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Abstract

change.

Increasing the reproducibility and trustworthiness of biomedical research requires engaging stakeholders from all
levels in an institutional setting. The QUEST Center for Responsible Research aims to develop and implement new
approaches to improve the culture and practice of research, tailored to the needs of these stakeholders. Members

of the QUEST Center organised a brainstorm to reflect on the challenges and new opportunities encountered in
implementing different projects through QUEST and share the lessons that working groups have learned over the first
five years. The authors informally surveyed and interviewed working groups where relevant and highlight common
themes that have influenced the success of many projects, including top-down and bottom-up engagement, manag-
ing expectations, the availability of expertise, ensuring sustainability, and considering incentives. The commentary
authors conclude by encouraging the research community to view initiatives that promote reproducibility not as

a one-size-fits-all undertaking, but rather as an opportunity to unite stakeholders and customise drivers of cultural
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Introduction

Trustworthiness forms the bedrock of scientific research.
However, reports of low reproducibility [1, 2] and
research waste [3-5] have shaken trust in biomedical
research. The scientific community has responded with
initiatives to evaluate and increase value in biomedical
research, including non-profit organisations [6], national
peer-led consortia [7], and funding policies [8, 9].
Reforms to how research is published [10], assessed [11,
12], and funded [13, 14] have ensued.
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The QUEST Center for Responsible Research [15] was
founded in 2017 within the Berlin Institute of Health
(BIH), which was integrated into Charité — Univer-
sitdtsmedizin Berlin in 2021. QUEST is an institutional
initiative to advance the uptake of transparent and
reproducible research practices and facilitate change in
the practice and culture of research. Our organisation
provides education, services, and tools, and performs
meta-research to identify opportunities to improve
research practices and assess the effectiveness of inter-
ventions. The QUEST Center currently has over forty
active projects coordinated by eleven project teams tar-
geting many different levels, from institutional govern-
ance to individual researchers at all career stages. This
multi-level approach to promoting responsible research
at an institutional level entails engaging with expertise,
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behaviour, and attitudes of stakeholders from across the
spectrum of science and translation. Similar institution-
level approaches aimed at research improvement are
employed at the University of Zurich and Stanford Uni-
versity, among others, but QUEST provides a unique per-
spective due to its size and scope.

While the mission of QUEST has already been
described in detail [16], this commentary reflects on
experiences, collected via brainstorming sessions and
interviews with QUEST colleagues, in facilitating change
in research practice and culture. Achieving change can
be difficult and is often undermined by resistance to
new practices or practical limitations related to time or
personnel.

Recently, members of the QUEST Center organised a
brainstorming session to reflect on the challenges and
new opportunities encountered in implementing differ-
ent projects that aim to promote responsible research,
through QUEST and share the lessons that working
groups have learned over our first five years. The authors
informally surveyed and interviewed different project
teams and noted common themes that may have influ-
enced the success of many projects, including top-down
and bottom-up engagement, managing expectations, the
availability of expertise, ensuring sustainability, and con-
sidering incentives.

Many experiences of different project teams in our
organization may be captured by the idea that research
improvement is a continuously evolving process that
requires flexible and tailored solutions for stakeholders
(for similar reflections, see [17, 18]. We hope that other
scientists, initiatives, and institutions can benefit from
experiences gained at QUEST over our first five years of
science improvement activities.

Main Text

Top-down and bottom-up engagement

Initiatives to improve research culture and practice usu-
ally involve both top-down and bottom-up elements
and interests. For example, top-down initiatives may be
initiated by institutional leadership redefining missions
and values that later cascade into larger-scale behaviour
change at other levels. Bottom-up changes may be initi-
ated by individual researchers or research groups identi-
fying barriers and focusing on improvements in practice
or research culture in their direct environment. One
example that employed both top-down and bottom-up
elements is a recent project where institutional leader-
ship introduced a self-developed quality management
system for preclinical laboratory work, after realising
that established industrial quality standards are not a
good fit for academic research laboratories. Here, experi-
enced QUEST scientists worked together with laboratory
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researchers to identify their needs and develop a new,
modular quality system and several supporting tools that
were piloted in one research department [19, 20]. The
PREMIER (Predictiveness and Robustness through Mod-
ular Improvement of Experimental Research) project
team is currently adapting the system for use by other
research laboratories. Attempts to align simultaneous
bottom-up and top-down initiatives and identify over-
lap in the interests of different stakeholder groups can
be challenging [21], especially in the context of research
improvement [17, 18]. The approach of the PREMIER
team united a top-down desire for high-quality research
and transparent documentation with bottom-up needs
for efficiency and support in experimental work.

