, Costescu A, Jensen BN,
Nowak F, Pinto C, Ottersen OP, Schirmacher P, Nordborg J, Seufferlein T, Frohling S, Edsjo
A, Garcia-Foncillas J, Normanno N, Lundgren B, Friedman M, Bolanos N, Tatton-Brown K,
Hill S, Rosenquist R (2023). Implementation of Precision Medicine in Healthcare — a European
Perspective. J. Intern. Med., 4:437-454. DOI:10.1111/joim.13698. (open access)

Conceptualization, writing — review & editing.
Kongeter A, Schickhardt C, Jungkunz M, Bergbold S, Mehlis K*, Winkler EC* (2022). Patients'
Willingness to Provide Their Clinical Data for Research Purposes and Acceptance of Different

Consent Models: Findings From a Representative Survey of Patients With Cancer. J. Med.
Internet Res., 24(8):e37665. DOI:10.2196/37665. (open access)

Project lead, project design, supervision, writing — review & editing, funding acquisition.

Winkler EC, Knoppers BM (2022). Ethical challenges of precision cancer medicine. Semin.
Cancer Biol., 84:263-270. DOI:10.1016/j.semcancer.2020.09.009.

Writing — original draft, conceptualisation.

Alex K, Winkler EC (2021). Is Dupras and Bunnik’s Framework for Assessing Privacy Risks

in Multi-Omic Research and Databases Still Too Exceptionalist? Am. J. Bioeth., 21(12):80-
82. DOI:10.1080/15265161.2021.1991039.

Project lead, project design, supervision, writing — review & editing, funding acquisition.

Category B

1.

EURAT project group (2023). Position paper on the return of additional genetic findings in
minors. Forum Marsilius Kolleg. DOI:10.11588/fmk.2023.23.100566. (open access)

Project lead, project design, supervision, writing — review & editing, funding acquisition.
Statement of the Central Ethics Commission (ZEKO) at the German Medical Association

(2023). Provision and use of treatment data for research purposes. Deutsches Arzteblatt.
DOI:10.3238/arztebl.zeko_sn_behandlungs daten2022_en. (open access)

Chair of ZEKO, conceptualization, writing — review & editing.
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. Jungkunz M, Kéngeter A, Spitz M, Mehlis K, Cornelius K, Schickhardt C, Winkler EC (2022).
Establishing a culture for secondary use of health data for research in Germany. Heidelberg:
Forum Marsilius Kolleg. DOI:10.11588/FMK.2022.1.91697. (open access)

Project lead, project design, supervision, writing — review & editing, funding acquisition.
Bruns A, Benet-Pages A, Eufinger J, Graessner H, Kohlbacher O, Molnar-Gabor F, Parker S,
Schickhardt C, Stegle O, Winkler EC (2022). Consent Modules for Data Sharing via the

German Human Genome-Phenome Archive (GHGA). Zenodo.
DOI:10.5281/zenodo.6828131. (open access)

Project lead, project design, supervision, writing — review & editing, funding acquisition.

EURAT project group (2020). On the Release of Raw Genomic Data to Patients and Study
Participants. Heidelberg: Forum Marsilius Kolleg. DOI:10.11588/fmk.2020.0.76125. (open

access)

Project lead, project design, supervision, writing — review & editing, funding acquisition.

Academic Distinctions

2023
2022
2020
2017
2016
2012
2011
2004
2002

Chair of ZEKO, Central Ethics Commission at the German Medical Association, Germany
Vice-President AEM, Academy for Ethics in Medicine (Society for Medical Ethics)
Fellowship at Marsilius-Kolleg (Institute for Advanced Study), Heidelberg, Germany
DMW Walter Siegenthaler Prize for research having a significant impact on medicine
Lohfert Prize for research improving patient communication & quality of care

Fellowship at Marsilius-Kolleg (Institute for Advanced Study), Heidelberg, Germany
Faculty prize of the University of Basel for the best PhD thesis in 2010, Basel, Switzerland
Whitman Memorial Research Fellowship, Harvard University, Cambridge, USA

Edmond Safra Faculty Fellowship, Center for Ethics, Harvard University, Cambridge, USA

Other Information

Travelling the two worlds of medical care and ethics, it is important to me to find solutions from
applied ethics that enable scientific advancement and contribute to better care for patients. With
this aim | have acquired over 25 grants in the field of medical ethics, many with a focus on basic
science, decision making and data related challenges (7 funded by DFG, 7 by BMBF). My
research places particular emphasis on practical applicability, as evidenced by many widely
respected public and policy statements and recommendations for physicians, researchers, and
policy makers.
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Data protection and consent to the processing of optional data
If you provide voluntary information (marked as optional) in this CV, your consent is required.
Please confirm your consent by checking the box below.

[x] | expressly consent to the processing of the voluntary (optional) information, including “special
categories of personal data”' in connection with the DFG’s review and decision-making process
regarding my proposal. This also includes forwarding my data to the external reviewers, committee
members and, where applicable, foreign partner organisations who are involved in the decision-making
process. To the extent that these recipients are located in a third country (outside the European Economic
Area), | additionally consent to them being granted access to my data for the above-mentioned purposes,
even though a level of data protection comparable to EU law may not be guaranteed. For this reason,
compliance with the data protection principles of EU law is not guaranteed in such cases. In this respect,
there may be a violation of my fundamental rights and freedoms and resulting damages. This may make it
more difficult for me to assert my rights under the General Data Protection Regulation (e.g. information,
rectification, erasure, compensation) and, if necessary, to enforce these rights with the help of authorities
orin court.

I may revoke my consent in whole or in part at any time — with effect for the future, freely and without giving
reasons — vis-a-vis the DFG (postmaster@dfg.de). The lawfulness of the processing carried out up to that
point remains unaffected. Insofar as | transmit “special categories of personal data” relating to third parties,
| confirm that the necessary legitimation under data protection law exists (e.g. based on consent).

| have taken note of the DFG’s Data Protection Notice relating to research funding, which | can access at
www.dfg.de/privacy_policy and | will forward it to such persons whose data the DFG processes as a result
of being mentioned in this CV.

1 Special categories of personal data are those “revealing racial or ethnic origin, political opinions, religious or philosophical beliefs,
or trade union membership, and (...) genetic data, biometric data for the purpose of uniquely identifying a natural person, data
concerning health or data concerning a natural person’s sex life or sexual orientation” (Article 9(1) GDPR).
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A3 - Letters of commitment by the participants

In the following, you will find the following Letters of Commitment from Particapting

Institutions and Individuals.

Participating Institution, location Letter Number
individuals

Mktor Achted UzK, Cologne 01
Peer Bork [EMBL, Heidelberg| 02
Benedikt Brorg DKFZ, Heidelberg 03
Nataliya Di Donatd MHH, Hanover 04
uuliane FIucH ZB MED, Cologne 05
Mario Fritgl CISPA, Saarbriicken 06
Stefan Frohling DKFZ/UHH/NCT HD 07
Eanno GIimEl NCT DD 08
Ejt')rn Grijning UFR, Freiburg 09
Karsten Hackel MDC, Berlin 10
Eritta Hénisct_‘l BfArM, Bonn 11
Wolfgang Huber| [EMBL, Heidelberg| 02 (with Bork)
Dirk Jager| INCT HD/UHH/DKFZ

Thomas Keane| [EMBL-EBI Cambridge, UK|

Jens Kriiget] [EKUT, Tiibingen|

Martin Lablans] IDKFZ, Heidelberg|

Peter Lichter] IDKFZ, Heidelberg|

Nisar MaleK JUKT, Tiibingen|

Ninja Marnay| ICISPA, Saarbriicken|

Alice McHardy| HZ!1, Brunswick

Christian Mertes] TUMUH, Munich|

Ralph Milller-Pfefferkorn| | [TUD, Dresden|

Wolfgang E. Nagel [TUD, Dresden|

Uwe Ohle[| |MDC, Berlin|

Stephan Ossowski| JUKT, Tiibingen|

Leo Panreck INAKO e.V., Heidelberg|
Annette Peters] HMGU & NAKO, Munich|
Stefan Pfister] IDKFZ and KiTZ, Heidelberg
Tobias Pischon| IMDC, Berlin|

Peter Robinson| BIH, Berlin

Philip Rosenstiel JUKI, Kiel

Christoph Schickhard{ NCT-HD / DKFZ Heidelberg

[Thorsten Schlomm| Eharité, Berliﬂ
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Participating Institution, location Letter Number

individuals

Joachim Schultzd [PZNE, Bonr| B3

Dulia Schulze-Hentrich | Uds, Saarbriicken 34

Cornelia Spechf Charité{jand GBN|[Berlin| 35

[Thomas Ulag DZNE, Bonn 33 (with Schultze)

[Thomas Walte EKUT, Tibingen 14 (with Kriiger)

Qérn Walted UdS, Saarbriicken 34(with
Schulze-Hentrich)






UNIVERSITAT
ZU KOLN

Universitat zu Kéln « ITCC - Albertus-Magnus-Platz « 50923 Koln

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg

Cologne, 30.7.2024

Letter of Commitment

Dear Prof. Dr. Stegle,

I am writing as the head of the HPC and Visualization Department of the RRZK/ITCC as
the central IT provider of the university of Cologne.

We are operating several large scale HPC-Systems with a high percentage of Users of the
Life Science Community, that are processing sensitive Data with the need of storing them
in a suitable central repository. Recently, we aquired the latest super computer RAMSES,
that is specifically tailored on the processing of sensitive human related datasets.

