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Executive summary

The future of life science is data-driven, providing major new opportunities to explore and understand
biology, human health and changing ecosystems. The ScilLifel.ab & Wallenberg National Program for
Data-Driven Life Science (DDLS) is set up to make use of these opportunities. DDLS is a 12-year research
program funded by the Knut and Alice Wallenberg Foundation (KAW) with SEK 3.1 billion (about 300
MEUR). SciLifeLab (Science for Life Laboratory), as a national infrastructure for life science, coordinates
this program in close collaboration with ten universities (Chalmers, GU, KI, KTH, LiU, LU, SLU, SU,
UmU and UU) and the Swedish Museum of Natural History. Over 12 years, the DDLS program will recruit
39 new academic leaders, train over 500 PhD students and postdocs, and engage all stakeholders to apply
data science and data-driven research principles and to develop new tools and approaches for e.g. FAIR
data handling, artificial intelligence (Al), and dynamic models of life. This document describes the
motivation, specific aims, and the priorities of the national program as a whole and specifically for the four
DDLS research areas (Cellular and Molecular Biology, Evolution and Biodiversity, Epidemiology and
Biology of infection, as well as Precision Medicine and Diagnostics). DDLS provides a unique opportunity
for Sweden to realize a globally leading role in the future data-driven life science. Furthermore, data-driven
research synergizes with the technology-driven SciLifeLab infrastructure engaged in the production of
biological data, with national Al and data science programs (e.g. WASP) and with national compute
resources. DDLS will be based on a strong collaboration across all participating universities and other life
science stakeholders, such as those involved in healthcare, industry and sustainability. The many aspects of
the DDLS program will synergize with each others to make Sweden leading in the data-driven life science
field as well as to profoundly impact how life science is practiced in the next decade.





Data-driven research is essential for the future of life science in
Sweden and globally

Data is the immediate product of research and it is useful not only to its producer, but could be valuable to
other scientists across the world. Life scientists across the world are now developing comprehensive
collections of data that could be integrated and better utilized to understand biology deeper and more
systematically than ever before. For example, the European Bioinformatics Institute manages hundreds of
petabytes of public life science data, and this and other data resources are growing rapidly in terms of
content, depth and interconnections. This digital trend in life sciences will only accelerate in the future.
With the massive increase in computational capabilities and the development of artificial intelligence and
deep learning techniques, researchers are facing a paradigm shift in terms of how life science can be
practiced. Data-driven research is also essential for the future of healthcare, for biodiversity, environment
and sustainability research as well as for the biotechnology and life science industry. The ability to harness
and process data will become a central competitive advantage for both industry and the entire society.

The Swedish government has outlined a national life science strategy, Life Science 2020-2030, aiming to
make Sweden a leading life science nation'. Data-driven research will play an important role in addressing
local and global health challenges. This will require an active engagement of industry, healthcare and other
stakeholders. Besides health, data-driven life science will also contribute to solving major societal
challenges, such as some of those defined by the UN Global Sustaible Development Goals, for example
environmental degradation, climate change, and access to sustainable energy, food, clean air and water.

The following specific needs and challenges form the justification for the DDLS program:

1. Major need for data science competence in the life science community:
The life science community does not currently have sufficient multi- and cross-disciplinary skills
and competence that the future development of data-driven life science demands. Therefore, global
recruitment of talent and training and education of the next-generation of young scientists are
essential. Existing experts in bioinformatics and data science will create a critical mass and local
research environments for the next-generation scientists.. Overall, to meet these challenges, we
need to recruit new group leaders globally as well as educate and train new data scientists.

2. Data science capabilities, such as artificial intelligence (Al) are not fully utilized:
Recent advances in artificial intelligence (Al) and machine learning (ML) have been dramatic and
such approaches are starting to outweigh other approaches to analyze and interpret biological data.
For example, Al systems can help to comprehensively analyze the available literature and relevant
datasets, contribute to the design, optimization and conduct of laboratory experiments, and help to
interpret and visualize data as well as generate insights, conclusions and research reports. Data-
driven research is still in its infancy and there will be exponential, even unexpected, developments
in the future. Thus, there is a danger that without a dedicated program, the life science community
could fall seriously behind, which in turn translates to healthcare, industry, and society at large.
There is therefore a need to i) develop new data analysis and Al methods for life science and ii)
promote their availability and use across the broad life science community.

3. Life science data are not shared according to FAIR principles:

! En nationell strategi for life science, Regeringskansliet, artikel nummer N2019.06,
https://government.se/information-material/2020/1 1/swedens-national-life-sciences-strategy/





Despite recommendations, most data are still not readily available according to FAIR principles
(Findable, Accessible, Interoperable, and Reusable), and not annotated and organized properly for
machine-readability and data analysis. For science to have impact, promoting visibility and
awareness of research data is important. There is a need for coordinated national efforts to facilitate
data sharing in life science across the different research areas.

4. Human health data is scattered and not available for research or data-driven precision medicine:
Registry data is often used for research, but deeper longitudinal and real-time health data are often
not accessible. There is no legislation on secondary use of healthcare data, and a number of legal,
ethical and privacy concerns result in the inability to share between healthcare regions and with
academia. There is a need to collaborate across healthcare regions, academia, industry and
government to promote health data sharing, as well as to develop innovative technical solutions to
fully preserve patient privacy while enabling better utilization of health data locally, nationally and
globally.

5. Gaps in the utilization of data in the society:

There is often a gap in expertise as well as a lack of access to life science data and the tools and
technologies to process it. This was painfully evident during the COVID-19 pandemic, when
different sectors of the society would have needed real-time research data across healthcare regions,
authorities, industry, the general public and decision makers. Therefore, the challenge is to ensure
that the importance of data-driven insights exists at all levels of the society and that associated
legal, regulatory, ethical and policy issues are considered.

Creating a new data-driven, hypothesis-generating scientific approach will boost efforts to examine and
understand life. This will lead to a powerful iterative cycle, where data science informs on laboratory
experiments that in turn feed increasingly accurate, real-time optimized data to computational models of
life. This can promote understanding of the basic life science, the prevention, diagnosis and treatment of
disease as well as understanding of biodiversity and ecosystem changes. We are still at the start of a digital
era for life sciences that will be enhanced and transformed by the capabilities of Al. The DDLS program is
essential for Sweden to lead this transformation and not just react to it.
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Figure 1: The 11 partner organizations of DDLS: Chalmers University of Technology, University of
Gothenburg, Karolinska Institutet, KTH Royal Institute of Technology, Linkdping University, Lund
University, Stockholm University, Swedish Museum of Natural History, Swedish University of
Agricultural Sciences (Umed and Uppsala), Uppsala University, and Umea University.





Vision and mission
Vision: The future of life science is data-driven

Mission: As a national research and training program across 11 partners, SciLifeLab-KAW data-
driven life science (DDLS) focuses on how data science and computational approaches enable and
energize life science as well as applications in health, environment and industrial research.

Program objectives

The national DDLS mission will be accomplished by recruitment of talent, creation of a national program
for training and research excellence, realization of a national data platform with advanced bioinformatic
support, and setting up a collaboration hub for engaging academia, healthcare and industry. Therefore,
DDLS will have a deep impact for every life scientist, but also for society at large. DDLS aims to change
how life science is practised in the future and thus equip the research community with essential future data-
driven skills and capabilities. To realize the DDLS strategy, six objectives describe the priorities of this
national program, figure 2.

1. Attract scientific excellence in data-driven life science to Sweden

2. Train the next-generation of data-driven life scientists

3. Provide data science and bioinformatics expertise and services

4. Bridge the gap between the life science and data science communities
5. Create partnerships and impact on society at large

6. Engage in policy actions

Figure 2: DDLS six strategic objectives (layout being updated)

1. Attract scientific excellence in data-driven life science to Sweden
DDLS fellows program

By attracting and recruiting excellence to Sweden, as well as training the next generation of life scientists,
DDLS is enabling high-quality and impactful science and equipping Sweden with work force of the future
with data-driven skills and capabilities.

The DDLS program is recruiting a total of 39 group leaders (tenure-track DDLS fellows, typically <5 years
after PhD according to the Swedish legislation) in the four research areas to the participating universities
to expand excellence in data-driven life science research. Each fellow is offered a generous starting package
with funding covering five years of their salary, and up two PhD student and two postdoc positions, as well
as some running costs. After the 5-year fellowship and startup support, the DDLS fellows will have the
possibility to be promoted as tenured faculty at their host university and can then also continue as senior





group leaders affiliated with the national DDLS program. We hope that the recruited DDLS fellows will
become world-leading experts in their field. DDLS fellows will be located in progressive, multi-disciplinary
local research environments. The fellows will enjoy powerful links and synergies with all parts of the
national DDLS program, as well as with other national fellows programs (such as SciLifeLab, WCMM and
WASP fellows). For DDLS to succeed in becoming a globally leading program, it is necessary to attract
such talented early career scientists, but also to build excellent research environments at each DDLS partner
organization. DDLS fellows will be a core to the development of a national DDLS network where long-
lasting collaborative interactions between the fellows, their host universities and between different research
areas may catalyze powerful synergies. This should have a broad impact on life science, far beyond the
individual group leaders. The DDLS fellows also will play an important role in education and training of
their students, and in participating in local and national DDLS training events.