Managing expectations
Managing expectations—both our own and those of
stakeholders with whom we engage—has emerged as a
challenge across several projects and underscores the
necessity for transparent bilateral communication. In
several projects, initial enthusiasm from researchers
waned when it became apparent that there were signifi-
cant time and complexities associated with implement-
ing new, more robust research practices. Learning to
clearly convey the benefits of initiatives, but also their
limitations and the scope of investment necessary from
research teams, has been an important lesson. Several
different project teams recommend addressing expec-
tations of all stakeholders at an early project stage. For
example, a QUEST team providing infrastructure and
training for lab-based researchers has learned the impor-
tance of communicating that tools such as electronic
laboratory notebooks will benefit transparency and docu-
mentation of daily work, but will not solve overarching
structural problems of management or oversight [22].
Misalignment of expectations can contribute to poor
uptake or early rejection of new tools or methodologies.
These themes also extend to education and training
opportunities. For example, members of QUEST are
developing implementation-focused training, which
helps unite participants’ ideals and expectations related
to reproducible research practices with everyday research
challenges [23]. In addition, members of the QUEST edu-
cation team are continually adapting curriculum design
and course descriptions to help potential participants
align their research needs and career plans with training
and education opportunities.

Expertise

Many research improvement initiatives at QUEST
have required a broad range of skills within our work-
ing groups to understand current culture and practices,
assess needs, and design, implement, and evaluate the
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effectiveness of interventions. This requires continuous
exchange, often beyond our direct institutional environ-
ment, for example, consulting policy or industry experts.
Transparent and honest debate between all actors is vital
for improving teamwork, building trust, and establish-
ing new co-operations. Many teams have found that it is
highly beneficial to exchange experiences within interdis-
ciplinary groups and share resources and skillsets across
projects wherever possible.

Another successful method has been to assemble a
working group with a range of complementary skills and
a common goal, while allowing the project aims to evolve
according to the group’s interests and expertise. This
method was taken with an international group of soft-
ware engineers and biologists and has resulted in a pipe-
line of automated tools that assess preprints or papers,
for practices like open data or trial registration. Public
reports from this ScreenIT pipeline provide individual-
ised feedback to help authors to make their manuscripts
more transparent and reproducible [24].

It is crucial that teams honestly reflect if they lack
necessary skills or expertise needed for optimal pro-
ject realisation and seek support from collaborators. In
an initiative to provide tools and services to preclini-
cal researchers, a team working to support adoption of
electronic laboratory notebooks recently collaborated
with experts in implementation science, and discovered
significant limitations to their original plans that might
otherwise have gone unnoticed [22]. Establishing new
collaborations with experts in behaviour change man-
agement would likely help several teams identify addi-
tional opportunities for improving research culture and
practice.

It is easy when looking through the lens of research
improvement to assume that all processes can and should
be improved. However, assessing, respecting and valu-
ing existing (institutional) expertise and acknowledging
that current practices may be easily justified, are equally
important to create a well-fitted success story.

Sustainability

A common issue faced by projects at the QUEST Center
involves the sustainability of our research improvement
approaches. Most initiatives require both buy-in from
target stakeholders and top-down policies to provide the
resources required for long-term cultural change. Usu-
ally, influencing these policies requires clear evidence of
benefit or change but defining and evaluating concrete
measures of success, especially in the short and medium
term, can be difficult. The QUEST Data Science team
has created a semi-automated dashboard that moni-
tors reporting of factors that promote reproducibility in
publications from researchers at our university medical
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centre over time [25]. This helps to highlight areas for
improvement and evaluate the impact of interventions
and policy changes. The dashboard recently received
support from institutional governance for long-term
implementation.

