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Welcome to the Intro to R and Open -
jf(i;—:;rllcs:ﬁopg!actices for Biologists J‘ ' ‘._l . ! '
9 . e
:;\:f \»sos»daus hands-on workshops organised by Open Science Community Saudi Arabia (OSCSA) to sFDA . ‘ ‘ q-a-] |
4...5 Ql‘.LJ AL

‘The workshop will introduce data wrangling and visualisation with Tidyverse and ggplot2 and how to use
packages from Bioconductor to analyse biological data. Itl also introduce you to best practices in open
science and Reproducibility using git and GitHub.

s
L34 * ] 4 PR
Date: 31st of October - 2nd of November (11:00 am - 2:00pm Riyadh time). J J
- J
d io/sFDA-Carpentri h b vy

Workshop Website:
Workshop GitHub: o di-Arabia/SFDA- kshop

Zoom Call:



https://pad.carpentries.org/sFDA-Workshop#L35
https://github.com/Open-Science-Community-Saudi-Arabia/Open-Science-Community-in-Saudi/blob/main/CODE_OF_CONDUCT.md
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https://doi.org/10.5281/zenodo.3332807
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Setup

1. Why care about open (data)
science?

2. Introducing R and RStudio IDE

3. Collaborating with Github

4. R Basics

5. Introduction to the example
dataset and file type

6. R Basics continued - factors and
data frames

7. Using packages from Bioconductor

8. Data Wrangling and Analyses with
Tidyverse

9. Data Visualization with ggplot2

Ty oI g.a;Lo+

Download files required for the lesson

What is Open Science?
What is Open and Reproducible Research Practices?

Why use R?
Why use RStudio and how does it differ from R?

How can | develop and collaborate on code with another scientist?
How can | give access to my code to another collaborator?

How can | keep code synchronised with another scientist?

How can | solve conflicts that arise from that collaboration?

What are Github

What will these lessons not cover?
What are the basic features of the R language?
What are the most common objects in R?

What data are we using in the lesson?
What are VCF files?

How do | get started with tabular data (e.g. spreadsheets) in R?
What are some best practices for reading data into R?
How do | save tabular data generated in R?

How do | use packages from the Bioconductor repository?
How can | manipulate data frames without repeating myself?
What is ggplot2?

What is mapping, and what is aesthetics?
What is the process of creating a publication-quality plots with ggplot in R?

eOpenSciSaudi O https://github.com/Open-Science-Community-Saudi-Arabia
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This is NOT JUST a coding course. We'll
teach you best practices and
reproducibility!
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The $28 Billion a Year Research Reproducibility
Crisis . sme e

™ October 19, 2015

The biggest crisis in the future of healthcare has nothing to do with the kind of issues that politicians ) .
talk about, such as payment systems and accessibility. Since cost-effective solutions to tragic and costly i RePrOdUCIble RePhC&b'e
conditions like heart disease, dementia, diabetes, and cancer depend on bringing to market new
treatments that rely upon genomics, nanotechnology, and molecular biology, the biggest problem is
that at least half of the research money we invest in them is wasted. How can this be? What are the < RObUSt
implications? What are the solutions? We'll show you.

Generalisable

Replication of data analyses in 18 articles on microarray-based gene

expression profiling published in Nature Genetics in 2005-2006:
NEWS | 09 December 2021

Can reproduce...

Half of top cancer studies fail high- N

...with some discrepancies

profile reproducibility effort 2

T ereeme

| Software not available
I‘ Methods unclear

' ...from processed data
\ /| Barriers to reproducing preclinical results included unhelpful author communication, but disc‘:’e":;"c’i';:
= 7 critics argue that one-time replication attempts don’t tell the whole story. '
y N R Different results

= ...partially with some —e
discrepencies /
The Turing Way project under a CC-BY 4.0 licence. DOI: 10.5281/zenodo.3332807 ]//" a5
J. P. A. loannidis et al., “Repeatability of published microarray gene expression analyses,” Nat. Genet., vol. 41, no. 2, pp. 149-155, Feb. 2009, doi: 7. K
10.1038/ng.295 o

QGOPGHSCiSGUdi O https://github.com/Open-Science-Community-Saudi-Arabia o)



https://doi.org/10.5281/zenodo.3332807

Reproducibility Crisis in all disciplines!+

Let's try this wonderful
method on our data !

Reproducibility requires openness

Reproducibility Spectrum
Publication +

Publication . Full
Linked and e
ey Code ar?;::ta executable iSplest o
code and data

N\ l 7

Q Not reproducible 2 Replicable
> % * Global challenges impossible to meet without openness

Peng (2011)

Credit: Yang-Min Kim, Jean-Baptiste Poline, Guillaume Dumas, Experimenting with reproducibility: a case study of robustness in bioinformatics, GigaScience, Volume 7, Issue 7, July 2018, giy077, https://doi.org/10.1093/gigascience/giy077


https://doi.org/10.1093/gigascience/giy077
https://doi.org/10.1126/science.1213847
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Credit: coderefinery i



https://coderefinery.github.io/reproducible-research/motivation/
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OSCSA aims to provide a
place where newcomers and
experienced peers interact,
inspire each other to embed OS
practices and values in their
workflows and provide
feedback on infrastructures,
and support services.