Deliverables for objective 1 at the end of 2032:

e DDLS fellows program has led to outstanding international PI recruitments

o The recruited DDLS fellows have been successful in building strong research groups, launched
cutting-edge research projects and have attracted competitive prestigious grants (such as ERC)

e Most of the DDLS fellows have been tenured by the host institutions and have integrated to a
progressive local research environment

o The DDLS fellows collaborate with each others, as reflected in joint grants and publications

e The DDLS fellows program has accelerated implementation of data-driven life science in Sweden
and increased quality of data-intensive life science publications.

2. Train the next-generation of data-driven life scientists
DDLS Ph.D. student/postdoc programs, DDLS research school and DDLS training program

Over the 12 year program period, there will be over 500 PhD students and postdocs who will take part in
the DDLS program. Together with the DDLS fellows, the postdocs and PhD students form the core DDLS
community. Besides the Ph.D. students and postdocs that are recruited to the DDLS fellows' groups, we
will facilitate global recruitment of top-quality PhD students and postdocs to the DDLS program. These
PhD and postdoc positions will be made available through open competitive calls to qualified mentors
working in excellent research environments for data-driven research in the four research areas and across
the 11 host sites for DDLS. This will help to build a broader national DDLS research community with a
critical mass and excellent expertise.

DDLS Research school. We are launching a national DDLS research school promoting acquisition of high
competence and skills in data-driven life science. The research school aims to promote the training,
mentoring and collaborations for the 500 Ph.D. students as well as also engage and network the postdoc
community. There will be both academic and industry PhDs and postdocs and hence the research school is
also promoting academia-industry interactions, facilitating availability of expertise in the industry as well
as industrial career options for data scientists. The DDLS research school community will organize
meetings and symposia, state-of-the-art training, mentors, as well as collaborations nationally and
internationally. DDLS research school will create a strong national network across all students and
postdocs.

Courses are being organized together with all DDLS host sites as well as other partners and networks, such
as the SciLifeLab fellows program, Wallenberg Centres for Molecular Medicine (WCMM), the Wallenberg
Al, Autonomous Systems and Software Program (WASP), WASP-humanities and society (WASP-HS), the





SciLifeLab Bioinformatics Platform and Data Centre. In addition, SciLifeLab collaborates with European
level training providers, such as EMBO, EMBL, EBI and ELIXIR.

DDLS education and training. DDLS training and courses will be open to all DDLS postdocs and PhD
students as well as, when capacity allows, the broader research community. Training is essential to our aim
to make the broad life science community better prepared for the opportunities and challenges in the next
decade. All senior DDLS funded researchers are expected to take part in the teaching and training in DDLS-
branded events and courses. The DDLS training will be built and delivered in a co-creation model with the
SciLifeLab training program (SciLifeLab Training Hub) which also maintains tools for “training the
trainer” enabling high quality DDLS education and training to further expand.

The training courses and materials will include both foundational data-driven topics and life science specific
areas. The training materials will be openly accessible via the SciLifeLab Training Hub to the wider
audience, including DDLS researchers, the wide research community, as well as industry and healthcare
stakeholders, thus ensuring upskilling the broader community in data-driven knowledge and helping them
to implement the data-driven life science knowledge in their research and innovations. The DDLS education
and training will also work closely with both national and international collaborators, as explained above
for the research school.

Deliverables for objective 2 at the end of 2032:

e Excellent early-stage scientists have been recruited to the program with a high fraction of
international students

e A community of more than 500 Ph.D. students and postdocs has been trained.

e A unique national research program and collaborative network across the 11 DDLS partners,
collaborators, industry and healthcare is created.

e A broad collection of training materials exists for various level of expertise (novice to expert)
covering a broad range of data-driven life science topics.

3. Provide data science and bioinformatics expertise and services

To increase the impact and reproducibility of research data as well as cutting-edge data-driven research
we will create an environment where researchers, data-producing platforms, advanced bioinformatics
support and compute centers interact.

SciLifeLab data platform. We will build a national DDLS data platform and e-infrastructure with a range
of advanced data analytics support services that are integrated into the research environment and widely
available to all life science researchers and data-producing facilities in Sweden. The platform will also
facilitate access to top computational resources. The platform will create data resources and services, and
organize scientific information, including data, code, methods, and meta-data in a reusable way. The central
technical hub is operated by the SciLifeLab Data Centre. This will operate the central resources and
coordinating activities at the national level.Thus, the data platform links together data, researchers and e-
infrastructures as well as advanced data analytics and bioinformatics support, all embedded in the local
research- and data environments at the host organizations. Four Data Science Nodes (DSNs) are launched,
one for each of the DDLS strategic research areas with one university being in charge of data for each





research area. DSNs provide national data services, data analysis and bioinformatics support and coordinate
data-related activities across the country.

Advanced bioinformatics support is available for researchers and provided via the Wallenberg Advanced
Bioinformatics Infrastructure (WABI) at the ScilLifeL.ab Bioinformatics Platform (NBIS). By co-locating
and integrating data platform staff, software developers, data engineers, data scientists and data stewards
(Data Centre), and bioinformaticians at the DSNs into strong environments for data-driven life science and
data infrastructure, we think that the future capabilities of Swedish data-driven life science are substantially
facilitated.

Recruitment of bioinformatics experts. The DDLS program will recruit senior bioinformatics experts to
deliver cutting-edge competences and services to the DDLS community. The staff will be nationally and
internationally recognized bioinformatics experts and will be part of the DDLS DSNs and the support teams
at the SciLifeLab bioinformatics platform (NBIS). The experts will be tasked to ensure that state-of-the-art
bioinformatics know-how is efficiently maintained, applied and spread to the research community, thereby
creating high-quality analysis capabilities of complex data.

Making data FAIR. The DDLS program coordinates efforts across the country to make FAIR (Findable,
Accessible, Interoperable and Reusable) data the norm in academia, as well as creating services and
resources to support this. The data platform and the DSNs support the needs of the main scientific areas of
the DDLS program, and establish research area specific portals, following the example of the national
COVID-19 portal with links to international data resources.

Connecting high-performance computational capabilities. The program links up with powerful
computational capabilities (such as the KAW-funded Berzelius GPU HPC as well as the new national super
computing capabilities coordinated from LiU), advanced data analysis technologies and Al capabilities,
and develops new computational methods to facilitate data-driven life science research. The program is also
promoting research that contributes to international key projects of future compute services in the domains
of life science (e.g. in collaboration with EBI, EMBL Data Science Center, ELIXIR as well as efforts
regarding e.g. the European Health Data Space.)

Deliverables for objective 3 at the end of 2032:

Established a national data platform, broadly enabling and facilitating FAIR data sharing

Create domain-specific data resources and portals in the four research areas with the DSNs
Developed high-end computational and ML/AI technologies to transform life science

Set up advanced computational services for the whole life science sector

The DDLS program is an internationally recognised role model for how bioinformatics know-
how is efficiently maintained, applied and spread in the research community, by the recruitment
of leading bioinformatics support experts.

4. Bridge the gap between the life science and data science communities

DDLS is a multi-disciplinary research program where the key aim is to bring life scientists and data
scientists to interact and to increase knowledge of data science among life scientists and vice versa. DDLS
also aims to stimulate cross-disciplinary collaborations between life scientists and data scientists. Dedicated
funding, joint calls and networking events will be carried out to enhance such interactions.





Collaboration with WASP. Wallenberg Al, Autonomous Systems and Software Program (WASP) is a
major research program which provides a platform for academic research and education, fostering
interactions with leading Swedish companies. The WASP program focuses on research in artificial
intelligence, autonomous systems, and software as enabling technologies for developing systems acting in
collaboration with humans, systems that adapt to their environment through sensors, information, and
knowledge, and thus form intelligent systems. Collaborations with WASP enable the life science
community to interact and synergize with the large community of world-leading Al scientists and software-
and automation experts. Additionally, this will also introduce life science challenges to the WASP
community. WASP has powerful research methodologies focusing on e.g. mathematics, machine learning,
or autonomous systems and software. DDLS will launch joint calls with WASP such that each party funds
scientists in their own community. The calls are open for and must engage both a DDLS associated research
group and a WASP research group and include relevant scientific challenge for both sides.

Deliverables for objective 4 at the end of 2032:

e 50 joint research projects between DDLS and WASP communities have been funded, significant
high impact publications published and long-term collaborations established.

e The DDLS fellow communities have regular joint meetings with WASP, SciLifeLab, WCMM
and other fellow programs.

5. Create partnerships and impact on society at large

Addressing the grand challenges related to human health and the environment requires a transdisciplinary
efforts between many scientific disciplines, in particular between life and data sciences, other disciplines
and across the sectors of academia, industry, and healthcare. DDLS will boost data-driven life science
through partnerships nationally and with the global research community.

Fellows’ communities: Besides the WASP community, DDLS is collaborating with other research
programs that are focussing on fellows, such as the SciLifeLab Fellows' program, the Wallenberg Centers
for Molecular Medicine (WCMM), and the Wallenberg Centre for Quantum Technology. The DDLS
fellows will have the opportunity to take part in the Program for Academic Leaders in Life Science (PALS),
which is a career and scientific collaboration program bringing together three fellows’ programs in life
science, the SciLifeLab and DDLS fellows programs as well as the WCMM centres. PALS program also
funds small research grants to start collaborations across PIs in these communities. This will provide DDLS
group leaders excellent opportunities to collaborate with experimental and clinical researchers.