However, other projects developing tools and guide-
lines are heavily reliant on third-party funding. Without
institutional or other sustained buy-in, their impact may
be limited. Individuals and organisations may be hesi-
tant to rely on a service or tool with an uncertain future.
This is the case for a federally funded project develop-
ing guidelines for the validation of potential new drug
targets [26]. The project was successfully completed and
guidelines published [27], yet the team currently lacks
the resources for continuing dissemination among poten-
tial users. These challenges are shared by projects that
develop, for example, automated screening tools or data-
sets requiring long-term digital infrastructure. Within
traditional academic structures, funding is often limited
to the development phase of tools or services, and it can
be difficult to secure support for their continued opera-
tion and dissemination. Future strategies for promoting
reproducibility should consider methods to align bottom-
up momentum and proof of principle with identification
of top-down resources that are critical for the long term.
This may include fine-tuning strategies for building inde-
pendent competency within the community, or eventual
project “hand-over” to institutions or other parties. For
example, the QUEST Open Data and Research Manage-
ment team found that library services at our institution
were a key ally for long-term management of strategies
related to open access publishing.

Incentives

As is increasingly recognised across academic biomedi-
cine [28], a lack of incentivisation for research improve-
ment activities plays a large role in resistance to changing
research practices. Researchers at our institution have
explicitly expressed hesitance to devote resources to
robust research practices that are not commonly incen-
tivised as part of academic career progression. Modifying
incentive structures has proven complex. At QUEST, the
Incentives and Indicators team is specifically concerned
with developing and implementing new approaches of
incentives in the organisational reward, funding and
hiring system. Unlike in some of QUEST’s other ini-
tiatives, the main target group of their efforts are not
primarily the researchers themselves, but the organi-
sational research governance bodies in the different
areas of research assessment. These stakeholder groups
encompass, e.g., members of management, research, and
administration. The goals of the MERIT (Mechanisms of
Robust, Innovative and Translational Research) project
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Fig. 1 Improving reproducibility requires a tailored approach. There is no one-size-fits-all approach for improving the practice and culture

of research. This schematic summarises key factors identified in QUEST Center projects that support creation of tailored results for stakeholders

in reproducible research. These factors include support of key decision makers, managing expectations, employment of expertise, a successful
communication strategy, identifying important incentives, stakeholder engagement, and united bottom-up and top-down approaches. Motivation,
opportunity and capability, in a framework described by Michie et al. see also [16, 31] lead to a well-fitting initiative. lcons used in this figure

include new methods for assessing performance that
incorporate open research practices during recruitment
of scientific personnel, projects for intramural fund-
ing and assessment of doctoral theses [29, 30]. In addi-
tion, there are individual or research group awards for
research improvement activities (e.g., for sharing open
data, reporting null results or involving patient and stake-
holder engagement) that have helped to increase aware-
ness and acknowledged additional effort for open and
robust research practices among local researchers.

To help address incentivisation, the Incentives and
Indicators group is also developing an open source web-
based app that gives appointment committees access
to expanded quality-oriented and open science perfor-
mance assessment criteria to use in hiring and promo-
tion committees, the MERIT App [29, 30]. Support from
university leadership and access to the relevant decision-
makers and meetings to build trust, assess needs, and

understand existing processes has been crucial to the
success of this project. Changing incentives on a broad
scale will need input from funders, industry partners,
publishers, and other stakeholders. QUEST is actively
engaging with these stakeholder groups to harmonise
and broaden the uptake of appropriate incentives for
reproducible research.

Outlook

Taken together, the experiences of many projects at the
QUEST Center have driven home that improvement in
the culture and practice of research is a process of con-
tinuous communication and adaptation, not a singular
endpoint. This mindset can help support conversations
around project sustainability and building long-term
skills and trust within stakeholder communities. Many
projects at the QUEST Center target different com-
munities to implement new practices and facilitate
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institutional culture change in biomedical research. Con-
sequently, their experiences have underlined the impor-
tance of continuously adapting research improvement
initiatives and tailoring them to target groups. A pro-
ject to improve the culture and practice of research
often begins as a rough idea and requires many factors
to become a final, well-fitting product, summarised in
Fig. 1.

As a final note, our experiences at the QUEST Center
have shown that research improvement activities can
lead to new and unexpected directions, for example, col-
laborations with regulatory bodies and ethics boards in
designing responsible preclinical research. It is impor-
tant that organisations working to promote reproducibil-
ity acknowledge gaps in their expertise, be flexible, and
remain open to new perspectives or approaches. This is
particularly relevant for research improvement activities,
where finding the perfect fit for cultural change is a chal-
lenging goal within an ever-changing landscape. There
are many ways to advocate for increased reproducibility
in research. In preparing this commentary, the QUEST
writing group has noted that diverse projects often have
shared challenges and keys to success. Critically reflect-
ing on these elements has proved to be an enriching and
informative experience for our organization.