Our work as well as the research of our customers critically depends on the ability to
manage, archive, and share sensitive data with collaborators and partners. Consequently,
we are extremely enthusiastic about the GHGA initiative, which I will support as a
participant of the project. I will support the operation of the GHGA data infrastructure
and its use as its primary omics data storage, management, and archive. I will work
together with GHGA and the consortium’s TA A2 teams to implement/foster the
operation of the data hub in Cologne.

Please feel free to contact us for questions or clarification.

Sincerely,

Cologne, 30.7.2024

IT CENTER
UNIVERSITY
OF COLOGNE

itC

IT Center University of
Cologne - ITCC

HPC & Visualisierung

Viktor Achter
Abteilungsleiter

Telefon: +49 221 470-89591
vachter@uni-koeln.de
www.rrzk.uni-koeln.de

Anschrift

Universitat zu Koln

IT Center University of Cologne
Albertus-Magnus-Platz

50923 KoIn

Besuchsadresse

Universitat zu Kéln

IT Center University of Cologne
Weyertal 121

50931 Koéin

Servicezeiten Helpdesk
Mo. bis Fr. 9.00 - 16.00 Uhr
+49 221 470-89555






EMBL

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ2)
Im Neuenheimer Feld 280

D-69120 Heidelberg

10 July 2024
Letter of Commitment to GHGA2
Dear Prof. Dr. Stegle,

We are writing as Group Leaders of European Molecular Biology Laboratory (EMBL), Heidelberg and
GHGAZ2 participants.

Our research is critically dependent on the ability to manage, archive and share sensitive data with
collaborators and partners. We are therefore very enthusiastic about the GHGA initiative, which we
will support as an institutional co-applicant in the project. We will support the operation of the GHGA
data infrastructure and its use as the primary storage, management and archive for omics data. EMBL
will continue to provide training in GHGA services and standards, and contribute to the underlying
computational architecture. This will ensure that all the objectives of the GHGA, which aims to provide
a national infrastructure as well as an ethical and legal framework that balances the use of FAIR omics
data and the need for data protection in Germany, are met to ensure that human genomics and omics

data can be shared effectively and responsibly.

EMBL, together with the GHGA, will be responsible for ensuring alignment with international
stakeholders, in particular the European '1+ Million Genomes' (1+MG) initiative, the federated

European Genome Phenome Archive (FEGA), and the European Open Science Cloud (EOSC).

Please feel free to contact us for questions or clarification.

European Molecular Biology Laboratory Page1/2
Laboratoire Européen de Biologie Moléculaire
Europaisches Laboratorium fir Molekularbiologie





EMBL :

Sincerely,

Heidelberg, 12 July 2024

Tﬁ% g0~

Heidelberg, 12 July 2024

DBy

Jaﬁ Korbel,
Group Leader and Head of Data Science

Heidelberg, 2024-07-12

Wﬁ“eﬁ‘ fhbr—

Wolfgar\{gUHDJber,
Group Leader and Senior Scientist

Acknowledged by:

Peer Bork
Group Leader and Director of EMBL Heidelberg

Heidelberg, 16 July 2024

[City, Date]

kyti.ﬁﬁ., / Ny

_ Virginia Oton Garcia,

Head of Grants Office

European Molecular Biology Laboratory
Laboratoire Européen de Biologie Moléculaire
Europaisches Laboratorium fir Molekularbiologie
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Deutsches Krebsforschungszentrum | B330 | PF 101949 | 69009 Heidelberg

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg

Letter of Committment

Dear Prof. Dr. Stegle,

I am writing as Head of Division Applied Bioinformatics, DKFZ. My group is
involved in multiple large-scale cancer genomics research consortia, such
as the Pan-prostate cancer group, the Pan-cancer analysis of whole
genomes project and the European study group for pancreatic cancer. We
are using the resulting whole-genome, whole-exome and RNA sequencing
data to improve understanding of cancer initiation, progression and
development of therapy resistance and to develop novel diagnostic
strategies against cancer.

Our research critically depends on the ability to manage, archive, and share
sensitive data with collaborators and partners. Consequently, we are
extremely enthusiastic about the GHGA initiative, which we will support as
a participant of the project. We will support the operation of the GHGA data
infrastructure and its use as its primary omics data storage, management,
and archive. We will work together with GHGA and the consortium’s data
hub and workflows teams to implement/foster data sharing and making
advanced analytics workflows available for the community.

Additionally, we will contribute by engaging with our cancer genomics and
medical informatics networks (such as PM40Onco), which will help promote
the GHGA brand within the the mentioned communities.

Please feel free to contact us for questions or clarification.

Sincerely,

Benedikt Brors

Abt. Angewandte Bioinformatik
B330

Leiter:

Prof. Dr. Benedikt Brors

Im Neuenheimer Feld 280
69120 Heidelberg

Telefon +49 6221 42-3614
Telefax +49 6221 42-3626
b.brors@dkfz.de
www.dkfz.de

Heidelberg, den 26.07.24

Stiftung des 6ffentlichen Rechts

Stiftungsvorstand
Prof. Dr. med. Dr. h. c. Michael Baumann
Ursula Weyrich

Deutsche Bank Heidelberg
IBAN: DE09 6727 0003 0015 7008 00
BIC (SWIFT): DEUT DES M672

Deutsche Bundesbank Karlsruhe
IBAN: DE39 6600 0000 0067 0019 02
BIC (SWIFT): MARK DEF 1660
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Medizinische Hochschule
Hannover

Der Prisident
Vorstand fiir Forschung & Lehre
MHH — Der Président — OF 9001 — Carl-Neuberg-Str. 1 — 30625 Hannover Prof. Dr. med. Michael P. Manns

OE 9001
GHGA Consortium Prof. Dr. med. Michael. P. Manns
Prof. Dr. Oliver Stegle Telefon: 0511 532-6001

Fax: 0511 532-6003
German Can_cer Research Center (DKFZ) sekretariat.praesident@mh-hannover.de
Im Neuenheimer Feld 280

D-69120 Heidelberg Carl-Neuberg-StraBe 1
30625 Hannover
Telefon: 0511 532-0
www.mhh.de

Ihr Zeichen lhre Nachricht vom Unser Zeichen 9. Juli 2024

Letter of Commitment

Dear Prof. Dr. Stegle,

We are writing as President and Board Member for Research and Education and as Chair of the Department of
Hannover Medical School.

Hannover Medical School (MHH) is nationally and internationally recognized for providing the highest standard in
patient care and treatment, which includes advanced therapy medicinal products (ATMPs), and at the same time for
its research and clinical activities in its key focus areas: (i) Infection & Immunity, (i) Transplantation & Regeneration
and (jii) Biomedical Technology & Implants, and the cross-section Oncology. MHH is a part of two German Centres
for Health Research (DZG): The German Centre for Infection Research (DZIF) and the German Centre for Lung
Research (DZL). Moreover, we will compete in the next round of the Excellence Strategy (2026-2032) with the
prolongation of EXC RESIST (first phase 2019-2025) and EXC Hearing4All (first phase 2019-2025) as well as with
the new EXC initiative R-CUBE.

Our research critically depends on the ability to manage, archive, and share sensitive data with collaborators and
partners. Consequently, we are extremely enthusiastic about the GHGA initiative, which we will support as a
participant of the project. We will support the operation of the GHGA data infrastructure and its use as its primary
omics data storage, management, and archive. We will work together with GHGA and the consortium's data hub
operations teams to implement GHGA Data Hub Lower Saxony at the MHH, specifically contributing to the Infection
Diseases Use Case (est. 8.000 individual datasets) as well as Rare Disease (focus on critically ill children) and Cancer
Use Cases (focus on hematological malignancies, 2.000 datasets) within 1+MG Framework.

S Présidium / Vorstand Sparkasse Hannover
Ressort Forschung und Lehre: Prof. Dr. med. Michael P. Manns IBAN DE15 2505 0180 0000 3703 71
DIN EN1S0 9001 Ressort Krankenversorgung: Prof. Dr. med. Frank Lammert BIC SPKHDEZHXXX

Ressort Wirtschaftsfiihrung und Administration: Dipl.-Kffr. Martina Saurin

USt-ID-Nr.: DE 115650503





Additionally, we will contribute by engaging with our networks, which will help promote the GHGA brand within the
DZL and DZIF communities.

We further commit to the GHGA project with staff contributing in a sustained manner to various working groups
within operations and development (Data Hubs and Data Stewardship), workflows and bioinformatics as well as
community outreach.

Please feel free to contact us for questions or clarification.

Sincerely,

i B o valo

/ 2
Reot~01. med. Michael P. Manns Prof. Dr. med. Nataliya Di Donato
President Hannover Medical School Department of Human Genetics, MHH











N

SICISPA
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9, \\ HELMHOLTZ CENTER FOR
/I\ INFORMATION SECURITY
CISPA | Stuhlsatzenhaus 5 | D-66123 Saarbrucken
Faculty member
To
GHGA Con;ortlum CISPA Helmholtz Center for
Prof. Dr. Oliver Stegle Information Security
1German Cancer Research Center (DKFZ) Stuhlsatzenhaus 5, 66123 Saarbruecken
Im Neuenheimer Feld 280 Germany
D-69120 Heidelberg TEL  +49 681 87083-2658
E-MAIL fritz@cispa.de
FAX  +49 68187083 8801
WEB https://cispa.de

Saarbruecken, 26/07/24
GHGA2 Renewal Application - Letter of Commitment by the Participants-Suggestion
Dear Prof. Dr. Stegle,

I'm writing as a faculty member of the CISPA Helmholtz Center for Information Security and
honorary professor at the Saarland University.