Industry PhD and postdocs: At least 90 industry PhDs and postdocs will be recruited to facilitate
collaborations between academia and industry. They will be enrolled in the DDLS Research school,
education and training activities. Industry is an important beneficiary of the DDLS training programs and
DDLS aims to facilitate knowledge transfer and career opportunities between academia, industry and the
public sector.

DDLS innovations. DDLS will support innovation processes through collaborations with industry and
healthcare, largely via making use of existing innovation support systems. One example is the collaboration

with the KAW innovation program, the Wallenberg Launchpad (WALP) program. WALP can provide
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proof of concept funding to develop innovative ideas from KAW funded research. Through the WALP
program, DDLS researchers will gain a bridge towards venture funding to develop their projects and
products towards the markets.

Partnering with healthcare. DDLS training will help to create a community of scientists that may have
careers as next-generation data experts in the healthcare. In the research areas of Precision Medicine and
Diagnostics as well as for Epidemiology and biology of infection, the program seeks to integrate
molecular and clinical data in a research setting. DDLS is also working together with the healthcare
regions, biobanks, Genomic Medicine Sweden, and the WCMM network to promote data science in
health research. In order to develop closer links with healthcare, it would be advisable that the academic
DDLS partner universities create opportunities for DDLS fellows to collaborate with the clinic and to
undertake joint positions in the healthcare.

Synergies with the global research community DDLS promotes access and availability to international
training programs for the Swedish research community. International networking is key to the success of
DDLS, and we are building collaborative programs together with leading international institutions in
data-driven research, such as through EU programs (e.g. through several funded projects in the European
Health Data Space) and Nordic collaborations. We already have collaborations underway with the
EMBL. We will work with partners to create and promote international standards and practices in data
handling. In addition, DDLS is engaging with other national communities within research areas such as
biodiversity, environment, agriculture and forestry.

SciLifeLab infrastructure units and their user community of about 2000 scientists (each year) is an
important interaction opportunity for the DDLS program and the DDLS community. The combination of
technology-driven and data-driven science is a unique opportunity for SciLifeLab. DDLS will work with
the infrastructure units and SciLifeLab Data Centre to promote the FAIR-data principles as an integral
part of the national infrastructure operations.

Deliverables for objective 5 at the end of 2032:

e The DDLS group leaders and scientists have extensively networked with other national research
communities, such as ScilifeLab fellows and PIs, WASP and WCMM and others as evidenced
by joint publications and grants and high-level participation in annual PALS meetings.

e Extensive collaborations have taken place with industry, healthcare, and other national
stakeholders.

e Overall, an active DDLS community has been formed involving both academic researchers,
industry, healthcare and other relevant actors from both public and private sectors.

e There are many examples where DDLS research has been translated and developed into
commercial products and services, or disseminated in other ways thus demonstrating significant
impact and benefit for the society.

¢ Collaborative interactions of DDLS with leading international institutions and networks have
resulted in scientist exchanges, joint grants, joint symposia and collaborations evidenced by joint
publications.

6. Engage in policy actions
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Effective and responsible data-driven research may require policy actions and attention to ethical, legal
and social aspects of research. DDLS will engage in these matters as issues arise, often in collaboration
with other stakeholders. These issues may involve access to healthcare data, secondary use of healthcare
data, privacy issues, the challenges and ethical issues in the use of Al etc. On many occasions, practical
implementation of data-driven research is more dependent on solving such society issues.

Collaboration with WASP-HS. The Wallenberg Al, Autonomous Systems and Software Program —
Humanities and Society (WASP-HS) is a research program in which researchers tackle the challenges and
impacts of the upcoming technology shifts, and contribute to developing theories and practices concerning
human and societal aspects of Al and autonomous systems, emphasizing on the ethical, economic, labor
market, social, cultural, and legal aspects of the technological transition. We will work to bridge the DDLS
and WASP-HS communities and foster collaborative projects with aim to investigate human and social
challenges of data-driven strategies developed within the life sciences. Focus will be on the four DDLS
research areas and areas related to Al and autonomous systems, or data as well as the ethical, legal, social,
economic, cultural or policy issues that arise from their application.

Progress in many areas of life science is highly dependent on ethical, legal, and social implications (ELSI)
as well as various regulations and practical limitations. These include data security, privacy, ownership,
sharing, fragmentation of, and access to, healthcare data, all of which are already actively discussed at the
national level and internationally. In addition, questions related to policies in biodiversity and
sustainability of environmental research also need to be addressed. (e.g. benefit sharing). The DDLS
program is working with the broader community of stakeholders to connect leading experts on ELSI and
related matters to the program. A policy action group will be formed to identify questions and roadblocks
to DDLS research and to the progression to a digital, data-driven future in life science research.

Deliverables for objective 6 at the end of 2032:

e DDLS actions and those of other stakeholders have helped to move questions concerning health
data access and sharing forward in Sweden

e DDLS has influenced national debates on biodiversity and environment

e Challenges in policy and ELSI issues in DDLS research have been catalogued and individual
solutions identified.

National research programs: four research areas and 11 partner
organizations

The DDLS program focuses on four strategic areas of data-driven research: Cell and Molecular
Biology, Precision medicine and Diagnostics, Evolution and Biodiversity, and Epidemiology and
Biology of infections, figure 3. All of these are essential for improving the lives of humans, animals
and nature, detecting and treating diseases, protecting biodiversity and creating sustainability.

The 39 DDLS fellows are each assigned to one of the four research areas. They will form the base

for building a DDLS core community and will participate in research collaborations and training
(Figure 4). As DDLS is anchored at 11 partner organizations across the country, the formation of
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active national collaborative communities will be key for the success of the program and its ability
to reach to an international level of scientific excellence. It is also a unique opportunity to achieve
integration of research activities in data-driven life science across universities. Collaborations will
make them stronger in this research field internationally than any of them would be individually.
By forming synergistic national DDLS networks we expect to see collaborations within each
research area, including data suppport and computational capabilities, but also cross-disciplinary
collaborations across the four research areas. In this way ground-breaking research can develop
bottom-up from within the DDLS community.

The four DDLS research areas will all work towards the six long-term objectives of the DDLS
program described above. Each research area has its own profile and niche opportunities but also
challenges that will need to be addressed as policy and/or ELSI matters. These four research areas
are further explained below.

>

Cell & molecular
biology

09 o

- S <
Precision medicine
& diagnostics

.

Epidemiology and
biology of infection

Evolution &
biodiversity

Figure 3: Strategic research areas within the DDLS program. Note: In Swedish the names of the
research areas are: cell- och molekyldirbiologi, precisionsmedicin och diagnostik, evolution och
biodiversitet samt smittspridning och infektionsbiologi.

Cell and molecular biology

The subject area concerns research that fundamentally transforms our knowledge about how cells function
by analyzing data from their molecular components in time and space, from single molecules to native
tissue environments. This research area aims to lead the development or application of novel data- driven
methods relying on machine learning, artificial intelligence, or other computational techniques to analyze,
integrate and make sense of cell and molecular data.
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Evolution and biodiversity

The subject area concerns research that takes advantage of the massive data streams offered by techniques
such as high-throughput sequencing of genomes and biomes, continuous recording of video and audio in
the wild, high-throughput imaging of biological specimens, and large-scale remote monitoring of organisms
or habitats. This research area aims to lead the development or application of novel methods relying on
machine learning, artificial intelligence, or other computational techniques to analyze these data and take
advantage of such methods in addressing major scientific questions in evolution and biodiversity.

Precision medicine and diagnostics

The subject area concerns research that will make use of computational tools to integrate molecular and
clinical data for precision medicine and diagnostic development. The focus is on data integration,
analysis, visualization, and data interpretation for patient stratification, discovery of biomarkers for
disease risks, diagnosis, drug response and monitoring of health. The precision medicine research is
expected to contribute with strong capabilities in machine learning and Al and other computational tools
to make use of existing strong assets in Sweden, such as molecular data (e.g. omics), imaging, electronic
healthcare records, longitudinal patient and population registries, biobanks and digital monitoring data.

Epidemiology and biology of infection

The subject area concerns research that will use big experimental, clinical, or pathogen surveillance data
in innovative ways to transform our understanding of pathogens, their interactions with hosts and the
environment, and how they are transmitted through populations. The priority area covers computational
analysis or predictive modelling of pathogen-host systems for which multidimensional, genome-scale
experimental data are now available and extends to using population-scale genetic, clinical, or public
health data from pathogen surveillance efforts and biobanks.
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Figure 4: Distribution of DDLS Fellows postitions according to the donation letter from KAW.

How do we define data-driven life science? Funding principles and
expectations

During the launch phase of the DDLS program, it became clear that we need to define data-driven
research in such a way that scientists and stakeholders interpret the DDLS goals in the same way.

Data-driven life science is a field of research that focuses on using data, computational methods and
artificial intelligence to study biological systems and processes. This approach includes assembling,
sharing, integration and advanced analysis of large amounts of data from diverse sources, including
experiments, observations, and simulations, in order to gain a better understanding of how living
organisms function.