Abbreviations

BIH: Berlin Institute of Health; MERIT: Mechanisms of Robust, Innovative and
Translational Research; PREMIER: Predictiveness and Robustness through
Modular Improvement of Experimental Research; QUEST: Quality, ethics, open
science, translation.

Acknowledgements

The QUEST Writing Group would like to sincerely thank all participants of a
commentary brainstorming session for their insights and ideas, as well as
other colleagues for intensive discussion of individual QUEST projects and
feedback on the manuscript. This includes Lazaros Belbasis, Evgeny Bobrov,
Alexandra Bannach-Brown, Benjamin Carlisle, Sophia Crawell, Meggie
Danziger, Ulrich Dirnagl, Alice Faust, Delwen Franzen, Christina Habermehl,
Martin Haslberger, Miriam Kip, Natascha Kostial, Claudia Kurreck, Stephanie
Mdller-Ohlraun, Ingo Przesdzing, Nico Riedel, Juliet Roudini, Maia Salholz-Hillel,
Daniel Strech, Jan Taubitz, Ulf Télch, Tracey Weissgerber, and Christiane Wetzel.
We would like to acknowledge the creators of the icons used in our figure.
Measuring tape icon made by Nhor Phai from https:.//www.flaticon.com/
authors/nhor-phai. All other icons made by Freepik from https://www.flaticon.
com/authors/freepik.

Author contributions

All authors are part of QUEST Writing Group, and hence share co-first author-
ship. They were equally involved in writing the original draft of this manu-
script, as well as review and editing of the manuscript. All authors read and
approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Page 5 of 6

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
All authors work in the field of meta-research at QUEST Center for Responsible
Research. They declare that they have no further competing interests.

Author details

'QUEST Center for Responsible Research, Berlin Institute of Health at Charité

- Universitdtsmedizin Berlin, Charitéplatz 1, 10117 Berlin, Germany. 2Institute

of Ethics, History and Philosophy of Medicine, Medizinische Hochschule Han-
nover, Carl-Neuberg-Str. 1, 30625 Hannover, Germany.

Received: 31 March 2022 Accepted: 14 June 2022
Published online: 03 August 2022

References

1. Errington TM, Mathur M, Soderberg CK, Denis A, Perfito N, lorns E, Nosek
BA. Investigating the replicability of preclinical cancer biology. Elife. 2021.
https://doi.org/10.7554/elife.71601.

2. Errington TM, Denis A, Perfito N, lorns E, Nosek BA. Challenges for assess-
ing replicability in preclinical cancer biology. Elife. 2021. https://doi.org/
10.7554/elife.67995.

3. loannidis JPA. Why most published research findings are false. PLoS Med.
2005;2: e124. https://doi.org/10.1371/journal.pmed.0020124.

4. Chalmers |, Glasziou P. Avoidable waste in the production and reporting
of research evidence. The Lancet. 2009;374:86-9. https://doi.org/10.1016/
S0140-6736(09)60329-9.

5. Macleod MR, Michie S, Roberts |, Dirnagl U, Chalmers |, loannidis JPA,

et al. Biomedical research: increasing value, reducing waste. The Lancet.

2014;383:101-4. https://doi.org/10.1016/S0140-6736(13)62329-6.

Center for Open Science. Our mission is to increase openness, integrity,

and reproducibility of research. https://www.cos.io/about/mission.

Accessed 2 Mar 2022.

7. UKReproducibility Network. International Reproducibility Networks.
https://www.ukrn.org/international-networks/. Accessed 2 Mar 2022.

8. National Academies Press (US). Fostering Integrity in Research. Washing-
ton (DC): National Academies Press; 2017.

9. European Commission, Directorate-General for Research and Innova-
tionBaker, Lee, Cristea IA, Errington TM, Jasko K, Lusoli W, MacCallum CJ,
et al. 2020. Reproducibility of scientific results in the EU: scoping report.
publications office.

10. Nature. Nature journals announce two steps to improve transparency.
Nature. 2018; 555:6. doi:https://doi.org/10.1038/d41586-018-02563-4.