My research is concerned with trustworthy Al and machine learning as well as Al security. Of
particular relevance to GHGA is my research on privacy-preserving machine learning. We are
working on gene as well as gene expression data and have a focus on generating private
synthetic data and federated methods. | have already advised GHGA on privacy in the first round
of its operation and would be excited to do so in the future. I'm also the coordinator of the EU
funded network of excellence ELSA — European Lighthouse on Secure and Safe Al — which also
has a use case focus on health. I'm also coordinating a BMBF funded project PriSyn on *
Reprasentative, synthetische Gesundheitsdaten mit starken Privatspharengarantien”.

Our research has a focus on capabilities to manage, archive, and share sensitive data with
collaborators and partners. Consequently, we are extremely enthusiastic about the GHGA
initiative, which we will support as a participant of the project. We will advise the operation of
the GHGA data infrastructure and its use as its primary omics data storage, management, and
archive. We will work together with GHGA and the consortium'’s teams to foster privacy and
security.

Additionally, we will contribute by engaging with our ELSA — European Lighthouse on Secure
and Safe Al network, which will help promote the GHGA brand within the European Al and
machine learning communities.

Please feel free to contact us for questions or clarification.

Sincerely,

Saarbruecken, 26.07.2024

d

Prof. Dr. Mario Fritz

CISPA — Helmholtz-Zentrum fur Informationssicherheit gGmbH Bank details:

Location: Saarbruecken | Amtsgericht Saarbruecken HRB 104390 SaarlLB | BIC: SALADES5XXX
Founding Director and Chairman of IBAN: DEO8 5905 0000 00315185 74
the Executive Board (CEO): Prof. Dr. Dr. h. c. Michael Backes

COO and Member of the Board of Directors: Dr. Kevin Streit USt-IdNr.: DE316283105

Chairman:Chairwoman of supervisory Board: N. N.





NCT | Im Neuenheimer Feld 460 | D-69120 Heidelberg
Prof. Stefan Frohlin

M.D.
Head, Division of Tragslatlonal Medical Oncology
National Center for Tumor Diseases
German Cancer Research Center
m Neuenheimer Feld 460
69120 Heidelberg, Germany

Phone +49 6221 56-6990
Fax +49 6221 56-6967

stefan.froehling@nct-heidelberg.de

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center
Im Neuenheimer Feld 280
D-69120 Heidelberg

July 8, 2024

Letter of Commitment
Dear Prof. Stegle,

I am writing as Managing Director of the National Center for Tumor
Diseases (NCT) Heidelberg and Head of the Division of Translational
Medical Oncology at the German Cancer Research Center (DKFZ).

My work at the interface of applied cancer research and clinical care focuses
on strategies for multidimensional tumor characterization as a basis for
academic clinical trials, investigating the efficacy of novel, individualized
cancer therapies. In addition to my activities in cross-entity precision
oncology, I focus on translating insights into the biology of rare solid-organ
and hematopoietic malignancies into novel diagnostic and therapeutic
strategies and on understanding and intercepting intratumor heterogeneity.
My efforts to systematically apply comprehensive multiomics profiling in
prospective clinical settings, e.g., as part of the MASTER (Molecularly
Aided Stratification for Tumor Eradication Research) program of DKFZ,
NCT, and the German Cancer Consortium (DKTK), have paved the way for
the widespread introduction of molecularly guided precision oncology and
its transition into standard care in Germany. Furthermore, we have

NATIONAL CENTER
FOR TUMOR DISEASES
HEIDELBERG

supported by

German Cancer Research Center (DKFZ)}
Heidelberg University Medical Center
Hospital for Thoracic Diseases

German Cancer Aid
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(O NCT

pioneered and continuously developed essential structural elements of
personalized oncology.

My research critically depends on managing, archiving, and sharing
sensitive data with collaborators and partners. Consequently, I am extremely
enthusiastic about the GHGA initiative, which I will support as a
participant. I will support the operation of the GHGA data infrastructure and
its use as its primary omics data storage, management, and archive. I will
work with GHGA and the consortium’s data hub operations team to further
develop the translation of multilayered molecular data into clinical action.

Additionally, I will contribute to the GHGA mission by providing clinically
annotated genome, transcriptome, and methylome data from MASTER, as
well as the manpower and expertise of all teams required to generate these
data, and by engaging with our clinical network, which will help promote
the GHGA brand within the precision oncology community.

Please feel free to contact me for questions or clarification.

Sincerely,

&fg

Stefan Frohling

NATIONAL CENTER
FOR TUMOR DISEASES
HEIDELBERG

supported by

German Cancer Research Center (DKFZ)}
Heidelberg University Medical Center
Hospital for Thoracic Diseases

German Cancer Aid
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Max Delbriick Center | Robert-Réssle-Strae 10 | 13125 Berlin Karsten Haecker
Corporate IT
GHGA Consortium Max Delbriick Center (MDC)

Robert-Rossle-Strafse 10

Prof. Dr. Oliver Stegle 13125 Berlin

German Cancer Research Center (DKFZ)

. Telefon: +49 30 9406-2030
Im Neuenheimer Feld 280 Karsten.Haecker@mdc-berlin.de
D-69120 Heidelberg www.mdc-berlin.de

Berlin, 31.07.2024

Letter of Commitment for our Participation in GHGA

Dear Prof. Stegle,

We are writing as Head of Core Unit Bioinformatics and HPC Unit, Berlin Institute of Health and
CIO of Max Delbriick Center.

MDC and BIH research in systems medicine and translation requires privacy-compliant and
high-performance platform for the exchange of data. GHGA facilitates a growing number of
projects in transdisciplinary research and will create an infrastructure that not only ensures the
protection of sensitive research and patient data but also provides efficient and effective data
sharing and exploration capabilities among various research disciplines and institutes. By
doing so, the platform will enable more comprehensive and collaborative research efforts,
ultimately leading to advancements in healthcare and medical research.

Our research critically depends on the ability to manage, archive, and share sensitive data with
collaborators and partners. Consequently, we are extremely enthusiastic about the GHGA
initiative, which we will support as a participant of the project. We will continue to support the
operation of the GHGA data infrastructure and its use as its primary omics data storage,
management, and archive. We will work together with GHGA consortium and specifically the
task area B2 Community Data Service and A4 Data Stewardship & Data-Hubs teams to foster
translational research and GHGA user empowerment.

To support the sustainable operation, we will dedicate Own Contributions to the GHGA
Consortium by continuing to provide storage and compute infrastructure (in-kind contribution
for GHGA phase 1) and further investments in storage and compute, system and network
administration as well as operating costs for infrastructure to the GHGA Berlin data-hub.

Max-Delbriick-Centrum fiir Molekulare Vorstand Berliner Sparkasse
Medizin in der Helmholtz-Gemeinschaft (MDC) Prof. Dr. Maike Sander Niederlassung der Landesbank Berlin AG
Kérperschaft des 6ffentlichen Rechts Prof. Dr. Heike Grafsmann IBAN: DE38 1005 0000 1953 2311 40

Robert-Rossle-Strafde 10 | 13125 Berlin BIC: BELADEBE | VAT: DES811261930 1/2
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Additionally, we will contribute by engaging with our scientific network and projects including
clinical MDC Data Science Network, Helmholtz Data Science Initiative, MV-GenomDE, NCT,
DzKJ, GA4GH-VICC, DNPM and various CRCs which will help promote the GHGA brand within
the Helmholtz life science network as well as rare disease, oncology and single cell
communities.

We further commit to the GHGA project with staff contributing in a sustained manner to various
working groups Data Hubs A2 Operations: A2.M2. Data Hubs Operation and Maintenance and
A2.M3 IT Security, A4. Data Stewardship Central and Data Hubs, B2 Community Data Services.

Please feel free to contact us for questions or clarification.

Sincerely,

Berlin, 31.07.2024 Berlin, 31.07.2024

Prof. Dr. Dieter Beule Karsten Hacker
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NCT Heidelberg | Im Neuenheimer Feld 460 | 69120 Heidelberg

GHGA Consortium
Prof. Dr. Oliver Stegle
German Cancer Research Center (DKFZ2)
Im Neuenheimer Feld 280
D-69120 Heidelberg
Heidelberg, July 31, 2024

Letter of Commitment: GHGA2 Renewal Application

Dear Prof. Dr. Stegle,

| am writing you as Managing Director of the National Center for Tumor
Diseases (NCT) Heidelberg, Director of the Medical Oncology Department
at the University Hospital Heidelberg (UHH) and Head of the DKFZ Clinical
Cooperation Unit ,Applied Tumor Immunity* at the German Cancer Research
Center (DKFZ) Heidelberg.

| am responsible for all patient care programs and counselling services at the
NCT Heidelberg. My research focusses on immuno-oncology and the
development of advanced methods and drugs to characterize and
manipulate tumor-host interactions, in particular via modulation of the tumor
environment. My research team could show that combinatorial
immunotherapies can elicit clinical responses in otherwise non-responsive
tumors. Further, we are engaged in developing cellular therapies, bispecific
antibodies, and computational tumor immunology.

Our research critically depends on the ability to manage, archive, and share
sensitive data with collaborators and partners. Consequently, we are
extremely enthusiastic about the GHGA initiative, which we will support as a
participant of the project. We will support the operation of the GHGA data
infrastructure and its use as its primary omics data storage, management,
and archive. We will work together with GHGA and the consortium’s teams
to connect GHGA to oncological communities active within the NCT
Heidelberg.

Additionally, the section of “Translational Medical Ethics”, headed by Prof.
Dr. Dr. Eva Winkler (Co-Spokesperson), is part of my division Medical
Oncology at NCT Heidelberg. We will contribute by engaging with our clinical
networks, which will help promote the GHGA brand within the mentioned
communities and help to establish the consortium’s clinical approaches.
Please feel free to contact me for questions or clarification.