Our community is part of the
International Network of Open
Science & Scholarship
Communities (INOSC).

It was established inline with
vision 2030.
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https://osf.io/vz2sy/
https://osf.io/vz2sy/
https://osf.io/vz2sy/
https://osf.io/vz2sy/
https://doi.org/10.5281/zenodo.3332807

’57)/— Get Involved!

All our materials are open
through GitHub and
Zenodo.

e Share your ideas
e Re-use our resources
for no-cost
e Contribute to our
resources
| e Promote OSCSAIn
= ) your community
780 e Join OSCSA

RESEARCH 1S USELESS TIF IT
SITS BEHIND A PAYWALL

AVOID DUPLICATION OF
EFFORT AND FUNDING

Serilberia”

OPEN SOURGE WORK IS
MORE LIKELY TO BE
REVIEWED AND REVSED

PUBLIGLY FUNDED
WORK SHOULD BE
PUBLIGLY AVAILABLE

BENEFITS FOR AUTHORS
INCLUDING MORE
CITATIONS

The Turing Way project illustration by Scriberia. Used under a CC-BY 4.0 licence. DOI: 10.5281/zenodo.3332807
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Software Carpentry Data Carpentry is founded by
is founded in 1998 Karen Cranston, Hilmar Lapp,
byiGr=q Wilson Software Carpentry Tracy Teal, and Ethan White with  Data Caroentr In January, Software
workshop efforts . REiLy. Carpentry and Data
atidl Brert Gords S o support from the Na)tlonal workshop efforts Carpentry merge to form
to teach Lesson materials from the Alfred P, The first Software Science Foundation. scaled with The Carpentries, a fiscally
researchers are made open - gj,4n Foundation Carpentry for James Baker receives support ~ Support from the sponsored project of
better software source with and the Mozilla Librarians from the Software Sustainability ~Gordon and Betty  community Initiatives.
development skills. support from the ——— workshops are Institute to develop and Moore ,
Python Software organized in the implement Library Carpentry. Foundation. In November, Library
Foundation. US and Canada. Carpentry joins as a Lesson
Software Carpentry Foundation is Program.
founded under the auspices of

NumFOCUS.
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Monah is a postdoc researcher in gene
therapy at the San Raffaele Hospital in Milan,
Italy and part of the Bioinformatics Core

He has been a Bioinformatics tutor at the
University of Pavia, Italy for 4 years teaching
Masters student lessons about R, python and
shell programming languages. He joined
recently The Harvard Stem Cell Institute in
Boston, USA as a Bioinformatics trainer.

Since 2019, Monah is a certified instructor
for the Carpentries organization where he
has taught several workshops in Europe and
the US both in-person and online. He also
joined recently the Carpentries as a lessons
Maintainer.

Dr. Monah Abou Alezz

DL Email: aboualezz.monah@hsr.it
(@ Linkedin: Monah Abou Alezz

W Twitter: @MonahAbouAlezz
) Github: @monahton

& Website: monahton.github.io



Annajiat is a Sr. researcher at the
Department of Computer Science and
Engineering (CSE) under School of Data
and Sciences (SDS), Brac University,
Dhaka, Bangladesh.

He usually teaches problem-solving skills
using Java and Python while trying to
explore the exciting fields of NLP and
Parallel, Distributed, and HPC. He has
been a part of different Carpentries
workshops and is trying to gain more
experience. He is excited to be a part of
this workshop as an additional learning
opportunity.

Annajiat Alim Rasel

SOEONKX

Email: annajiat@gmail.com

LinkedIn: Annajiat Alim Rasel

Twitter: @annajiat

GitHub: @annajiat

Website: http://annajiat.googlepages.com



.++-......Abdulrahman Dallak is a 4" year PhD student at Newcastle
-0 University — UK. He is a phonetician working on speech-related
data where he investigates how people produce and perceive

Arabic speech sounds.

He has volunteered for teaching data science and statistics for

. MA and PhD students at Newcastle University, and has 7 years
of experience in R. His workflow includes Python, Matlab, and
Shell but mostly works on speech-related data. Beyond
frequentist statistics, he has an experience in Bayesian
analysis, Generalised Additive Mixed Models (GAMMs), and
estimation statistics.

@ Email: dallak-99 @hotmail.com
y Twitter: @amdallak
) aithub: @Dallak
He is a lecturer in the English Language Institute at Jazan
/ University - Saudi Arabia.
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Mona Al-Sharif

Lecturer at King Faisal University, department of Agricultural
Biotechnology, KSA

Master of Science degrees in Plant Biotechnology, Leeds, UK
Research experience: Plant DNA damage and repair

P4 Email: malsharef@kfu.edu.sa

) Github: Mona-2022
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