In addition, we will consider the following aspects when DDLS funding decisions are taken:

e DDLS projects are engaged in the application of data science to solve concrete questions in basic

and applied life sciences, in the four research areas. This includes development of new data
science methods but also the intelligent adaptation of existing methods to studies of biology.
Basic data science, without specific biological questions, is not a core activity for DDLS.
However, through the DDLS-WASP collaborative program, DDLS promotes interdisciplinary
interaction of life science researchers with data scientist and Al experts.

e DDLS will not support projects that are primarily laboratory-based where the generation of large-

scale exploratory data sets is the main aim (e.g. via omics profiling or imaging). However,
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targeted laboratory work to validate hypotheses gained from data-driven research is an important
part of DDLS.

e This does not mean that DDLS will only deal with publicly available data. Projects engaged with
new and unique datasets are highly valued, but ideally the experiments and data generation
should be accomplished using other funding.

e Datasets applied in DDLS research are expected to be made openly accessible according to the
FAIR principles.

e Algorithms and code that are developed during DDLS research should be properly deposited and
made available. Publication in open access journals is expected to the extent possible. These
practices do not preclude seeking patent or IP protection for innovations. Also, separate
agreements will be created for industrial collaborations.

e DDLS is an academic program, hence contributions to scientific excellence are expected in all
projects, including industrial and healthcare collaborations.

o DDLS values education and training. Hence, funded group leaders and project participants are
expected to take part in the DDLS training and educational events and activities.

e DDLS recruitment and funding decisions should favor young scientists, international recruitment
of talent and take into account diversity, equity, and inclusion aspects.

e DDLS expects funded research to be carried out according to good scientific practice, under
appropriate ethical approvals for human or animal studies and protecting sensitive private data.

e In addition, project specific conditions for funding will be applied.

SciLifeLab as national host for the DDLS program

SciLifeLab (Science for Life Laboratory), as a national infrastructure for life science, coordinates the
DDLS program in close collaboration with ten universities (Chalmers, GU, KI, KTH, LiU, LU, SLU, SU,
UmU and UU) and the Swedish Museum of Natural History, Figure 1. DDLS will gain substantial
synergies from ScilLifeLab as a technology-driven national infrastructure provider, and as a major
generator of life science data nationally and internationally. We will build on the national SciLifeLab
organization in the data support (e.g. the SciLifeLab Data Centre and the Bioinformatics platform NBIS)
as well as make use of SciLifeLL.ab Operations Office in the coordination and administration of the DDLS
program, such as communication, external relations, training, meetings, events, financing and reporting.

With the launch of the DDLS, SciLifeLab will now have the opportunity to combine technology- and
data-driven approaches at the national level and collaborate with all the 11 partners and the four research
areas. The establishment of SciLifeLab sites around the country, and the launch of SciLifeLab capabilities
in Pandemic Laboratory Preparedness, Precision Medicine and Planetary Biology synchronize well with
the DDLS research areas and we see strong added value to the DDLS program and life science in
Sweden.

Concluding remarks

The DDLS research program is an extraordinary opportunity for scientists in Sweden to come together
and build a new generation of data-driven research capabilities as well as recruit and train a new
generation of multi-disciplinary data-driven scientists that academia, industry and society needs. DDLS
will address some of the biggest opportunities that science has to offer based on deep analyses of global
and local research data. We will promote open science and FAIR data with concrete actions.
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Success will depend on how well do we manage to integrate the six research program goals, four
research area topics, 11 partner organizations and numerous collaborative communities, such as industry,
healthcare and society sectors. We can only guess where the exponentially developing computational
capabilities, Al and data science will take us in the next decade, but we do hope that with the help of
DDLS program Sweden and Swedish scientist will have a critical mass of expertise and can act in the
driver’s seat as life science undergoes a new phase.
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WASP-HS AND DDLS ANNOUNCE A JOINT CALL FOR SEED-MONEY

Form of support: Seed-money

Focus: Research focused on a theme relevant to DDLS and WASP-HS
Applicants: 2 co-Pls, one from each of the fields of DDLS and WASP-HS

Contribution period: 12-15 months
Grant amount: Minimum SEK 200 000 maximum SEK 500 000

Budget framework for the call: 3 000 000 SEK

The grant period starts: September 2023

Application period: Feb-April 2023

The grant decision will be published: In May-June 2023





AIM

This call aims to provide seed money for research investigating human and social challenges of data-
driven strategies developed within the life sciences. The research should aim to increase the
understanding of the effects and consequences of artificial intelligence (AI), autonomous systems, and
other methodologies related to data, on the life sciences, medicine, and other parts of society. The
research should be of a visionary nature and have a clear potential for impact both within the life
sciences and within humanities and/or the social sciences. The call also aims to facilitate the
establishment of collaborations between researchers from the data-driven- life sciences and the, social
sciences and humanities.

The call is open to researchers working in the life sciences, social sciences, and humanities, broadly
construed. In the life sciences, the research must be related to data-driven approaches in molecular
biology, evolution and biodiversity, prediction medicine and epidemiology and biology of infection (see
DDLS research areas below). In the social sciences and humanities, research areas include , but are not
limited to, philosophy, sociology, anthropology, political science, law, history, linguistics,languages,
the creative arts, theology, etc. Examples of research topics include the study of ethical, legal,
organizational, epistemic, economical or cultural challenges as well as other possible topics outside of those
listed.

The call is part of a long-term commitment by the Wallenberg Foundations, which aims to stimulate
collaborative research between the life sciences, the social sciences, and the humanities. Possible future
calls will include larger grants. This seed call offers an opportunity to initiate new interdisciplinary
collaborations

BACKGROUND

DESCRIPTION OF DDLS AND WASP-HS

The SciLifel.ab and Wallenberg national program for Data-Driven Life Science (DDLS) was launched
in 2020 by the Knut and Alice Wallenberg Foundation (KAW). DDLS is a 12-year funding initiative to
support data-driven life science in Sweden with SciLifeLab as the host.

The program focus is on four strategic research areas of data-driven research:

e Data-driven Cell and molecular biology

e Data-driven Evolution and biodiversity

e Data-driven Precision medicine and diagnostics

e Data-driven Epidemiology and biology of infections

SciLifeLab and KAW share the ambition to foster the next generation of life scientists by
creating a solid computational and data science base that helps scientists analyze and interpret
data patterns swiftly, and to seamlessly integrate their data with the global life science data
streams. Central components of such a venture include: education, training, recruiting new
talent, sparking collaborations, ensuring responsible research, and engagement in innovation
activities.

The Wallenberg Al, Autonomous Systems and Software Program — Humanities and Society
(WASP-HS) is a research program in which researchers tackle the challenges and impacts of
upcoming technology shifts and contribute to the development of theories and practices of
human and societal aspects of Al and autonomous systems. The particular focus is on the
ethical, economic, labor market, social, cultural, and legal aspects of the impacts that Al and
autonomous systems bring.



https://www.scilifelab.se/news/ddls-cell-molecular-biology-expert-group-appointed

https://www.scilifelab.se/news/ddls-evolution-biodiversity-expert-group-appointed/

https://www.scilifelab.se/news/ddls-precision-medicine-expert-group-appointed

https://www.scilifelab.se/news/ddls-epidemiology-and-infection-expert-group-appointed



The vision of WASP-HS is to realize excellent research and develop competence in the
opportunities and challenges of artificial intelligence and autonomous systems with a strong
investment in research in social science and humanities. This multidisciplinary approach is
expected to advance our understanding of the challenges and impact of intelligent and
autonomous technology, as well as contribute to the development of theory and practice of
human and societal aspects of Al and autonomous systems.

DDLS and WASP-HS are both committed to forming meaningful collaborations to bridge the
gaps between the scientific disciplines of DDLS and WASP-HS. The Knut and Alice
Wallenberg foundation has earmarked funding for such joint efforts in their donation. This call
for seed-money is a part of this collaboration and is intended to give researchers from DDLS
and WASP-HS resources to develop such joint research projects.

REQUIREMENTS

Any researcher with a PhD affiliated at a Swedish University or The Swedish Museum of
Natural History can apply. Applicants do not need to be currently part of, or funded by DDLS,
SciLifelab, or WASP-HS to be eligible to apply. The seed collaborations must have two
applicants who already have a PhD; one researcher from each of the fields related to DDLS and
WASP-HS respectively.

Both applicants need to be actively participating in the project. An applicant can be involved
in a maximum of two applications.

If relevant, the funded projects should make project outcomes open access (where legally and
ethically possible) and be prepared to present their findings to the DDLS and WASP-HS
communities. Any potential data, resources, and code should be made available in accordance
with the FAIR principles. The projects will be expected to follow the national legal and
ethical rules and regulations as well as those of their institutions and SciLifeLab, where
applicable.

Project participants are expected to, where possible, be active contributors and participants in
community events, such as seminars, and symposia.

The applicants should not previously have received seed-money from the WASP-HS DDLS
joint call for seed money call in 2022.

BUDGET AND PROJECT DURATION

We expect to fund between 5-10 projects. Funded budgets are expected to lie typically
between 200-500 KSEK for each project. Funding is divided 50/50 between Pls. Projects are
expected to last between 12 and 15 months.

FINANCIAL INFORMATION

e The grants will be funded by KAW through KTH. Any necessary co-funding will be
covered by each university/department.

e The KAW funding condition allows a maximum of 18% of the approved grant to be
used for overhead and premises costs. Additionally, there is a maximum coverage of
50% for LKP (payroll taxes and social security contributions including holiday
allowance %) on gross salary and allowance costs.

e All estimated project costs for the project period are to be specified in the budget
template that will be provided.
e The grant will be transferred retroactively for reported costs according to the approved





funding,

Requisitions and cost reporting will be sent biannually to the SciLifeLab Operations
Office/KTH. KTH as SciLifeLab/DDLS program host university coordinates the cost
reporting and reimbursement processes. All necessary templates will be provided for
these purposes at a later stage.