Sincerely,

Prof. Dr. Dirk Jager

Prof. Dr. med. Dirk Jager
Direktor

Medizinische Onkologie im NCT
Im Neuenheimer Feld 460
D-69120 Heidelberg

Telefon +49 6221 56-7229
Telefax +49 6221 56-7225
dirk.jaeger@nct-heidelberg.de

Nationales Centrum fiir
Tumorerkrankungen (NCT)
Heidelberg

Im Neuenheimer Feld 460
D-69120 Heidelberg
www.nct-heidelberg.de

Geschiftsfiihrendes Direktorium
Prof. Dr. Dr. Amir Abdollahi
Radioonkologie, Universitatsklinikum
Heidelberg (UKHD)

Prof. Dr. Stefan Fréhling
Translationale Medizinische Onkologie,
Deutsches Krebsforschungszentrum
(DKFZ)

Prof. Dr. Dirk Jager
Medizinische Onkologie,
Universitatsklinikum Heidelberg (UKHD)

Prof. Dr. Peter Lichter
Molekulare Genetik, Deutsches
Krebsforschungszentrum (DKFZ)

Prof. Dr. Lena Maier-Hein
Computer-assistierte Medizinische
Interventionen, Deutsches
Krebsforschungszentrum (DKFZ)

Prof. Dr. Dr. Eva Winkler
Translationale Medizinethik,
Universitatsklinikum Heidelberg (UKHD)

Dr. Karolin Willmund
Administrative Leitung NCT Heidelberg
(DKFZ)

Deutsches Krebsforschungszentrum
(DKFZ)

Stiftung Offentlichen Rechts
Stiftungsvorstand

Prof. Dr. Michael Baumann und
Ursula Weyrich
Umsatzsteuer-ldentifikationsnummer:
DE 143293537

Universitatsklinikum Heidelberg
(UKHD)

Anstalt des Offentlichen Rechts
Vorstand

Prof. Dr. Dr. Debus und Katrin Erk
Umsatzsteuer-ldentifikationsnummer:
DE 143293939

Thoraxklinik Heidelberg gGmbH
Geschaftsfiihrung

Roland Fank und Prof. Dr. Felix Herth
Umsatzsteuer-ldentifikationsnummer:
DE 214558387
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Thomas Keane, PhD

Research and Services Group Team
Leader

European Genome-phenome Archive
Tel.: +44-1223-494349

E-mail: tk2@ebi.ac.uk
30" July 2024

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ2)
Im Neuenheimer Feld 280

D-69120 Heidelberg

Dear Prof. Dr. Stegle,

| am writing as head of the team responsible for the European Genome-Phenome
Archive (EGA), jointly operated by the EMBL European Bioinformatics Institute (EBI) in
Hinxton, UK, and the Center for Genome Regulation (CRG), Barcelona. The EBI is
Europe's flagship institution for archival and analysis services of biomedical sequence
data to the European scientific communities. The European Genome-Phenome Archive
(EGA) has the mission to provide a service for archiving, processing and disseminating
all types of potentially identifiable genetic and phenotypic human data.

Since 2008, the European Genome-phenome Archive (EGA) has served as a resource
for permanent archiving and sharing of personally identifiable genetic, phenotypic, and
clinical data generated for biomedical research projects or in the context of
research-focused healthcare systems. The EGA currently holds over 11 Petabyes of
data accepted from and distributed to researchers from more than 35 countries. The
increasing scale of data and introduction of national legislations which potentially
restrict data movement posed significant challenges to this centralised data access
model.

The EGA is currently ongoing a transition from a centralised infrastructure to a
federated architecture consisting of dedicated EGA nodes that are located in European
member states. This transition is vital to accommodate the changing regulatory
structure, which increasingly prohibits archival of identifiable data in a single repository.
The FEGA Network was officially launched in September 2022 with the first five
national nodes, with GHGA representing the German node, and three additional
national nodes in 2023. This federation strategy, which is also closely coordinated with
the ELIXIR network, depends on strong and potent partners that seek to set up local
EGA instances. The GHGA infrastructure addresses this by operating as a federated
node within the EGA network. As such, the GHGA project is fitting extremely well into
the European bioinformatics infrastructure ecosystem, ensuring the reuse of human

European Bioinformatics Institute
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omics data using established international standards, while at the same
maintaining the highest standards of data protection required in Germany.

Please feel free to contact me for questions or clarification.

Sincerely,

Professor Thomas Keane

Group Team Leader: European Genome-phenome Archive & European Variation Archive

European Bioinformatics Institute, Hinxton, Cambridge, UK
School of Life Sciences, The University of Nottingham, Nottingham, United Kingdom

h Jlwww.ebi.ac, le/thomas-kean

European Bioinformatics Institute

time
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German Cancer Research Center | Molecular Genetics B0O60 | INF 280 | 69120 Heidelberg | Germany

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center
Im Neuenheimer Feld 280
D-69120 Heidelberg

Letter of commitment
Dear Prof. Stegle,

| am writing as the Co-Director of the National Center for Tumor
Diseases (NCT) Heidelberg and Head of the Division of Molecular
Genetics at the German Cancer Research Center (DKFZ).

My work integrates basic research with applied cancer research,
focusing on multidimensional tumor characterization for investigator-
initiated clinical trials to test novel, individualized cancer therapies. My
initiatives in comprehensive multiomics profiling, notably within the
registry trials CATCH and COGNITION and the interventional trial
COGNITION-GUIDE, have contributed to the widespread adoption of
molecularly guided precision oncology in Germany. Those studies are
designed to improve the treatment of patients with metastatic and early
breast cancer.

Effective management, archiving, and sharing of sensitive data with
collaborators and clinicians are crucial to our research. Thus, | am very
supportive about the GHGA initiative. | will aid in the operation of
GHGA's data infrastructure, using it as essential platform for omics
data storage, management, and archiving. Additionally, | will contribute
to GHGA by providing clinically annotated genome, transcriptome, and
methylome data from the CATCH and COGNITION studies. | will also
offer the expertise of my team in generating such data and engage with
our clinical network to promote GHGA within the precision oncology
community.

Sincerely,

Prof. Dr. Peter Lichter

Molecular Genetics B060
Head: Prof. Dr. Peter Lichter

Im Neuenheimer Feld 280
69120 Heidelberg
Germany

Phone +49 6221 42-4609
Telefax +49 6221 42-4639

peter.lichter@dkfz.de
www.dkfz.de

Heidelberg, 7/24/2024

Foundation under Public Law

Management Board
Prof. Dr. med. Michael Baumann
Ursula Weyrich

Deutsche Bank Heidelberg
IBAN: DE09 6727 0003 0015 7008 00
BIC (SWIFT): DEUT DES M672

Deutsche Bundesbank Karlsruhe
IBAN: DE39 6600 0000 0067 0019 02
BIC (SWIFT): MARK DEF 1660
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CISPA | Stuhlsatzenhaus 5 | D-66123 Saarbriicken

An

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

Research Group Leader

CISPA Helmholtz-Zentrum fiir Informationssicherheit
Stuhlsatzenhaus 5, 66123 Saarbriicken
Deutschland

D-69120 Heidelber
& TEL +49 681 87083-2684
E-MAIL marnau@cispa.de
FAX +49 681 87083 8801
WEB  https://cispa.de

Saarbriicken, 26.07.2024
Letter of Commitment
Dear Prof. Dr. Stegle,

I send you this letter of commitment for the GHGA2 renewal application as Independent Research Group Leader
at the CISPA Helmbholtz Center for Information Security.

My research focuses on the regulatory framework for privacy and security in emerging digital technologies and
privacy-aware design thereof. Of particular relevance to the GHGA?2 renewal application is my research on data
protection and data security requirements for Machine Learning in medical applications and utilisation of
privacy-enhancing technologies i.e. anonymization in the context of medical research. Additionally to individual
research projects I participated in the BMBF-funded project PROMISE — PeRsOnal MedIcal SafE and the
Helmholtz-funded project Trustworthy Federated Data Analytics.

As CISPA we wholeheartedly support the renewal application of GHGA2. Within the scope of GHGA2 we will
advise the operation of the GHGA data infrastructure and its use as its primary omics data storage, management,
and archive. We will work together with GHGA and the consortium’s teams to foster privacy and security within
the GHGA data infrastructure. We will contribute our extensive knowledge in all areas of privacy-preserving and
secure technology design as well as our expertise in working with national and international policy makers in the
area of digital privacy and technology regulation.

Please feel free to contact us for questions or clarification.

Sincerely,

) S~

Ninja Marnau
Saarbruecken, 26.07.2024

CISPA — Helmholtz-Zentrum fiir Informationssicherheit gGmbH
Sitz: Saarbriicken | Amtsgericht Saarbriicken HRB 104390
Griindungsdirektor und Vorsitzender

der Geschaftsfiithrung: Prof. Dr. Dr. h. c. Michael Backes
Administrativer Geschiftsfiihrer: Dr. Kevin Streit

Vorsitzende:r des Aufsichtsrates: N. N. USt-IdNr.: DE316283105

Bankverbindung:
SaarLB | BIC: SALADE55XXX
IBAN: DE08 5905 0000 0031 5185 74
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Frau Prof. Dr. Alice C. McHardy

Leiterin der Abteilung

Helmholtz-Zentrum fiir Infektionsforschung | Bioinformatik der Infektionsforschung Bioinformatik der Infektionsforschung

Inhoffenstralle 7 | 38124 Braunschweig

Helmholtz Zentrum fiir Infektionsforschung
Inhoffenstrasse 7
38124 Braunschweig

Braunschweiger Zentrum fiir Systembiologie
Rebenring 56
38106 Braunschweig

Telefon: +49 (0) 531 391-55270

E-Mail:  alice.mchardy@helmholtz-hzi.de

Web: www.helmholtz-hzi.de
www.tu-braunschweig.de/
forschung/zentren/brics/index.html

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKF2Z)
Im Neuenheimer Feld 280

D-69120 Heidelberg

18.07.2024

Letter of Support for GHGA

Dear Prof. Dr. Stegle,

We are writing as the head of the Department of Computational Biology
of the Helmholtz Centre for Infection Research and Co-coordinator of the
NFDI4Microbiota consortium.