11. Moher D, Bouter L, Kleinert S, Glasziou P, Sham MH, Barbour V, et al. The
Hong Kong principles for assessing researchers: fostering research integ-
rity. PLoS Biol. 2020;18: €3000737. https://doi.org/10.1371/journal.pbio.
3000737.

12. Curry S. Let's move beyond the rhetoric: it’s time to change how
we judge research. Nature. 2018;554:147. https://doi.org/10.1038/
d41586-018-01642-w.

13. deJonge H, Cruz M, Holst S. Funders need to credit open science. Nature.
2021;599:372. https://doi.org/10.1038/d41586-021-03418-1.

14. European Research Council. OPEN SCIENCE. https://erc.europa.eu/manag
ing-your-project/open-science. Accessed 2 Mar 2022.

15. Berlin Institute of Health (BIH) at Charité, QUEST Center for Responsible
Research. QUEST Center for Responsible Research. 2022. https://www.
bihealth.org/en/translation/innovation-enabler/quest-center/mission-
approaches. Accessed 15 Mar.

16. Strech D, Weissgerber T, Dirnagl U. Improving the trustworthiness,
usefulness, and ethics of biomedical research through an innovative
and comprehensive institutional initiative. PLoS Biol. 2020;18: €3000576.
https://doi.org/10.1371/journal.pbio.3000576.

o


https://www.flaticon.com/authors/nhor-phai
https://www.flaticon.com/authors/nhor-phai
https://www.flaticon.com/authors/freepik
https://www.flaticon.com/authors/freepik
https://doi.org/10.7554/eLife.71601
https://doi.org/10.7554/eLife.67995
https://doi.org/10.7554/eLife.67995
https://doi.org/10.1371/journal.pmed.0020124
https://doi.org/10.1016/S0140-6736(09)60329-9
https://doi.org/10.1016/S0140-6736(09)60329-9
https://doi.org/10.1016/S0140-6736(13)62329-6
https://www.cos.io/about/mission
https://www.ukrn.org/international-networks/
https://doi.org/10.1038/d41586-018-02563-4
https://doi.org/10.1371/journal.pbio.3000737
https://doi.org/10.1371/journal.pbio.3000737
https://doi.org/10.1038/d41586-018-01642-w
https://doi.org/10.1038/d41586-018-01642-w
https://doi.org/10.1038/d41586-021-03418-1
https://erc.europa.eu/managing-your-project/open-science
https://erc.europa.eu/managing-your-project/open-science
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/mission-approaches
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/mission-approaches
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/mission-approaches
https://doi.org/10.1371/journal.pbio.3000576

Drude et al. BMC Research Notes

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(2022) 15:270

Stewart AJ, Farran EK, Grange JA, Macleod M, Munafd M, Newton P,
Shanks DR. Improving research quality: the view from the UK Reproduc-
ibility Network institutional leads for research improvement. BMC Res
Notes. 2021;14:458. https://doi.org/10.1186/513104-021-05883-3.

Boaz A, Hanney S, Borst R, O'Shea A, Kok M. How to engage stakeholders
in research: design principles to support improvement. Health Res Policy
Syst. 2018;16:60. https://doi.org/10.1186/512961-018-0337-6.

Dirnagl U, Kurreck C, Castafos-Vélez E, Bernard R. Quality manage-

ment for academic laboratories: burden or boon?: Professional quality
management could be very beneficial for academic research but needs
to overcome specific caveats. EMBO Rep. 2018. https://doi.org/10.15252/
embr.201847143.

Kurreck C, Castafios-Vélez E, Freyer D, Blumenau S, Przesdzing |, Bernard
R, Dirnagl U. Improving quality of preclinical academic research through
auditing: a feasibility study. PLoS ONE. 2020;15: €0240719. https://doi.org/
10.1371/journal.pone.0240719.

Riol H, Thuillier D. Project management for academic research projects:
balancing structure and flexibility. IJPOM. 2015;7:251. https://doi.org/10.
1504/1JPOM.2015.070792.

Dirnagl U, Przesdzing I. A pocket guide to electronic laboratory note-
books in the academic life sciences. F1000 Res. 2016. https://doi.org/10.
12688/f1000research.7628.1.

