Open and reproducible
science

WHY AND HOW

Postdoctoral researcher @Denk’s group
The Turing Way Contributor
OLS Open Seeds programme mentor

Sara Villa

ALL IMAGES TAKEN FROM The Turing Way project illustration sara. V///a@kc/.ac. uk
by Scriberia. Used under a CC-BY 4.0 licence.

http://doi.org/10.5281/zenodo.3332807 g @VillaScience



mailto:sara.villa@kcl.ac.uk
http://doi.org/10.5281/zenodo.3332807




WHY Open science

School Belief Aim
Infrastructure Efficient research Creating openly
depends on the available platforms,
available tools and tools, and services for w
applications. researchers. WM
Pragmatic Knowledge-creation Opening up the ' RK7
could be more process of knowledge w O OPEN SOURCE WORK 15
o o . . ﬁ MORE LIKELY TO BE
efficient if researchers creation. REVIEWED DN BED

worked together.
RESEARCH IS USELESS IF IT

Measurement Academic Developing an SITS BEHIND A PAYWALL
contributions today alternative metric
need alternative system for research
impact impact. 7 = FuRIclY P
PUBLICLY AVAILABLE
measurements.
Democratic The access to Making knowledge
. . AVOID DUPLICATION OF
knowledge is freely available for EFFORT AND FUNDING
unequally distributed. everyone.
Public Research needs to be Making research Cochigio BEFETS IR TGRS
0 0 00 INCLUDING MORE
made accessible to accessible for citizens. CITATIONS

the public.



CHANGING RESEARCH CULTURE

POLICY: make it INFRASTRUCTURE:
required make it possible

USER EXPERIENCE
make it easy

INCENTIVES: make
it rewarding

COMMUNITIES:
make it normative

Reinterpreted from https://www.cos.io/blog/cos-celebrates-10-years



Every research project is a data science project
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OS principles can be applied to ANY research field
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s reproducibility becoming a buzz word:
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[] Reproducibility Starts from You Today.

1 Turkyilmaz-van der Velden Y, Dintzner N, Teperak M.

Patterns (N Y). 2020 Sep 11:1(6):100099. doi: 10.1016/j.patter.2020.100099. eCollection 2020 Sep 11.
PMID: 33205134 Free PMC article. Review.

Who hasn't yet heard about the debates on research reproducibility, or, perhaps even more, about the

Cite
Share

research reproducibility crisis? ..Reproducibility starts from you. Today!...
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How to do reproducible research?
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Knowing EVERYTHING Knowing NOTHING
abovt data science abovt data science

SPECTRUM OF DATA SCIENCE KNOWLEDGE
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style Graphical Command line
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Insufficient sample size,
power calculations...
are basics often driving

Q [y to a poor quality study
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Nucleic Acids
Research
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Nucleic Acids Research, Volume 47, Issue D1, 08 January 2019, Pages D841-D846,
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08 January 2019 https://doi.org/10.1093/nar/gky1064
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INTRODUCTION Abstract

Quality control (QC) evaluation
INTERACTIVE ANALYSIS Stemformatics is an established gene expression data portal containing over - read depth, library quality,
, ieen
REPORTS £420 public gene expression datasets derived from microarray, RNA sequencing - PCA, HC, expression density
. § e
and single cell profiling technologies. Developed for the stem cell community, it
RS has a major focus on pluripotency, tissue stem cells, and staged differentiation poor experiment design (10.88%)
' ' ’ bad data quality (8.07%)

INTEGRATIVE DATA ANALYSIS
TOOLS

CONCLUSION
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JOURNAL ARTICLE
Stemformatics: visualize and download curated
stem cell data @

Jarny Choi, Chris M Pacheco, Rowland Mosbergen, Othmar Korn, Tyrone Chen,

Stemformatics includes curated ‘collections’ of data relevant to cell
reprogramming, as well as hematopoiesis and leukaemia. Rather than simply
rehosting datasets as they appear in public repositories, Stemformatics uses a
stringent set of quality control metrics and its own pipelines to process
handpicked datasets from raw files. This means that about 30% of datasets
processed by Stemformatics fail the quality control metrics and never make it
to the portal, ensuring that Stemformatics data are of high quality and have
been processed in a consistent manner. Stemformatics provides easy-fo-use
and intuitive tools for biologists to visually explore the data, including

Understand the experiment and
gather available raw data

- expression: fastq, Affy CEL files, ...
- samples: GEO, publications, ...

Upload dataset into Stemformatics
- add sample data, (ontology terms)
- add reports, test

malignant haematopoiesis updated with
purified and single cell mRNA sequencing
profiles

SC2disease: a manuallv curated database of

https://lakens.github.io
/statistical_inferences/



REGISTERED REPORTS
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Learning new tools is worthy for your
research most of the times...
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Read
literature

Design
experiments

Mentor
colleagues

Interpret results

Write papers Bring in funding

What does a Collect / access data

quantitative >¢"aesy
researcher do?