In the 21st century, infectious diseases still pose a global threat to human
health and are the cause of one-fifth of all deaths. In Germany, too, they
are the source of many unsolved problems facing society and medicine.
The Helmholtz Centre for Infection Research (HZI) is responding to this
major challenge: in line with the Helmholtz Association's mission to help
solve the important and pressing questions facing society, science and
industry, it investigates the fundamental principles underlying infection
processes. It uses state-of-the-art technologies to pursue its aim of

__





developing innovative approaches to prevent, diagnose and treat
infectious diseases.

Our research critically depends on the ability to manage, archive, and
share sensitive data with collaborators and partners. Consequently, we
are extremely enthusiastic about the GHGA initiative, which we will
support as a participant of the project. We will support the operation of
the GHGA data infrastructure and its use as primary omics data storage,
management, and archive. We will work together with GHGA and the
consortium’s task areas, such as legal and ethical operation teams to
implement strategies for handling sensitive data such as biomedical data
from patient cohorts, as well as for data tied to both the GHGA and the
NFDI4Microbiota consortium, such as human microbiome data sets.

Additionally, we will contribute by engaging with our clinical networks
within the German Centre for Infection Research (DZIF), which will help
promote the GHGA brand within the infectious disease research
communities.

Please feel free to contact us for questions or clarification.

Sincerely,

Prof. Dr. Alice C. McHardy
Braunschweig, 18.7.24






TUM Universitatsklinikum TUM Universitatsklinikum

Klinikum rechts der Isar - Humangenetik - 81675 Miinchen
Klinikum rechts der Isar
Technische Universitat Miinchen

An: Anstalt des dffentlichen Rechts
GHGA Consortium Institut fiir Humangenetik
Prof. Dr. Oliver Stegle der TU Miinchen

German Cancer Research Center (DKFZ) Univ.-Prof. Dr. J. Winkelmann
Im Neuenheimer Feld 280 Direktorin

D-69120 Heidelberg

Sekretariat: Iris Weisenstein

. sekretariat.ihg@mri.tum.de
Minchen, 30.07.2024 Trogerstrale 32/ 11.0G

D-81675 Miinchen

Tel: 089 4140-6381

Fax: 089 4140-6382
www.mri.tum.de/humangenetik

GHGA2 Renewal — Letter of Commitment — C. Mertes

Dear Prof. Dr. Stegle,

| am writing as lead of the Bioinformatics and IT working group within the
institute of human genetics (IHG) of the TUM University Hospital (MRI)
with the support of Univ.-Prof. Dr. Juliane Winkelmann, the director of the
institute.

Within my group, we constantly aim to improve the next-generation
sequencing (NGS) based diagnostics of rare disease patients as we
oversee the bioinformatics analysis of more than 2,000 diagnostic cases
per year. Therefore, we concentrate on the bioinformatic analysis of NGS
data and the establishment of the latest research methods in diagnostics.
Our focus is on the analysis of DNA data stemming from e.g. whole
genome sequencing. To further improve diagnostics, we develop and
implement new outlier detection methods and algorithms in the field of
RNA sequencing. As an example, the Detection of RNA Outlier Pipeline
(DROP) is a GHGA supported and maintained workflow. Over the last
years as the workflow workstream coordinator, | worked closely with
GHGA and the community together to establish standards for NGS
analysis and to build a centralized data resource for the German research
community. Further, I'm now leading the establishment of the
Bayerischen Genomrechenzentrum in the context of the German
Modellvorhaben GenomSeq after §64e SGB V.

Our research and the routine diagnostics critically depend on the ability to
manage, archive, and share sensitive data with clinicians, collaborators
and partners, e.g. within the Bavarian Genomes Project. Consequently,
we appreciate the hard work GHGA put together till now and are looking
forward for a second funding period. Therefore, | fully support GHGA as a
GHGA participant. | will support the operation of the GHGA data
infrastructure and its use as its primary omics data storage, management,

Anschrift: Ismaninger Strale 22, 81675 Miinchen - Tel. 089 4140-0 - vorstand@mri.tum.de - www.mri.tum.de

Vorstand: Dr. Martin Siess (Arztlicher Direktor, Vorsitzender), Marie le Claire (Kaufménnische Direktorin), Silke Grofimann (Pflegedirektorin),
Prof. Dr. Stephanie E. Combs (Dekanin), Prof. Dr. Peter Ewert (Arztlicher Leiter, Deutsches Herzzentrum Miinchen)
Bankverbindung: Bayer. Landesbank Girozentrale - BIC: BYLADEMM - IBAN: DE82 7005 0000 0000 0202 72 - USt-IdNr. DE 129 52 3996
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and archive. |, together with my team, will work together with GHGA and the two
consortium’s task areas, data hub operations and community outreach / workflow
development to implement a secure infrastructure for highly sensitive data and to foster the
secondary use of the data within the community through e.g. Solvathons in ERDERA or
Bavarian Genomes.

For detailed in-kind contributions from the MRI, please see the attached letter from the
director of the MRI.

Please feel free to contact me for questions or clarifications.

Sincerely,
Munich, 30.07.2024 Munich, 30.07.2024
Ort, Datum Ort, Datum
Q. Q&(ww
Dr. Christian Mertes Univ.-Prof. Dr. Juliane Winkelmann
Leiter der Bioinformatik und IT Direktorin des Instituts fiir Humangenetik
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Universitatsklinikum
Tiibingen

Institut fiir Medizinische Genetik und Angewandte Genomik ¢ Zentrum fur Seltene
Erkrankungen e Calwerstr. 7 « 72076 Tiibingen

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg
22 July 2024

Letter of Commitment to GHGA Proposal

Dear Prof. Dr. Stegle,

We are writing as managing director of the Centre for Rare Disease (Graessner) and lead of the Bioinformatics for
Diagnostics group of the Institute for Medical Genetics and Applied Genomics of the University Hospital Tiibingen.

Our research aims at establishment of large-scale-fit methodologies and infrastructure of diagnostic research of
rare diseases as well as bioinformatic development of methods for personalized medicine and NGS-based
diagnostics.

Our research critically depends on the ability to manage, archive, and share sensitive data with collaborators and
partners. Consequently, we are extremely enthusiastic about the GHGA initiative, which we will support as a
participant of the project. We will support the operation of the GHGA data infrastructure and its use as its primary
omics data storage, management, and archive. We will work together with GHGA and the consortium’s (i)
community driver project teams to make GHGA the federate diagnostic research data hub that will be used for
the German European Rare Disease Research Alliance data and (ii) Patient and Public Communication teams to
implement/foster further development and implementation of GHGAs communication strategy to highlight the
value of Omics data sharing in research and healthcare.

Additionally, we will contribute by engaging with our national and European networks such as European and
German Reference Networks as well as German Centres for Rare Diseases, which will help promote the GHGA

brand within the rare disease communities.

Please feel free to contact us for questions or clarification.

Sincerely,

Tiibingen, 22" July 2024 Tibingen, 22" July 2024

Dr. Holm Graessner Prof. Dr. Stephan Ossowski

Universitatsklinikum Tiibingen Aufsichtsrat Banken

Anstalt des 6ffentlichen Rechts, Sitz Tubingen Dr. Hans J. Reiter (Vorsitzender) Baden-Wirttembergische Bank Stuttgart:
Steuer-Nr. 86156/09402 Vorstand IBAN: DE 41 6005 0101 7477 5037 93
USt.-ID: DE 146 889 674 Prof. Dr. Jens Maschmann (Vorsitzender) BIC (SWIFT-Code): SOLADEST600
Geissweg 3 Dr. Daniela Harsch (Stellv. Vorsitzende) Kreissparkasse Tubingen:

72076 Tibingen Prof. Dr. Ulrike Ernemann IBAN: DE 79 6415 0020 0000 0141 44
Tel. +49 7071 29-0 Prof. Dr. Bernd Pichler BIC (SWIFT-Code): SOLADES1TUB

www.medizin.uni-tuebingen.de Klaus Tischler





NAKO Gesundheitsstudie | Am Taubenfeld 21/2 | 69123 Heidelberg

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg

Dear Prof. Dr. Stegle,

| am writing on behalf of the board of directors of the German National Cohort
(NAKO).

The overarching scientific goals of the NAKO are:

I.  The identification of etiological pathways from lifestyle and
environmental risk factors to major diseases and functional
impairments.

II.  The description and understanding of the causes of geographic and
socioeconomic disparities in health status and disease risks.

lll.  The development of risk prediction models for identifying individuals
at increased risk for major diseases in a framework of personalised
prevention strategies in Germany.

IV.  The evaluation of markers for early detection of disease and pre-
disease phenotypes in order to develop effective tools for prevention
of disease development and progression.

Our research critically depends on the ability to manage, archive, and share
sensitive data with collaborators and partners. Consequently, we are
extremely enthusiastic about the GHGA initiative, which we will support as a
participant of the project. We will support the operation of the GHGA data
infrastructure and its use as its primary omics data storage, management, and
archive. We will work together with GHGA and the consortium’s legal and data
hub operations teams to utilize the GHGA data hub as the primary storage
facility for NAKO’s omics data.

Additionally, we will contribute by engaging with our cohort study networks,
which will help promote the GHGA brand within the epidemiological research
communities.