PROPOSAL STRUCTURE/FORMAT

Submission — how to apply

One person applies as the main PI of the project with a commitment letter from the co-PI (co-
applicant)

Link to application system with detailed information

Application form and word template

1. Name of project
2. Name, affiliations of main and co-PI
3. Project plan (max 2 pages)
4. The impact for both DDLS and WASP-HS fields (max 0,5 page)
5. Explanation of the collaborative benefits, the role of each of the PIs and parties and
future plans beyond the seed funding (max 1 page)
6. Short CV and selected most relevant publications (max 10 publications) only for main
PI and co-PI (co-applicant) (max 2 pages each)
7. Commitment letter for the main PI, should be signed by the Head of the department.
8. Commitment letter for the co-PI (co-applicant) should be signed by the co-PI (co-
applicant) and by the Head of the department
9. Budget (template for overall budget)
EVALUATION CRITERIA
Projects will be evaluated according to the assessment of the combination of the following
criteria:

e Scientific potential for novelty and originality from a data-driven life sciences,
humanities, and social sciences perspectives

Multi-disciplinarity

Potential future impact

Merits of the applicants in relation to their career stage

Potential synergies in the planned collaboration,

Merit of ideas and alignment with the visions and goals of DDLS and WASP-
HS

We will also consider:

e Open science and data sharing aspects

e Future impact on WASP-HS/DDLS community

e Industrial and societal relevance

o Complementarity of the applications (for example, gender balance, career stage,
geographical distribution and project topic)

FOR QUESTIONS REGARDING THE CALL
Contact contact@wasp-hs.org or ddls-calls@scilifelab.se




mailto:contact@wasp-hs.org

mailto:ddls-calls@scilifelab.se



PART II PROCESS (not call text)
A joint work group with participants from DDLS and WASP-HS are preparing and planning for the call
and the network meeting.

Timeline:

Jan-Feb Input from WASP-HS Management Team (MT) and DDLS Steering
Group (SG) on call text and process
Decision in SciLifeLab Board (2nd of February)

Mid Feb Call opens

April Ist Call closes (1st)

Reviewing period (3 weeks)
Beginning of May Assessment meeting

Input from MT and SG on suggestion from meeting
May 24 Decision in SciLifeLab Board
Fall 2023 Project start

Review process: All calls are read by reviewers from both programs. Reviewers are
suggested by workgroup (and SG/MT if needed) and approved by respective program
directors. Reviewers will be contacted as soon as the call has opened. Assessment meeting
will be held after the review (in May) with an assessment group consisting of
representatives from DDLS and WASP-HS (same as reviewers or others). Projects will be
ranked and discussed in SG and MT before decision in SciLifeLab Board May 24.

Additional:

The Anubis system will be used for the call.

The call will be marketed via webpages for WASP-HS and SciLifeLab and additional
sources.
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1. OFFICIAL CALL TEXT

WASP AND DDLS ANNOUNCE A JOINT CALL FOR RESEARCH PROJECTS

The SciLifel.ab and Wallenberg national program for Data-Driven Life Science (DDLS) was
launched in 2020 by the Knut and Alice Wallenberg Foundation (KAW). DDLS is a 12-year
funding initiative to support data-driven life science in Sweden across 11 universities and
institutions with SciLifeLab as the host. The program will focus on four strategic research
areas of data-driven research:

e Cell and molecular biology

e Evolution and biodiversity

e Precision medicine and diagnostics

e Epidemiology and biology of infection

SciLifeLab and KAW share the ambition to foster the next generation of life scientists by
creating a solid computational and data science base that helps scientists analyze and interpret
data patterns and seamlessly integrate their data with the global life science data streams.
Central components of DDLS include education, training, recruiting new talent, sparking
collaborations, and engagement in innovation activities.

Wallenberg Al, Autonomous Systems and Software Program (WASP) is Sweden’s largest
individual research program and provides a platform for academic research and education,
fostering interaction with Sweden’s leading companies. The program addresses research in
artificial intelligence, autonomous systems, and software as enabling technologies for
developing systems acting in collaboration with humans, adapting to their environment
through sensors, information, and knowledge, and forming intelligent systems of systems.
WASP strengthens, expands, and renews the national competence through new strategic
recruitments, a challenging research program, a national graduate school, and collaboration
with industry. The program is conducted in close cooperation between leading Swedish
universities to promote the competence of Sweden as a nation within the area of Al,
autonomous systems and software.

AIM AND SCOPE

DDLS and WASP have a strong ambition to form solid collaborations and bridge the gap
between the scientific disciplines of DDLS and WASP. The Knut and Alice Wallenberg
foundation has reserved funding for such collaborations in their donations to both programs.

To strengthen the collaboration, DDLS and WASP now announce a research visit program
call. The purpose of the program is to form collaborations by bridging the gap between the
WASP and DDLS programs and contribute to knowledge transfer, benefiting both the person
in the exchange as well as the involved environments.



https://kaw.wallenberg.org/



SciLifeLab \\ASP s, 22-01-16

The research visit program is an opportunity that provides financial support for researchers or
technical personnel to visit a different research environment, both nationally and
internationally, to encourage continuous learning and professional development of staff.

The research visit program aims to establish new or deepen existing collaborations between
WASP and DDLS areas, to provide knowledge about new techniques, new research, extend
networks, etc.

The funded projects aim at contributing to the WASP/DDLS community and enlarge the
critical mass by making data, resources, and code available in accordance with the FAIR
principles. Project participants are expected to be active contributors and participants in
community events, training activities, seminars, and symposia.

The aim is a flexible cross-program collaboration where a project participant from one of the
programs is embedded within a research environment representing the other program.

After the research visit a brief report should, no later than two months after return, be handed
in to the WASP Program Office/ DDLS research support.

WHO CAN APPLY?

The applicant is currently working in the scientific disciplines of DDLS or WASP and will do
the research visit in the scientific discipline that corresponds to the other program.

The applicant should be a postdoc or a junior/senior researcher from WASP or DDLS.

An applicant from WASP should be employed at one of the WASP partner universities CTH,
LiU, LU, KTH, UmU, or be part of affiliated groups of excellence at LTU, UU or OrU that
are members of WASP and have their research focus within AI, Autonomous Systems or
Software. Please note that it is not necessary to be a formal WASP faculty (that has signed a
WASP affiliation agreement) to apply for this call.

An applicant from DDLS should work within data-driven life science within one of the four
DDLS research areas and be affiliated with a Swedish university or The Swedish Museum of
Natural History.

National Research Visits

The application must have one applicant from WASP or DDLS as described above and one
recipient host researcher that is part of WASP or DDLS according to the same conditions as
for the applicant described above.

International Research Visits

The application must have one applicant from WASP or DDLS as described above and one
recipient host researcher at an international university with research in the corresponding
WASP or DDLS research area. More specifically, a researcher from WASP should visit a
research group that works in the field of DDLS research or vice versa.

BUDGET
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Total budget allocation per program: 18,75 MSEK (5 visits per year and program during 5

years)

Budget 2023: 3,75 MSEK per program (5 visits per program)

The maximum available funding for a research visit is 750 000 SEK. The visit extends for a
minimum of 3 months and must start within one year from the decision and be completed
within two years.

FINANCIAL INFORMATION

The grants will be funded by KAW.
The employer of the applicant is responsible for any necessary co-funding needed at
each university/department.
Overhead and premises costs will be covered according to respective program’s terms
and conditions.
The maximum coverage for LKP (payroll overhead) is 50% of personnel costs.
All costs applied are to be specified in the budget template. Eligible costs are for
example:

e Salary

e Accommodation

e Travel costs

e OH costs according to each programs conditions (only applicable for national

sabbatical)

¢ Running costs (such as lab equipment and reagents)
Please check the budget template in the application system (Anubis) for more
guidelines.
Costs will be reimbursed by requisition to KAW. KTH and LiU will coordinate this
process, and templates will be provided for this purpose at a later stage.

PROPOSAL STRUCTURE/FORMAT

Submission — how to apply
Link to application system with detailed information

Application form and word template

1.
2.

SNk w

Name, affiliations of applicants

Plan for research visit (max 2 pages) with a clearly specified subject area and, when
applicable, including data science and FAIR aspects

Explanation of the collaborative benefits for WASP and DDLS (max 1 page)

Short CV from the applicant and the recipient host researcher (max. one page each)
Commitment letter from the Head of the department where the applicant is employed.
Commitment letter for the recipient department, signed by the recipient host
researcher and the Head of the department

Budget (template for overall budget).

EVALUATION CRITERIA
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Projects will be evaluated according to the following criteria:
e Novelty and Originality from a data-driven perspective
Synergies in the planned collaboration, i.e. complementarity and team science
Multi-Disciplinarity
Scientific quality
Merits of the applicants

We will also consider:

Impact on life science and of the computational challenges addressed
Open science and data-sharing aspects

Impact on WASP/DDLS community

The industrial and societal relevance

Diversity and gender of the applicants
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2. CALL PROCESS INCLUDING EVALUATION

EVALUATION PROCESS

Members of the WASP DDLS joint national working group will evaluate the applications.
Decision are taken once per semester by

WASP (board? EXC? director?, RMG?)