Run statistical analyses
Promote work to
decision makers

Manage a team @TuringWay @Kkirstie_j
https://doi.org/10.5281/zenodo.7749650
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But they don't
exist

We can’t expect individuals to be able to do all
these tasks to the highest standard

@TuringWay @Kkirstie_|j
https://doi.org/10.5281/zenodo.7749650



There is one way...

Learning new tools might be worthy... or it might

not sometimes

HOW LONG (AN YoU \WORK ON MAKING A ROUTINE TRSK MORE

EFFCIENT BEFORE YOURE SPENDING MORE TME THAN YOU SAVE?
(RCROSS FIVE YERRS)

TME
YOU 5 MINUTES

5y

5/ony

HOW OFTEN YOU DO THE TRSK —

DALY WEEKLY MONHLY YEARLY

2 HOURS

30
MINUTES

MINUTES

1
MINUTE

2 HOURS

MINUTES

[3]oAvs

|2 HOURS

Hrs.uu;zs

[€] oavs
o

1 Hour

4 WEEKS

5 HOURS

6 MONTHS

1| DAY

IO MONTHS

2 | DAvS

https://xkcd.com/1205/




There is another way... The Turing way!
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Key aspect for collaboration in heuroscience
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It’s never THAT easy

CHANGING RESEARCH CULTURE

POLICY: make it INFRASTRUCTURE:
required make it possible

USER EXPERIENCE
make it easy

INCENTIVES: make
it rewarding

COMMUNITIES:
make it normative

Reinterpreted from https://www.cos.io/blog/cos-celebrates-10-years
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Welcome to The Turing Way handbook to reproducible, ethical and collaborative data science.

The Turing Way project is open source, open collaboration, and community-driven. We involve and
The Tunng Way support a diverse community of contributors to make data science accessible, comprehensible and

effective for everyone. Qur goal is to provide all the information that researchers and data scientists in

Search this book... academia, industry and the public sector need to ensure that the projects they work on are easy to

reproduce and reuse.

ome

e for Reproducible Research v Top Tip

e for Project Design v The Turing Way is not meant to be read from start to finish. Start with a concept, tool or

e for Communication v method that you need now, in your current work. Browse the different guides that make up the

< for Collaboration " book, or use the search bax to search for whatever you would like to learn about first.

e for Ethical Research A

munity Handbook v All stakeholders, including researchers, software engineers, project leaders and funding teams, are

word " encouraged to use The Turing Way to understand their roles and respensibility of reproducibility in data

science. You can inspect our resources on GitHub, contribute to the project as described in our

contribution guidelines and re-use all materials (see the License).

Please join our Slack Workspace to connect and discuss your ideas or suggestions with The Turing Way

members.

PROTECT
COUABORATen (g "

ol (| o | Ele L]
S B T Reacn
']
- e N ) ] P

Visit our GitHub Repositary
s book is powered by Jupyter Book

=«

Our(
Histo

Citing

FOR YOU TO START...

plenty of resources/tools out

there... HAPPY TO HELP!

https://openlifesci.org/

OLSprogram v  OLS-8 v  OLS-7 v  Policies v  About v  Services v

OLSy

oring & training program for Open Science ambassadors

The OLS program is for people interested in applying open principles in their work and becoming Open Science ambassadors in their communities.

About

Thisisa 16 k long p

and cohort-based training, where participants (organisers, hosts, mentors and project leads/mentees) of this program will:

* share their expertise and gain knowledge essential to create, lead, and sustain an Open Science project
* connect with members across different projects, communities, backgrounds, and identities

* empower each other to become effective Open Science ambassadors in their communities

Participants join this program with a project that they either are already working on or want to develop during this program individually or in teams.
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Don’t be overwhelmed... just choose from the
Open science buffet!

Don't try to stuff yourself on everything, select what works for
this study and let's steadily improve our fields..

Take your pick from the ‘buffet’ of open science practices from
transparency, statistics, preregistration, multi-lab collaborations...

open science buffet" metaphor (h/t Christina Bergmann)
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There is another way... The Turing way!
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Self-reflection and change of mindset

\/ I'M HERE TO EDUCATE, YOU'RE
HERE TO UNDERSTAND AND
APPRECIATE

LET'S GENERATE
KNOWLEDGE TOGETHER!

SCIENCGE SOCIETY

COMMUNICATION - NOT TO SOCIETY SOCIETY BUT WITH IT
Serilseria”
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ToKenism Citizen Power
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