Date July 15th, 2024

Name Leo Panreck

E-mail  Leo.panreck@nako.de
Phone  +49 62214262034
Ref.:

NAKO Gesundheitsstudie
Office

Am Taubenfeld 21/2

69123 HEIDELBERG
GERMANY

Tel. 06221 42620-0
geschaeftsstelle@nako.de
www.nako.de

Board

Prof. Dr. Henry Volzke (Chair)
Dr. Esther Breunig

Prof. Dr. Wolfgang Lieb

Prof. Dr. Tobias Pischon

Dr. Tamara Schikowski

NAKO e. V.

Amtsgericht Mannheim VR 333648
Steuer-Nr. 32489/49674

Sparkasse Heidelberg

IBAN DE16672500200009207155
BIC Code SOLADES1HDB
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We further commit to the GHGA project with staff contributing in a sustained
manner to various working groups (e.g. data management).
Please feel free to contact me for questions or clarification.

Sincerely,

NAKO e. V.

Leo Panreck
Clo





HELMHOLTZ
MUNICI?

Helmholtz Zentrum Miinchen Deutsches Forschungszentrum fiir
Gesundheit und Umwelt (GmbH), Postfach 11 29, 85758 Neuherberg

Prof. Dr. Annette Peters

GHGA Consortium Director
Prof. Dr. Oliver Stegle Institute of Epidemiology
German Cancer Research Center (DKFZ)
. +49 89 3187 4566
Im Neuenheimer Feld 280 annette.peters@helmholtz-munich.de

D-69120 Heidelberg

23. Juli 2024

Dear Prof. Dr. Stegle,

| am writing as director of the Institute of Epidemiology at Helmholtz Munich.

We investigate the link between genetic, environmental and life-style-related risk factors for
understanding non-communicable diseases and ageing. We utilize prospective cohort studies with
deep-molecular phenotyping such as KORA or German National Cohort (NAKO). For both studies,
we design, implement and analyse genomic and multiomics data.

Our research critically depends on the ability to manage, archive, and share sensitive data with
collaborators and partners. Consequently, we are extremely enthusiastic about the GHGA initiative,
which we will support as a participant of the project.

We will support the operation of the GHGA data infrastructure and its use as its primary omics data
storage, management, and archive. We will work together with GHGA and the consortium’s legal
and data hub operations teams to utilize the GHGA data hub as the primary storage facility for
NAKOQ’s genotyping and omics data. We will explore ways to extend this to NAKO sequencing data
that is generated by additional funding. Staff funded for NAKO genotyping at Helmholtz Munich will
interact with the team of the NAKO central office to jointly foster GHGA.

Additionally, we will contribute by engaging with our cohort study networks, which will help promote
the GHGA brand within the epidemiological research communities.

Helmholtz Zentrum Miinchen Deutsches Forschungszentrum fiir Gesundheit und Umwelt (GmbH), Ingolstadter Landstr. 1, 85764 Neuherberg,

Telefon +49 89 3187 0, Fax +49 89 3187 3322, info@helmholtz-munich.de | Geschéftsfihrung: Prof. Dr. med. Dr. h.c. Matthias H. Tschop, Dr. Michael Frieser |
Aufsichtsratsvorsitzende: Prof. Dr. Veronika von Messling | Registergericht: Amtsgericht Miinchen HRB 6466 |

USt-IdNr. DE 129521671 | Bankverbindung: Miinchner Bank eG, Konto-Nr. 2 158 620, BLZ 701 900 00, IBAN DE04701900000002158620, BIC GENODEF1MO01

www.helmholtz-munich.de 1
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Please feel free to contact us for questions or clarification.

Yours sincerely,

Prof. Dr. Annette Peters

www.helmholtz-munich.de





KiTZ Heidelberg | Im Neuenheimer Feld 580 | D-69120 Heidelberg

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg

Heidelberg, 2024-07-19

Letter of Commitment: GHGA2 Renewal Application

Dear Prof. Dr. Stegle,

| am writing as Head of the Department of Pediatric Neurooncology at the
German Cancer Center Heidelberg, Pl of the international pediatric
precision oncology program INFORM, and Director of the Hopp Children’s
Cancer Center Heidelberg (KiTZ).

Our involvement with GHGA revolves around our expertise in clinical
cancer genomics in the context of precision oncology programs and other
large-scale cancer omics projects. As experts in studying the genetic and
molecular underpinnings of pediatric tumors, our work contributes
significantly to the data and insights available within GHGA. Our research
(bulk and single cell) often involves the use of cutting-edge genomic
techniques to identify genetic mutations and pathways involved in the
development of tumors in children and young adults, which can lead to the
identification of new therapeutic targets and more personalized treatment
approaches for patients. We are also leading the global pediatric oncology
data integration initiative www.pedcanportal.eu.

In summary, our role in relation to GHGA highlights the intersection of
genomic research and clinical application, with a particular focus on
improving outcomes for children with cancer through advanced genomic
analysis and data integration.

Our research critically depends on the ability to manage, archive, and share
sensitive data with collaborators and partners. Consequently, we are
extremely enthusiastic about the GHGA initiative, which we will support as
a participant of the project. We will support the operation of the

GHGA data infrastructure and its use as its primary omics data storage,
management, and archive. We will work together with GHGA and the
several of the consortium’s teams to implement real-time data deposition
into GHGA from INFORM, data sharing with international partners, reuse
of omics data for public and private users, etc.

Prof. Dr. med. Stefan M. Pfister
Director Preclinical Pediatric Oncology
Division Head “Pediatric
Neurooncology”, German Cancer
Research Center (DKF2Z)

Consultant Pediatric Oncologist,
Heidelberg University Hospital

Hopp Children’s Cancer Center
Heidelberg (KiTZ)

Im Neuenheimer Feld 580

D-69120 Heidelberg

Germany

T: +49 6221 42-4618

F: +49 6221 42-4639
s.pfister@kitz-heidelberg.de
www.kitz-heidelberg.de

Directorate

Prof. Dr. med. Andreas Kulozik, PhD
Director Clinical Pediatric Oncology

Head of Department of Pediatric Oncology,
Hematology and Immunology,
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To support the sustainable operation, we will dedicate Own Contributions
to the GHGA Consortium by providing access to datasets of the ITCC-P4
platform, the world’s largest repertoire of PDX models of pediatric tumors,
available in one place and supported by a comprehensive dataset of
molecular phenotyping and pharmacological characterization
corresponding to the original tumor material and respective PDX.
Furthermore, GHGA and its infrastructure and archive is already part of the
ITCC PedCanPortal — a project funded by the Dietmar Hopp Foundation —
which focuses on facilitating a global platform for the integration and
GHGA2 Renewal Application - Letter of Commitment by the Participants
sharing of data from pediatric precision oncology studies (e.g. INFROM)
and creating the necessary legal, ethical, informatics and harmonization
framework for such a platform.

Insights gained from ITCC-P4 as well as from the ITCC PedCanPortal
research can be integrated into GHGA'’s repository, contributing to the
broader scientific community and aiding in the development of precision
medicine.

Please feel free to contact us for questions or clarification.

Sincerely,

Heidelberg, July 19, 2024

Prof. Dr. med. Stefan M. Pfister
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Max Delbriick Center | Robert-Réssle-StraRe 10 | 13125 Berlin | Germany Prof. Dr. Tobias Pischon

Group Leader, Molecular Epidemiology Lab

GHGA Consortium Max Delbriick Center (MDC)
. Robert-Réssle-Strafde 10
Prof. Dr. Oliver Stegle 13125 Berlin, Germany

German Cancer Research Center (DKFZ2)
. Phone: +49 30 9406-4563

Im Neuenheimer Feld 280 Tobias.Pischon@mdc-berlin.de
D-69120 Heidelberg www.mdc-berlin.de

Berlin, 17.07.2024

GHGA2 Renewal application — Letter of Commitment

Dear Prof. Dr. Stegle,

I am writing in my function as Group Leader of the Molecular Epidemiology Research Group at the Max-
Delbriick-Center for Molecular Medicine (MDC), Berlin, and as Measure Lead within the NFDI consortium
NFDI4Health.

After the successful first funding phase of the consortium GHGA (The German Human Genome-Phenome
Archive), we would like to intensify our existing collaboration in the second funding period of GHGA.

With our focus on epidemiological and personal health data, interoperability with infrastructures such as
GHGA is of key importance for us. Based on our previous collaborative work, we are extremely enthusiastic
about the GHGA initiative and look forward to further connect research data available through GHGA and
NFDI4Health. Prof. Dr. Tobias Pischon will therefore actively support GHGA as a participant of the project.

As described in our joint Memorandum of Understanding”, NFDI4Health and GHGA will continue their
collaborative work within the NFDI via joint use cases, bringing together health and Omics data from large
German cohort studies such as the NAKO health study, KORA, EPIC or DONALD. Within the NFDI, we will
work together on advancing biomedical topics and closely align our strategies when working together with

other actors in health research.

Please feel free to contact us for questions or clarification.