DDLS (board? SG? SciLifeLab director?)

Members in the joint WASP and DDLS national working group:

WASP
« Amy Loutfi (OrU)
* Bo Bernhardsson (LU)
* Danica Kragic (KTH)
* Ingrid Hotz (LiU)
* Joakim Jaldén (KTH)
* Martin Rosvall (UmU)
* Rebecka Jornsten (CTH)

* Erik Lindahl (SU)

* Carolina Wahlby (UU)

* Matts Karlsson (LiU)

* Erik Kristiansson (CTH)

TIMELINE

Decision regarding call text and process

WASP board meeting: February 7th 2023

SciLifeLab board meeting: February 2™ 2023
MATERIAL AND INFORMATION MANAGEMENT

- personal data will be collected and processed according to regulation
- DDLS system— Anubis

QUESTIONS REGARDING THE CALL

Two contact point coordinators one from each side.
Functional email address will be used.

FINANCIAL INFORMATION

Financial report will be sent to KTH and/or LiU according to each program’s financial
instructions.
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Suggested organization of research o\ '

school

SciLifeLab Board

RS -
Manager

DDLS SG

Decision- making bodies

Advisory Operational





Responsibilities for Research school
management group

* Preparation of the RSMG budget for decision in SciLifeLab
board and decide on the budget within the frames

decided by board

* Responsibility for scientific excellence and

quality of courses and range of courses offered in RS

* Responsibility for follow-up on PhD students

» Responsibility for up-to date connection to research

* |nitiating external evaluation of the Research school

» Suggesting PhD and Post-doc candidates (after evaluation
by appointed group) for approval of DDLS director






Delegates in RSMG

* Research school director (chair)

4 RA-representative (ie fellow/ RA-expert group)

1 Industry representative

1 Training representative (ie representative from Training hub)
1 DDLS SG-representative

1 Ethical Conduct representative (representative from OO)

1 PhD/post-doc representative

Representatives are elected for 2 years (PhD students 1 year) with the
possibility of prolongation





» Research school director (chair)

Process for recruiting RSMG

* 4 RA-representative

1 Industry representative

1 Training representative
1 DDLS SG-representative

N/A

invitation to DDLS fellows and RA-
expert groups to nominate self or other
(only DDLS fellows or RA representatives)

open invitation on webpage and via directed
emails

Training hub nominates
SG nominates representative

1 Ethical Conduct representative (representative from OO)

1 PhD/post-doc representative

OO nominates representative

invitation to DDLS fellows PhDs at the first stage,
when RS is up and running then the PhD council
will nominate





Responsibilities for DDLS Steering Group

* |nitiate recruitment of PhD students and post-docs
* Approve of PhD projects after evaluation by appointed group
* Approve of RSMG delegates





Timeline for process

Jan 19 SG approves of process and responsibilities

Feb 2 SciLifeLab board decides on process and
responsibilities

Mid Feb- April  Nomination rounds
May 05 SG approves of suggested names
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Suggested action

« Suggest ScilLifeLab board to
« Approve of composition of RSMG
« Approve of process for nomination for RSMG
« Approve of responibilites and delegations for RSMG
* Approve of responsibilities and delegations for DDLS SG
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DDLS recruitment texts - Recruitments 2023

Each University/NRM-puts their own descriptive text here
Generic description of the DDLS Fellows program

The SciLifeLab and Wallenberg National Program for Data-Driven Life Science (DDLS) is a 12-
year initiative funded with a total of 3.1 billion SEK from the Knut and Alice Wallenberg
(KAW) Foundation. The purpose of the program is to recruit and train the next generation of
data-driven life scientists and to create globally leading computational and data science
capabilities that will advance data-driven life science in Sweden.

Data-driven life science is a field of research that focuses on using data, computational methods
and artificial intelligence to study biological systems and processes. This approach includes
assembling, sharing, integration and advanced analysis of large amounts of data from diverse
sources, including experiments, observations, and simulations, to gain a better understanding of
how living organisms function.

The DDLS program will recruit as DDLS Fellows and group leaders 39 rising stars with a
computational and data science focus in life science. The program will launch over 210
postdoctoral positions and establish a research school for 260 PhDs, within both academia and
industry. It is coordinated by Scilifel.ab, a nationwide research infrastructure and a hub for
cross-disciplinary life sciences. The Fellows will be recruited to the 11 participating host
universities/organizations, with an aim to synergize both with strong local research environments
as well as with the national DDLS program. The DDLS program promotes collaborative
interdisciplinary work and engagement with industry, healthcare and other national and
international partners. Through collaboration with other KAW-funded initiatives, such as
WCMM and WASP networks, the aim is to bridge life science and data science communities.

The DDLS program will focus on four strategic areas of data-driven research: cell and molecular
biology, evolution and biodiversity, precision medicine and diagnostics, epidemiology and
biology of infection. During 2022-2023, the first round of 20 young group leaders have joined us
as DDLS Fellows, and now we are looking to recruit an additional 19 stellar fellows to build
their own globally leading groups with a focus on facilitating computational and data science-
oriented research in these areas of life science in Sweden

Each DDLS Fellow will receive a recruitment package of 17 MSEK, which is meant to cover 5
years of his/her own salary, and other resources, such as two PhD students and two postdoc
positions, as well as running costs. The Fellow positions are tenure-track, and the



https://www.scilifelab.se/data-driven/

https://www.scilifelab.se/data-driven/

https://www.scilifelab.se/

https://www.scilifelab.se/

https://wasp-sweden.org/

https://wasp-sweden.org/



universities/organizations will assume the long-term responsibility of their support as tenured
faculty.

The future of life science is data-driven. Will you be leading that change with us? Then apply
now!

Generic subject descriptions:

At [host university/organization], we are looking to fill the position as DDLS fellow in xx. (xx=
one of the DDLS areas below).

Data-driven precision medicine and diagnostics covers data integration, analysis,
visualization, and data interpretation for patient stratification, discovery of biomarkers for
disease risks, diagnosis, drug response and monitoring of health. The precision medicine
research is expected to make use of existing strong assets in Sweden and abroad, such as
molecular data (e.g. omics), imaging, electronic health care records, longitudinal patient and
population registries and biobanks.

The subject area concerns research in the general area of precision medicine and diagnostics,
with a strong computational profile. This research subject area aims to lead to innovative
development and/or application of novel data-driven methods relying on machine learning,
artificial intelligence, or other computational techniques.

or

Data driven epidemiology and biology of infection covers research that will use big
experimental, clinical, or pathogen surveillance data in innovative ways to transform our
understanding of pathogens, their interactions with hosts and the environment, and how they are
transmitted through populations. Research will have an element of computational analysis or
predictive modeling of pathogen-host systems for which multidimensional, genome-scale
experimental data are now available and extends to using population-scale genetic, clinical, or
public health data from pathogen surveillance efforts and biobanks.

The subject area concerns research in the general area of epidemiology and biology of
infection with a strong computational profile. This research subject area aims to lead to
innovative development and/or application of novel data-driven methods relying on machine
learning, artificial intelligence, or other computational techniques.

or





Data driven cell and molecular biology covers research that fundamentally transforms our
knowledge about how cells function by peering into their molecular components in time and
space, from single molecules to native tissue environments.

The subject area concerns research in the general area of cell and molecular biology, with a
strong computational profile. This research subject area aims to lead to innovative development
and/or application of novel data-driven methods relying on machine learning, artificial
intelligence, or other computational techniques.

or

Data driven evolution and biodiversity concerns research that takes advantage of the massive
data streams offered by techniques such as high-throughput sequencing of genomes and biomes,
continuous recording of video and audio in the wild, high-throughput imaging of biological
specimens, and large-scale remote monitoring of organisms or habitats.

The subject area concerns research in the general area of evolution and biodiversity with a
strong computational profile. This research subject area aims to lead to innovative development
and/or application of novel data-driven methods relying on machine learning, artificial
intelligence, or other computational techniques.
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Report; DDLS Annual Conference 2022

November 15 — 16, lunch to lunch Conference at Eva & Georg Klein, Biomedicum,
Stockholm (Maximum of 210 p)

In conjunction with a Fellows meeting (Nov. 15) and a Steering Group meeting (Nov 16). If
Speakers, Fellows, and SG members stayed at the Elite Hotel Carolina Towers.
Poster Award 5 000 SEK travel grant.

Scientific Committee: Chair; DDLS Steering group: Tuuli Lappalainen, WASP: Simon
Olsson, DDLS Fellow: Clemens Wittenbecher, Data platform: Johan Rung. OO Project
leader Erika Erkstam.

Program:

Keynote speakers: Samuli Ripatti, Institute for Molecular Medicine, University of Helsinki.
Genetic variation and risk of common diseases over the life course

Cecilia Clementi, Freie Universitat Berlin. Designing molecular models with machine learning
and experimental data

DDLS Fellows: Laura Carroll got sick, but five Fellows held a talk, and seven attended the
Conference. Tom van der Valk, Museum of Natural History. Johan Bengtsson-Palme,
Chalmers University of Technology. Tobias Andermann, Uppsala University. Fredrik Edfors,
Royal Institute of Technology, KTH. Clemens Wittenbecher, Chalmers University of
Technology.