Weissgerber TL. Training early career researchers to use meta-research to
improve science: a participant-guided “learn by doing” approach. PLoS
Biol. 2021;19: €3001073. https://doi.org/10.1371/journal.pbio.3001073.
Weissgerber T, Riedel N, Kilicoglu H, Labbé C, Eckmann P, ter Riet G, et al.
Automated screening of COVID-19 preprints: can we help authors to
improve transparency and reproducibility? Nat Med. 2021,27:6-7. https://
doi.org/10.1038/541591-020-01203-7.

QUEST Center for Responsible Research. Charité Dashboard on Responsi-
ble Research. 2022. https://quest-dashboard.charite.de/. Accessed 15 Mar.
Bundesministerium fir Bildung und Forschung. Targetvalidierung fur die
pharmazeutische Wirkstoffentwicklung I. 2017. https://www.gesundheit
sforschung-bmbf.de/de/targetvalidierung-fur-die-pharmazeutische-wirks
toffentwicklung-i-7366.php. Accessed 15 Mar.

Emmerich CH, Gamboa LM, Hofmann MCJ, Bonin-Andresen M, Arbach

O, Schendel P, et al. Improving target assessment in biomedical research:
the GOT-IT recommendations. Nat Rev Drug Discov. 2021;20:64-81.
https://doi.org/10.1038/541573-020-0087-3.

Gownaris NJ, Vermeir K, Bittner M-I, Gunawardena L, Kaur-Ghumaan S,
Lepenies R, et al. Barriers to full participation in the open science life cycle
among early career researchers. CODATA. 2022;21:2. https://doi.org/10.
5334/dsj-2022-002.

Kip M. MERIT - Implementing mechanisms of robustness and transpar-
ency into the assessments of translational research. https://www.bihea
Ith.org/en/translation/innovation-enabler/quest-center/projects/incen
tives/wellcome-trust. Accessed 24 Mar.

Kip M, Dirnagl U. Die MERIT App — Wissenschaftsleistungen im Berufungs-
verfahren, digital aufbereitet. Forschung Lehre. 2021. https://doi.org/10.
37307/j.0945-5604.2021.10.10.

Michie S, van Stralen MM, West R. The behaviour change wheel: a new
method for characterising and designing behaviour change interven-
tions. Implement Sci. 2011;6:42. https://doi.org/10.1186/1748-5908-6-42.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s13104-021-05883-3
https://doi.org/10.1186/s12961-018-0337-6
https://doi.org/10.15252/embr.201847143
https://doi.org/10.15252/embr.201847143
https://doi.org/10.1371/journal.pone.0240719
https://doi.org/10.1371/journal.pone.0240719
https://doi.org/10.1504/IJPOM.2015.070792
https://doi.org/10.1504/IJPOM.2015.070792
https://doi.org/10.12688/f1000research.7628.1
https://doi.org/10.12688/f1000research.7628.1
https://doi.org/10.1371/journal.pbio.3001073
https://doi.org/10.1038/s41591-020-01203-7
https://doi.org/10.1038/s41591-020-01203-7
https://quest-dashboard.charite.de/
https://www.gesundheitsforschung-bmbf.de/de/targetvalidierung-fur-die-pharmazeutische-wirkstoffentwicklung-i-7366.php
https://www.gesundheitsforschung-bmbf.de/de/targetvalidierung-fur-die-pharmazeutische-wirkstoffentwicklung-i-7366.php
https://www.gesundheitsforschung-bmbf.de/de/targetvalidierung-fur-die-pharmazeutische-wirkstoffentwicklung-i-7366.php
https://doi.org/10.1038/s41573-020-0087-3
https://doi.org/10.5334/dsj-2022-002
https://doi.org/10.5334/dsj-2022-002
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/projects/incentives/wellcome-trust
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/projects/incentives/wellcome-trust
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/projects/incentives/wellcome-trust
https://doi.org/10.37307/j.0945-5604.2021.10.10
https://doi.org/10.37307/j.0945-5604.2021.10.10
https://doi.org/10.1186/1748-5908-6-42

	Finding the best fit for improving reproducibility: reflections from the QUEST Center for Responsible Research
	Abstract 
	Introduction
	Main Text
	Top-down and bottom-up engagement
	Managing expectations
	Expertise
	Sustainability
	Incentives

	Outlook
	Acknowledgements
	References