Max Delbriick Center for Molecular Medicine Board of Directors Berliner Sparkasse
in the Helmholtz Association (MDC) Prof. Dr. Maike Sander Niederlassung der Landesbank Berlin AG
Corporation under public law Prof. Dr. Heike Grafdmann IBAN: DE38 1005 0000 1953 2311 40

Robert-Rossle-Strafse 10 | 13125 Berlin | Germany BIC: BELADEBE | VAT: DE811261930
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Sincerely,

Berlin, 25.07.2024

Tch~ P & —

Prof. Dr. Tobias Pischon
Group Leader Molecular Epidemiology

1) https://zenodo.org/records/12799244
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GHGA Consortium I
Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)

Im Neuenheimer Feld 280

D-69120 Heidelberg

Berlin Institute of Health at Charité | Anna-Louisa-Karsch-StraBe 2 | D-10178 Berlin | Germany

Peter Robinson

Professor for Medical Computer Science
Alexander von Humboldt professor
Berlin Institute of Health at Charité (BIH)
Luisenstrafe 65

10117 Berlin
peter.robinson@bih-charite.de

Dear Prof. Dr. Stegle,

Letter of Intent 31 July 2024
I am writing as group leader at the Berlin Institute of Health.

| will contribute experience in structured clinical data, in particular the Global Alliance for
Genomics and Health Phenopacket Schema and the Human Phenotype Ontology (HPO) to
standardise phenotypic data deposition. | colead (Phenopackets) and lead (HPO) these efforts
and am one of three program directors of the Monarch Initiative, an NIH supported effort to
model clinical data with knowledge graphs and ontologies. Monarch leads the development of
a number of other critical resources including the Mondo disease ontology and the uberon
anatomy ontology, and has led the development of a Fast Healthcare Interoperability
Resources (FHIR) Phenopacket implementation guide.

Additionally, | will contribute by engaging with the ClinGen team. We are currently submitting an NIH
grant with ClinGen leaders to support the submission of phenopackets together with variant data.
This will provide a basis for genotype phenotype correlations and other translation research. | have
played a leading role in the GA4GH Clinical & Phenotypic Data CaptureClinical & Phenotypic Data
Capture (Clin/Pheno) Work Stream. Among current projects is the implementation of phenopackets
with the version 2 Beacon API. This will support discovery of “similar” patients (comparable
phenotypes and genotypes) for the purposes of disease-associated gene discovery and
understanding natural history of rare disease. | will explore implementing GA4GH standards within
GHGA, which will help promote the GHGA brand within GA4GH, which is an international community
dedicated to advancing human health through genomic data. GA4GH builds technical standards (such
as the Phenopacket Schema) and policy frameworks and tools that will expand responsible,
voluntary, and secure use of genomic and other related health data..

We further commit to the GHGA project with staff contributing in a sustained manner to various
working groups (e.g. defining the FEGA metadata model).

Please feel free to contact us for questions or clarification.

Sincerely,

Berlin Institute of Health at Charité Board of Directors DKB AG
Anna-Louisa-Karsch-StraRe 2 | D-10178 Berlin Prof. Dr. Christopher Baum IBAN: DE311203 0000 1020 363139
Phone 030 450 543 049 Dr. Doris Meder (komm.) BIC: BYLADEM1001

Fax 030 450 7543 999 Tax No.: 29 / 029 / 62857

info@bih-charite.de VAT No.: DE228847810 www.bihealth.org
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Peter Robinson

Professor for Medical Computer Science
Av.Humboldt professorship

Berlin Institute of Health at Charité (BIH)
Rahel Hirsch Center for Translational Medicine
LuisenstralBe 65

10117 Berlin

peter.robinson@bih-charite.de

Professor, The Jackson Laboratory for Genomic Medicine
https://robinsongroup.github.io/
www.bihealth.org
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NCT Heidelberg | Im Neuenheimer Feld 460 | 69120 Heidelberg

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg

Letter of commitment for GHGA Consortium

Heidelberg, 30.07.2024

Dear Prof. Dr. Stegle,

| am writing as senior bioethicist and ethical advisor at the National Center
for Tumor Diseases Heidelberg, German Cancer Research Center.

I will contribute to ethical, social and governance aspects of the sharing of
clinical & genomic data sharing with the research aim to warrant ethically
sound and practically efficient functioning and oversight of data use and
access via GHGA Consortium.

Our research heavily concerns the archiving and sharing of sensitive health-
related data on local, national and international level. Consequently, we are
extremely enthusiastic about the GHGA initiative, which we will support as a
participant of the project. We will support the operation of the GHGA data
infrastructure and its use as its primary omics data storage, management,
and archive. We will work together with GHGA and the consortium’s ethical
and legal teams to implement ethical criteria for data sharing, ethical training
for practitioners from the health and data sciences, and ethical support for
patient engagement.

To support the sustainable operation of GHGA, we will connect research
associates and contribute work results from other relevant consortia such as
ITCC pediatric cancer data portal (https://www.pedcanportal.eu/) or the
Medical Informatics Initiative to the GHGA Consortium.

Name

Function

Other function, if applicable
Department

Supporting organisation (main
employer)

National Center for
Tumor Diseases (NCT)
Heidelberg

Im Neuenheimer Feld 460
69120 Heidelberg

Phone.: 06221 42-00000
E-mail: email@email.de
www.nct-heidelberg.de

German Cancer Research Center
(DKFZ2)

Foundation under Public Law
Foundation Board

Prof. Dr. Dr. h. c. Michael Baumann
und Ursula Weyrich

Value added tax identification number:
DE 143293537

Heidelberg University Hospital

(UKHD)

Public law institution

Board

Prof. Dr. Dr. Jurgen Debus und Katrin Erk
Value added tax identification number:
DE 143293939

Heidelberg Thoracic Clinic gGmbH
Management board

Roland Fank und Prof. Dr. Felix Herth
Value added tax identification number:
DE 214558387



https://www.pedcanportal.eu/
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Additionally, we will contribute by engaging with our bioethical, data sharing
governance and data protection networks, which will help promote the GHGA
brand within the communities concerned with ethical and legal oversight of
data sharing infrastructures.

We further commit to the GHGA project with staff contributing in a sustained
manner to the coordination and ethico-legal task teams.

Please feel free to contact us for questions or clarification.

Sincerely,

Heidelberg, 30.7.2024

Dr. phil. Christoph Schickhardt










DZNE e. V. | Venusberg-Campus 1, Building 99 | 53127 Bonn | Germany

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg

July 17,2024

Dear Prof. Dr. Stegle,

We are writing as official GHGA participants of the Deutsches Zentrum flr
Neurodegenerative Erkrankungen e. V. (DZNE).

Our research focuses on the intersection of immunology, neurobiology, genomics,
bioinformatics, and data science, including Al research. We are committed to leveraging
high-throughput sequencing at the single-cell level via the PRECISE Platform for Single Cell
Genomics and Epigenomics. In Al research, we have developed a novel concept called
Swarm Learning with Hewlett-Packard Enterprise (HPE), providing an alternative to cloud-
based and federated Al solutions.

Our research critically depends on the ability to manage, archive, and share sensitive data
with collaborators and partners. Consequently, we are extremely enthusiastic about the
GHGA initiative, which we will support as a participant of the project. We will support the
operation of the GHGA data infrastructure and its use as its primary omics data storage,
management, and archive. We will work together with GHGA and the consortium’s task
areas “Workflows/Bioinformatics”, “International Connectivity” and “Data Stewardship”
teams to implement/foster BioQC pipeline implementation, metadata framework
development, FAIR scoring metric, Swarm Learning principles, and if necessary, data
mobilization.

Additionally, we will contribute by engaging with our networks NEUROCOV, Nationale
Klinische Studiengruppe, ImmunoSep, NGS Kompetenznetzwerk, West German Genome
Center, and Immunosensation2, which will help promote the GHGA brand within the
systems immunology and neurodegeneration communities. Additionally, we are very
successful in publishing in very high-ranking journals and will also use GHGA as the main
repository.

We further commit to the GHGA project with staff contributing in a sustained manner to
various working groups (e.g. Community Engagement and Outreach, Communications and

Training, Architecture & Development).

Please feel free to contact us for questions or clarification.

Sincerely,

Prof. Dr. med. Joachim Schultze
Director of Systems Medicine and

PRECISE Platform for Single Cell
Genomics and Epigenomics,

Director of Genomics &
Immunoregulation, LIMES-Institute,
University of Bonn Germany

Address:

Venusberg-Campus 1, Building 99
(formerly Sigmund-Freud-Str. 27)
53127 Bonn

Germany

Tel +49 228 43302-410
E-Mail: joachim.schultze@dzne.de or
Assistant: elke.schubert@dzne.de

DZNE e. V.
Institutional location: Bonn
Bonn municipal court VR 9021

Board:
Prof. Pierluigi Nicotera MD PhD
Dr. Sabine Helling-Moegen, LL.M.

USt-IdNr.: DE 281960460

Bank Account:

Volksbank Kéln Bonn eG

IBAN: DE93380601862001413018
BIC: GENODED1BRS
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Prof. Dr. Joachim L. Schultze Dr. Thomas Ulas
[Title and Name of the Participant 1] [Title and Name of the Participant 2]
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Saarland University
Prof. Dr. J6rn Walter & Prof. Dr. Julia Schulze-Hentrich | ZHMB - Genetics/Epigenetics |
Postbox 15 11 50 | D-66041 Saarbriicken

GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg

Prof. Dr. J6rn Walter

Date: 17.07.2024

Prof. Dr. Julia Schulze-Hentrich

Subject: Letter of Commitment

Department of Genetics/Epigenetics

Saarland University

Campus A2.4
66123 Saarbriicken

Germany

Phone  +49 (0) 681 302 4367 /
+49 (0) 681-302-2791

eMail j.walter@mx.uni-saarland.de
Julia.Schulze-Hentrich@

uni-saarland.de

Dear Prof. Dr. Stegle, Secretary’s Office

o . . . Phone +49 (0) 681 302 2425
We are writing as heads of the Department of Genetics/Epigenetics at Fax  +49 (0) 681 302 2703

Saarland University, Saarbriicken.