Infrastructures for data-driven life science: Johan Rung about DC and Ola Spjuth,
Managing the life cycle of Al models and apps and Matts Karlsson about NAIS, Berzelius
and the road ahead

Panel discussion: Training in Data-Driven Life Science Carolina Wéahlby chaired the
Panel discussion, and we had the newly appointed DDLS Research School Director: Marija
Cvijovic, on link from Singapore.

Poster session: 33 Posters. Adelina Rabenius adelina.rabenius@scilifelab.se got awarded
the DDLS Annual Conference Best Poster Award with 5,000SEK travel grant.

Financial details

Costs DDLS Annual Confernce 2022 \

Speakers 72 049 kr
Food and Coffee 72 691 kr
Lecture Hall 21 718 kr
Registration and Prints 2 076 kr

Total 168 534 kr

Participants
184 registered, 173 attended. 108 onsite and 65 over Zoom.

%

N Alla (184) © | ® 2

Erika Erkstam, project leader
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Answers to the Evaluation:

Svar

30 -

I Svarsfrekvens 2 4 %

@ @ @ @ Skickat Svarade
m Neutrala Positiva 1 79 43

0% 56% 44%

Positive:

Nice to listen to some of the Fellows

The overview of the breadth of research happening in DDLS was quite inspiring.

God talks and networking sessions, great venue, good food and lovely organized.

| found it interesting to learn more about the investment and efforts made to support
DDLS research, get a glimpse of the different ongoing research projects, and meet
some new colleagues.

Networking opportunities and a better better overview of available resources at
SciLifeLab.

I think the interactions with the other attendees were the most useful time investment.
Seems like there is already going to be a bunch of interesting collaborations coming
out of this meeting!

The talks were informative and inspiring. Information about the event (emails) was
delivered well before and during the event. Catering was perfect. Overall an excellent
experience!

| am a DDLS Fellow. Great talks by the other fellows and the keynotes.

Neutral:

Good organization, speakers from many disciplines

Great presentations by the young DDLS fellows. As a note: It was disappointing to
see a big gender gap in the selection of speakers (only 1 out 10 was female)

The discussions during the poster sessions was excellent!

| was expecting more scientific discussions. However, relevant information was
shared regarding the program

Connections to other people working with data analyses. Poster sessions were really
good.

Very valuable to meet people in person, good talks especially on the first day.

I am in a slightly different field to what was presented so i selected "agree". Lots of
great talks!

The planning for the entire DDLS and what's in store for the future years seems
promising. Looking forward to be part of it someday.

Quality and large scope of talks which gave a really good idea of what is happening in
DDLS. Great idea to have the 1 minute rapid fire talks. | would just suggest that you
leave room for some form of "acknowledgement" after each 1 minute, otherwise it
seems ungrateful... Next time, maybe we can have a 1 minute or even 5 minute ELSI
talk!

Good choice of topics.

Erika Erkstam, project leader
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DDLS Steering group meeting no. 21, 2023

Date: January 19, 2023
Time: 13:00 - 16:00
Zoom: https://uu-se.zoom.us/j/68434023368

Attending members:

Oliver Billker (Umea University, MIMS director)

Niklas Blomberg (ELIXIR director, §3 - 9)

Matts Karlsson (Linképing University, §1-9)

Erik Kristiansson (Chalmers/ Géteborg University)

Tuuli Lappalainen (KTH, Royal Institute of technology)

Janne Lehti6 (Karolinska Institutet)

Erik Lindahl (Stockholm University)

Gunilla Westergren-Thorsson (Lund University/WCMM. National SciLifeLab Committee chair)
Carolina Wahlby (Uppsala University)

Other participants:

Olli Kallioniemi (Director ScilLifeLab, Director of the DDLS research program), Chair of the meeting
Siv Andersson (KAW representative)

Jenny Alfredsson (Head of Operations Office ScilifeLab)

Heidi Térménen Persson (DDLS collaboration manager, Operations Office ScilLifeLab)
Titti Ekegren (DDLS coordinator, Operations Office ScilifeLab)

Ulrika Wallenquist (DDLS coordinator, Operations Office ScilifeLab)

Elvan Helander (DDLS controller, Operations Office ScilLifeLab)

Erika Erkstam (Event manager, Operations Office ScilifeLab)

Bjérn Nystedt (Head of facility for the Bioinformatics Long-term Support, WABI)

Heidi Howard (DDLS ELSI advisor)

Marija Cvijovic (DDLS Research School Director)

Tobias Andermann (DDLS Fellow UU, §3)

Members not attending:
Fredrik Ronquist (NRM, Swedish Museum of Natural History)

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023
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Agenda 2023-01-19

All documents including presentations from the meeting can be found on NextCloud:
https://nextcloud.dckube.scilifelab.se/s/7TWEWZpdkiSk46GN

Meeting formalities Presenter:
Olli Kallioniemi

Oliver Billker was chosen to attend the minutes.
Appendix:

The DDLS Steering group approved the previous minutes. 1. Pr ?V’b“s
minutes,

, 221114
Directors update

(see presentation, “‘Jan 19 SG_total slide deck” page 3 - 14 for details)

Recruitment to Data Science nodes

The recruitment campaign for 20 bioinformaticians and life science data
specialists is now closed. In addition to local advertisements, ads and banners
were also published on the ScilifeLab web, on Science careers, Nature
careers, NyTeknik, in social media and newsletters. Quite a large number of
views and clicks have been reported, the final number of applications remains
to be seen.

Ensuring a smooth start of the DDLS fellows
Some issues have been noticed for international DDLS fellows when starting
their new positions. The DDLS recruitments WG have discussed a document to
be created on how departments could facilitate the start of ambitious fellows
(and for fellows to prepare for delays)
 Visas, working permits, Bank-ID, salary payments, family health insurance
» Procurement and hiring delays of lab personnel (with the latter facing the
same issues as above)
* Managing local vs. national expectations
* Understanding science in Sweden, funding etc. are already included in the
on-line document that should be propagated:
https://www.sverigesungaakademi.se/2319.html

Upcoming meetings and events
o DDLS national reference group meetings - Feb 14, May 2, Sept 13, Nov 22
o WASP and DDLS networking event - Jan 27, 2023

o Data-driven life science and the RDA: Leveraging global data communities
in regional initiatives and cross-border infrastructures - March 24, 2023

o WASP-HS DDLS networking event, TBD
e DDLS Fellows virtual kick-off - spring

o NMMP (PALS) annual scientific conference - April 26-28, 2023
for ScilifeLab, DDLS and WCMM fellows

e EMBL-ScilLifeLab Data Science workshop - May 15-16, 2023
e DDLS advisory committee (DAC) meeting - May/June 2023

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023
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o ScilifeLab and DDLS fellow retreat - August 2023
o ScilifeLab international advisory board (IAB) meeting - autumn 2023

o DDLS fellow meeting - Nov 15, 2023 (in connection with Annual
conference)

e DDLS Annual Conference - November 15-16, 2023 (lunch to lunch)

o ScilifeLab Science Summit, Genomics of Biodiversity and Evolution -
September 20, 2023. Aula Magna. (Scientific committee: Kerstin Lindblad-
Toh, Matthew Webster, Love Dalén, Leif Andersson)

Update from DDLS support Presenter:
(see presentation, “Jan 19 SG_total slide deck” page 15 - 25 for details) Heidi T. Persson

DDLS operational plan

Presentation of main activities in the DDLS operational plan 2023, some area-
wide activities that include the DDLS SG are:

*  KAW Application for phase 2, deadline Nov 1, 2023
*  DDLS advisory committee (DAC) meeting, spring 2023
 DDLS phase 2 budget
* DDLS national reference group meetings, Feb 14, May 2, Sept 13, Nov 22
* DDLS annual conference Nov 2023
* DDLS annual budget 2024
* Research area symposia in four areas
» Data-driven Cell and molecular biology RA expert group
*  Critical mass and new RA lead for the expert group
» Critical mass for Data-driven Epidemiology and biology of infection RA
expert group
* Update of DDLS steering and organization document

» Describe and implement a model for ScilifeLab group leaders connected to
DDLS

» Together with ScilLifeLab and WCMM, planning of PALS activities, donation
period 2024-2028

+ ScilifeLab international advisory board meeting, autumn 2023

The DDLS steering and organization document

The existing document is not reflecting the current organization and steering,
there is a need to adjust and fill in the missing pieces.

Project team:
* DDLS support: Heidi TP, Titti, Ulrika, Bjérn, Johan R, Jessica
» ScilLifeLab management support: Jenny and Anna HR
*  SG members: Gunilla (to be asked) and Olli

Post-meeting note: Gunilla kindly accepted to be the DDLS SG representative
in this project.

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023
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Process:
1. Headings, structure and draft section texts, DDLS support team (Jan)
Review and feedback by SG members (mid Feb)
Adjustments, DDLS support team (end Feb)
Circulate SG and discuss at SG meeting in March 8 2023
Adjust section texts, DDLS support team (mid-March)
Review by SG members (end March)
Adjustments, DDLS support team (April)

Further discussions in SG if needed /decision to send to Board (April
11 or May 10)

9. ScilLifeLab Board approves updated steering and organization, May 24,
2023

O NSO KA DN

Note: Additional nominations to the RA-experts groups, se §10.

(see presentation, “Jan 19 SG_total slide deck” page 29 - 35 for details)

Presentation of steps taken and changes made in the second version of the
DDLS strategy document. The Strategic objectives have been revised from five
to six objectives:

1. Attract scientific excellence in data-driven life science to Sweden

2. Train the next-generation of data-driven life scientists

3. Provide data science and bioinformatics expertise and services

4. Bridge the gap between the life science and data science communities
5. Create partnerships and impact on society at large

6. Engage in policy actions

ACTION: the DDLS Steering group approve the suggested Strategy document.

DDLS Fellow presentation Presenter:
Tobias

Presentation by Tobias Andermann at Department of Organismal Biology, Andermann

systematic biology, Uppsala University

You can find Tobias presentation here:

https://nextcloud.dckube.scilifelab.se/s/FeP83NsX3zg4myC

DDLS Strategy Presenter:

Olli Kallioniemi

Appendix:
4. DDLS
Strategy-v2.

DDLS/WASP-HS call for seed money
(see presentation, “Jan 19 SG_total slide deck” page 36 - 43 for details)

The call outlines:
Form of support:
Focus:

Seed-money
Research focused on a theme relevant to DDLS and

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023

Presenter:
Erik
Kristiansson

Appendix:
5. WASP-HS
and DDLS joint
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WASP-HS call for seed-
Applicants: 2 co-Pls, one from each of the fields of DDLS and WASP- | money 2023.
HS

Contribution period: 12-15 months

Grant amount: Minimum SEK 200 000 maximum SEK 500 000
Budget for the call: 3 000 000 SEK

The grant period:  Starts fall 2023

Application period: Feb- April 2023

The grant decision will be published: By summer 2023

The call process:

Jan-Feb Input from WASP-HS Management Team (MT)
and DDLS Steering Group (SG) on call text and process

Decision in SciLifeLab Board (2nd of February)
Mid Feb Call opens
April Call closes (1st)

Reviewing period (3 weeks)
Beginning of May  Assessment meeting

Input from MT and SG on suggestion from meeting
May 24 Decision in ScilifeLab Board
Fall 2023 Project start

ACTION: The DDLS Steering group agrees to send the call text with the
updates from WASP-HS to the ScilifeLab board for approval.

DDLS-WASP joint call for research visits Presenter:
(see presentation, “Jan 19 SG_total slide deck” page 44 - 51 for details) Er ’,k .
Kristiansson

Suggestion to provide financial support for researchers to visit a different A ..

. . . . . ppendix:
research environment, both nationally and internationally. The structure is a 6. WASP and
cross-program collaboration where a project participant from one of the DDLS joint call
programs is embedded within a research environment associated with the other | for research
program. The aim is to establish new or deepen existing collaborations between | visits
WASP and DDLS areas with benefits for both the person in the exchange as
well as the involved environments.

The call outlines:

Budget: The maximum available funding for a research visit is 750 000 SEK.
Up to 5 visits per program/year = 3,75 MSEK for 2023
Total budget allocation per program (5 years): 18,75 MSEK

Period: The visit extends for a minimum of 3 months and must start within one

year from the decision and be completed within two years.

Profile: The applicant is currently working in the scientific disciplines of DDLS or
WASP and will do the research visit in the scientific discipline that
corresponds to the other program.

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023
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The applicant should be a postdoc or a junior/senior researcher from
WASP or DDLS.

Decision regarding call text and process
*  WASP board meeting: February 7th 2023
+ ScilifeLab board meeting: February 2™ 2023

ACTION: The DDLS Steering group agrees to send the call-text and process to
the ScilifeLab board for approval, and to propose the ScilifeLab board to
delegate decisions of funding for the DDLS-WASP joint call for research visits
to the DDLS Steering Group.

Process for Research school management group nomination and
responsibilities
(see presentation, “Jan 19 SG_total slide deck” page 53 - 62 for details)

Presentation of suggested organization of the DDLS research school (RS) and
the composition, nomination process and responsibilities for the research
school management group (RSMG) and the DDLS SG.

Time line for nomination of the RSMG

Jan 19 SG approves of process and responsibilities

Feb 2 ScilLifeLab board decides on process and responsibilities
Mid Feb- April Nomination rounds

May 05 SG approves of suggested names

Organisation and mandates

The overall decision body for the DDLS RS is the ScilLifeLab Board. The DDLS
Steering Group is the preparatory body for decisions regarding the research
school that are decided by the ScilifeLab Board (mainly budget). The DDLS SG
is the link between the ScilifeLab Board and the operative RSMG.

DDLS SG has the mandate to:
* Initiate the recruitment processes of PhD students and post-docs
* Approve PhD projects (after evaluation by an appointed group)
» Approve funding for PhD and post-doc candidates
» Appoint the delegates in the Research School Management Group

RSMG is the operative group that closely works with the research school
managers and personnel from the Operations Office. It has several
responsibilities and mandates:

* Prepare the RSMG budget for the DDLS SG and then for a decision in the
SciLifeLab Board. Executing decisions from DDLS SG and the ScilifeLab
board.

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023

Presenter:
Ulrika
Wallenquist

Appendix:

7. Process for
RSMG
nomination and
responsibilities
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» Responsibility for scientific excellence and quality of courses and range of
courses offered in the research school

* Responsibility for follow-up on PhD students
* Responsibility for up-to date connection to research
* Initiating external evaluation of the research school

» Suggesting funding for PhD and Post-doc candidates (after evaluation by
appointed group) for approval by the DDLS Director

ACTION: The DDLS Steering group agrees to suggest the ScilifeLab board to
» Approve the composition of RSMG
» Approve the process for nomination for RSMG
» Approve the responsibilities and delegations for RSMG
» Approve the responsibilities and delegations for DDLS SG

DDLS fellow’s recruitment, phase 2 Presenters:
DDLS
. . , . recruitments
Presentation of the revised generic text to be used in the announcements of WG

DDLS Fellows in recruitment phase 2. The revised subject area text
emphasizes the strong computational profile and application of novel data-

driven methods for each research area. The text has also been shortened to fit ';p g:ggrii’;"

the character limits of normal ads. recruitment text
—-v2.

ACTION: The DDLS Steering group agrees that the shortened text with revised

subject areas to be sent to the ScilLifeLab board for approval.

DDLS annual conference 2023 Presenter:

(see presentation, “Jan 19 SG_total slide deck” page 64 - 66 for details) Erika Erkstam

Save-the-date!
o November 14 at 13-16 SG meeting + Dinner SG + Fellows
o November 15 at 08:30 — 11:00 Fellow meeting
o November 15-16 (lunch to lunch) DDLS Annual Conference

The location is suggested to be in Stockholm, preferably in the same facilities
as the 2022 DDLS annual conference.

A scientific committee needs to be appointed and Gunilla volunteered to take
the chair position of the committee.

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023
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Update from RA-leads Presenters:
RA-leads
Nomination of additional members to the cell and molecular RA-experts group
RA-lead and chair of the experts group suggests three nominees:

- Sebastian Westenhoff, Uppsala Univ. - Structural biology and Biochemistry
- Marc Friedldnder, Stockholm Univ. - Quantitative RNA biology

- Ida Sintorn, Uppsala Univ. — light microscopy

ACTION: the DDLS SG agrees to include the suggested nominees as
members to the cell and molecular RA-experts group. The decision is taken by
the DDLS program director.

Nomination of additional members to the Epidemiology and biology of infection

RA-experts group

The following nominees are suggested:

- Tom Beritton, Stockholm Univ - Mathematical/statistical modelling of infectious
disease outbreaks

- Tove Fall, Uppsala Univ. - Molecular epidemiology

ACTION: RA-lead and chair of the experts group wants to contact the
nominees before a decision is made.

Report from RA-leads:

Precision Medicine & diagnostics RA:
» Work with the Precision medicine road map is ongoing. Janne and Paivi will
be invited to present the work on next SG meeting
« Top-ranked DDLS Fellow candidates held public seminars at Kl on the 20"
of January 2023

Evolution & biodiversity RA:

» The Evolution and Biodiversity Research 2023 conference, 10— 12
January in Uppsala in collaboration with Evolution in Sweden was well
attended and much appreciated. AlImost 200 persons attended the
conference and about 80 talks were given.

* Next meeting, February 9 — Marija Cvijovic is invited

* Planning has started for the next mini-symposia in September 2023. The
symposia will be organized the day after ScilifeLab Science Summit.
Matt Webster is leading the symposia committee and will reach out to OO
about this idea, he is also part of the planning committee for the ScilLifeLab
Science Summit.

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023
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Epidemiology & biology of infection RA:

» The next mini-symposium is being planned in Lund together with DDLS
fellow Camila Consiglio

* The RA-experts group is planning to include more members

Cell & molecular biology RA:
* A mini-symposium is planned for September 2023

* The RA-experts group will be extended with new members and the CMB
RA fellows will also be invited to the RA-experts group meetings

someone else within the RA-experts group.

» Erik L. will kick-start the group but is then willing to give the chair position to

11

Other issues

Wallenberg foundation since July 15t 2022.

No further issues.
The chairman thanked all participants for a nice meeting!

Siv informed that Sara Mazur is the vice executive director at the Knut and Alice

Presenter:
Olli Kallioniemi

(2= Oliivar, Billln

Olli Kallioniemi, chair of the meeting Oliver Billker, Attending minutes

Next meeting: March 8, April 11, May 10, June 20, August 29, October 4, November 14,
December 13, 2023