We are specialists in functional genomics, in particular investigating the role of epigenetic
mechanisms in development, aging and diseases. We produce and interpret multimodal
epigenomic data from human cells and mouse models and continuously develop new
bioinformatic tools and approaches for functional genomic interpretation. We are strongly
engaged in the international human epigenome consortium IHEC. IHEC will soon
release/publish the first comprehensive Human Epigenome Atlas. This repository (together
with many other functional datasets such as HCA and TCGA) will constitute a highly
valuable resource for the functional interpretation of genomes and genome variants as
archived by GHGA.

Our research critically depends on the availability of large (epi)genomic datasets and the ability to
manage, archive, and share comprehensive genomic data with collaborators and partners.
Consequently, we are extremely enthusiastic about the GHGA initiative and will continue to support
the project as an active participant.

We will engage ourselves in form of diverse public outreach measures to promote the GHGA brand
and core functionalities and its link to functional genomics (HCA) and epigenomic atlas data (IHEC,
4DNucleome). Our main goal here is to widen the spectrum of GHGA data usage, to promote (new)
applications for clinical and basic research and identify potential use cases.
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We will commit ourselves to the GHGA project with staff (10% inkind contribution) to support our
activities coordinated by one FTE (e.g. Outreach).

Please feel free to contact us for questions or clarification.

Sincerely,

Prof. Dr. Jorn Walter Prof. Dr. Julia Schulze-Hentrich





GHGA Consortium

Prof. Dr. Oliver Stegle

German Cancer Research Center (DKFZ)
Im Neuenheimer Feld 280

D-69120 Heidelberg

Letter of Commitment - GHGA2 Renewal Application

Dear Prof. Dr. Stegle,

We are writing as the coordinator of the German Biobank Node/bbmri.de at
Charité-Universitatsmedizin Berlin.

The German Biobank Node (GBN) serves as a central cooperation platform for the
German biobank community, representing their interests in the European
biobank network BBMRI-ERIC. GBN’s commitment to biobanking fosters scientific
progress on the path to precision medicine.

Our research critically depends on the ability to manage, archive, and share
sensitive data with collaborators and partners. Consequently, we are extremely
enthusiastic about the GHGA initiative, which we will support as a participant of
the project. We will support the operation of the GHGA data infrastructure and
its use as its primary omics data storage, management, and archive. We will work
together with GHGA and the consortium’s teams to support the interoperability
of GHGA with efforts of the German Biobanking Node (GBN) within the European
infrastructure BBMRI-ERIC.

Please feel free to contact us for questions or clarification.

Sincerely,

Dr. Cornelia Specht

Berlin, 5.8.2024



https://www.bbmri.de/

https://www.bbmri-eric.eu/



A4 - Additional comments on data sheet

General Remark: The entries into the data sheet have been collected for the current funding
period (October 2020 to July 2024). We have taken great care to complete all indicators as
requested. Please see below for additional comments and explanations, where the
requested indicators had to be specified in more detail or had to be adapted. Based on the
general NFDI indicators in the data sheet, we have taken those as a foundation to develop
our own, GHGA-specific key performance indicators (KPIs). Those are described in Section
“2.2.2 Measuring Success: KPIs and Key Milestones” in the Renewal Proposal and will be

monitored actively together with the general NFDI indicators.

NFDI indicator Comments and explanations

1007 - Number of events HELD [Each event was counted as one entry regardless of the overall

1008 - Number of events HELD |duration of the event.

FOR EDUCATIONAL It is not po§sible to count participation at individua! se§§ions of

PURPOSES events, neither of current nor past events. In practice it is too costly
or even not possible to track participation at individual sessions,

1009 - Number of events particularly at large conferences.

PARTICIPATED IN

1010 - Size of the target Giving an accurate estimate of the community size for our

community in total consortium is challenging, so we will start with some explanation of

how we arrived at the numbers.

As we are a national genome data archive, every German citizen
who might have the genome sequenced as part of a disease might
be potentially interested in our services.

We would consider our core community to be researchers
generating or using human genomics data in their research though,
who could directly benefit from data access. The European
Genome-Phenome Archive currently has around 38,500 registered
requester accounts. We can assume that all of them would also be
potential customers of GHGA, in particular with the growth of data
sets that will be exclusively available in GHGA.

As an estimated upper limit of the size of our community within
Germany, we can assume that about 25% of all researchers in
Germany are active in the life sciences. Of these, we estimate that
at least one third has a distinct interest in human omics data for
various reasons (from healthcare to evolutionary biology). Based on
the world bank data
(https://ourworldindata.org/grapher/researchers-in-rd-per-million-pe
ople) stating the number of researchers per 1 million people in
Germany to be around 5,500 and the current population, the
number of life science researchers in Germany should be around
460,000, resulting in about 38,000 potential community members in
Germany alone.

Based on these two — admittedly back-of-the-envelope — estimates,
we thus consider 35,000 persons as our target community within
research.




https://ourworldindata.org/grapher/researchers-in-rd-per-million-people

https://ourworldindata.org/grapher/researchers-in-rd-per-million-people



In addition to this core community, we have developed a successful
strategy for engaging with the general public to increase
awareness and acceptance of genomic research. This strategy is
directed to the German speaking public (and thus in theory to 84
million + (D)ACH). As we do not think reporting 84 million as the
size of our target community as appropriate, we have added the
estimated number of GHGA service users of our public outreach
strategy to the above mentioned 35,000 estimated researchers and
are thus reporting 51,745 as the size of our combined target
communities. While the number is likely to be higher, our aim is to
increase the number of our active users as our public outreach
campaigns continue.

1011 - Number of participations
in working GROUPS OR
SECTIONS of the NFDI
Association

In line with the recent publication on "Collaborative work in NEDI",
we have identified 60 working groups or sections, although — to our
knowledge — some of the groups are currently not active.

GHGA members are participating in every section except for
Section Industry, which will only become relevant in the second
funding period.

GHGA members are actively participating in all ELSA (3, with one
lead role), in all NFDI managerial working groups (6), and in 9 of 12
(75%) multidisciplinary Task Forces. We are furthermore involved in
several of the active Infra and EduTrain working groups, as well as
Base4NFDI projects. Most Base4NFDI projects are still in the
initialisation phase, so we will further engage and increase our
participation within these groups as they become more active.

1012 - Number of cooperations
with other NFDI CONSORTIA

In line with the definition, we determine the number of
collaborations to be 25, equivalent to the number of other NFDI
consortia (without Base4NFDI). Due to the intensive interaction of
colleagues in working groups and task forces, and the joint outputs
produced, we had at least one countable cooperation with every
domain-oriented consortium in the course of the year.

1018 - Number of tasks
COMPLETED

1019 - Number of tasks
FAILED

1020 - Number of tasks that
were ADAPTED OR
MODIFIED during the funding
period

The milestones listed in each measure of the first proposal were
counted as the requested KPI "tasks". Since there were
considerable budget cuts, some listed milestones were deleted from
the first proposal and do not count towards this KPI. Furthermore,
milestones which were not due yet, were also not counted towards
this KPI.

2001 - Number of activities for
community engagement

2002 - Number of activities for
community activation

2003 - Number of activities for
furthering interconnectivity

For this section, all items recorded in KPI tables 1001-1009 and
4005-4008 were assigned to 2001, 2002, or 2003 for a more
detailed categorisation.

3001 - Number of datasets
provided by the consortium

This number reflects all data sets incorporated into GHGA's main
services launched, including the operational phases GHGA Catalog
and GHGA Archive.




https://doi.org/10.5281/zenodo.12819087



3002 - Number of datasets
fulfilling the quality criteria
established by the consortium

Data submitters are legally obliged to only provide datasets to
GHGA, which fulfil the established quality criteria. With a strong
focus on data protection and FAIR practices, data protection
regulations, especially with regards to the patients' consent and
appropriate pseudonymisation have to be fulfilled. Furthermore, the
data is technically aligned with common metadata schemata, which
are tailored to the user communities, for ensuring wide compatibility.
Further expectations for submitters and users are detailed in the
GHGA Terms of Use.

4001 - Number of users of all
services provided by the
consortium

This KPI is an estimate of the number of users for the services
listed under #5000 as well as the views and registered users for the
GHGA Lecture Series, the GHGA Webinar, and the GHGA
podcasts. There are concrete user statistics for some of the
services (GHGA Helpdesk, Registrations for the GHGA Lecture
series and Webinar, the numbers of users for data curation, and the
users for the REMS database under development). For all workflow
services and the GHGA website services, the number is estimated
from a variety of user statistics such as views, or unique visitors per
2 weeks. As a general estimate, we have calculated the number of
users to be 10% of the registered visitors of a service (website,
workflows).

4002 - Number of registered
users

As most of the GHGA Services are open access without the need
for registration, this KPI describes the number of registered users of
the GHGA Helpdesk and of the Zoom Account for the GHGA
Lecture Series and GHGA Webinars.

4004 - Number of OPEN
SOURCE services

4005 - Number of services in
the development stage

4006 - Number of services in
the prototype stage

4007 - Number of services in
the operation stage

4008 - Number of services
terminated in the course of the
funding phase

The main service for GHGA will be GHGA Archive. As the launch of
GHGA Archive coincides with the proposal submission, there are no
users of this service yet. For some services, the requested KPI
cannot be provided (marked as n.d.). Alternative KPIs were used to
estimate the number of users (see #4001). Furthermore, there are
no user statistics for services in development, these are marked as
n.a.

5007 - GHGA Helpdesk
Service

As we cannot record the number of visits, we are reporting the
number of user tickets in the period from 01/01/2024 to
22/07/2024 without counting tickets generated by spam mails.




https://www.ghga.de/Downloads/Terms_of_Use_-_GHGA_Data_Infrastructure_V1.0.pdf

https://www.ghga.de/Downloads/Terms_of_Use_-_GHGA_Data_Infrastructure_V1.0.pdf
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