Welcome to the August 2020 Virtual
CCDLRNA-Seq Training Workshop!

August 17-21,2020
Carnegie Mellon University Libraries
with Childhood Cancer DatalLab
https://cmu-lib.github.io/CCDL pgh 202008/




Meet your instructors

HUAIJIN

Huajin Wang

Librarian; Program Director for Open Science & Data
Collaborations @CMU Libraries

PhD: Cell Biology, Univ. Alberta
Postdoc: Cell Biology of Lipids, Yale /Harvard

Research interests:
e Lipid and membrane biology, cell imaging
® Open science, data reuse and reproducibility

huajinw

9 HuajinBiolLib



Meet your instructors

PhD Candidate @ Carnegie Mellon University

Bachelor’s Bioinformatics & Molecular Biology
Rensselaer Polytechnic Institute

Research interests:
e Understanding translation regulation

CHRISTINA

Christina Akirtava bio2data

%W bio2data



Meet your helpers from the CCDL

JACLYN JOSH CANDACE CHANTE
Jaclyn Taroni, PhD Joshua Shapiro, PhD  Candace Savonen Chante Bethell
Principal Data Scientist Data Scientist Biological Data Analyst  Biological Data Analyst

@the CCDL @the CCDL @the CCDL @the CCDL



Meet workshop moderators /hosts

HANNAH SARAH EMMA
Hannah Gundermann, PhD Sarah Young Emma Slayton, PhD
Research Data Management Social sciences librarian Data Curation, Visualization, and GIS

Consultant @CMU Libraries @CMU Libraries Specialist @CMU Libraries



Why CMU Libraries?

https://www.library.cmu.edu/datapub/open-science

Tools that facilitate research data
sharing and collaboration

Training on basic data science and
data management

Events that engage with the research
community to make data more
reproducible and reusable

Data Collaborations Lab to bridge
collaborations on data science
projects




Casey Greene
Associate Professor @ UPenn
Director @ CCDL

https://events.library.cmu.edu/aidr2019/




Tell us about you!

- What’s your name?
- What areyou studying?
- What’sonething you are proud of ?



Code of Conduct



Be kind, have fun

Wevalue theinvolvement of everyonein the community. We are committed to creating a friendly and
respectful placefor learning, teaching, and contributing.

e Usewecoming andinclusivelanguage

e Berespectful of different viewpointsand experiences

e Gracefully accept constructive criticism

e Focusonwhat isbest for the community

e  Show courtesy and respect towards other community
members

Read the full Code of Conduct here:
https://github.com/cmu-lib/CCDL pgh 202008/blob/master/code-of-conduct.md




If you at any timefeel harassed or treated inappropriately, please contact
dataCoLAB@andrew.cmu.edu




Monday
Workshop Intro

Introto R
RStudio Server
BaseR

Consultations
Exercisenotebooks

Tuesday

Intro toR

ggplot2
Tidyverse

Consultations
Exercisenotebooks

Wednesday

Bulk RNA-seq
Pre-processing
Exploratory dataanalysis

Consultations
Exercisenotebooks

Thursday

Bulk RNA-seq
Differential expression

Consultations
Exercisenotebooks

Friday

Consultations
Exercisenotebooks
(Your own data**)

Presentations

Full schedule; https//cmu-lib.github.io/CCDL pgh 202008/workshop/SCHEDUL E.html




Virtual Training Procedures



General ZoomEtiquette -
- Keep your microphone muted /
- TypequestionsintheChat window | ™
(directed to the host)

- Click onthe“Chat” button at the bottom of your window to open the chat.

- Usethe Zoom status buttonsto tell ushow you are doing!
- Click onthe“Participants’ button at the bottom of your zoom window to see
thesebuttons



Using Slack

- Usethe#2020-pgh-training Slack channel
- Post public questions, get help with errors and debugging,

make comments, and help your fellow participants!

- Usethreadsto keeprelated
content together

- Wewill post questions at the
end of each session with Polly



What you will learn (and what you won’t)



What you will learn

Wewill introduce you to the R programming language, R Notebooks, and some
reproducible research practices.

We cover pipelinesfor the quality control, processing, and downstream analysisof bulk
and RNA-seg dataamost entirely through hands-on exercises.

Wegenerally elect to go broad and not deep.

Our overarching goals: Toprepare you to perform “frontline” analyses of your own data,
to get you more comfortabl e readi ng documentati on/learning new methods on your own,
and to give you tools to collaborate more effectively with analysts when needed



What you won’t learn
We don't address experimental design (e.g., how many replicates you need).
Wewon’'t comparetools(e.g., edgeR vs. DESeg2 for differential gene expression).

Wewon't cover every feature (or assumption) of the toolswe do present.

You may not be ableto perform every analysisyou need to perform for your own work,
particularly for complex experimental designs.

We present analysisasaseriesof linear steps. I n practice, it'snot. It'simportant to
consult analysis expertswhen you need to and to keep track of and report what you've
done.



How do we pick what we teach?

Wewant methodsto beor to have:

e Useful for awiderange of experimental designs, samplesizes
e Easy touse, well-documented, and consistently updated
e Solidtutorials, asizeable user base, and responsive authors/maintainers

Wehaveapreferencefor methodsthat integrate easily into asingle workflow that can be
run on alaptop (and our own personal biases as scientists).



Schedule



Daily ScheduleOutline

|nstruction

Full group ¢
L ectures °
Breakout ®
Small groups °

Start exercisenotebooks

Consultation Period
Exercise notebooks
Your owndata* °

| ntroduce concepts and background
Demonstrate usage
Answer general guestions

Split up into Zoom breakout rooms
Ask questions of instructors and other participants

Practice what you havelearned
Work on exercisesindividually or in groups
Work with your own data*



Module Layout

Q Home > training-modules > intro-to-R-tidyverse

A Name

Thisisareference document.

vo| Q0a-rstudio_guide.md . .
= Wewill not go through this.

vo| 00b-debugging_resources.md
] mo] 00c-good-scientific-coding-practices.md
’ _éj 01-intro_to_base_R-live.Rmd
@] 02-intro_to_ggplot2-live.Rmd

We' Il walk through these notebooks
together, step-by-step

@] 03-intro_to_tidyverse-live.Rmd

@] 04a-intro_to_R_exercise.Rmd

@] 04b-intro_to_tidyverse_exercise-part-1.Rmd
@] 04c-intro_to_tidyverse_exercise-part-2.Rmd _ _
— Youwill practice what you have

[ data
learned. We' re hereto hel p!

B

diagrams
R intro-to-R-tidyverse.Rproj

screenshots



Module cheatsheets cover key functions
https://github.com/AlexsLemonade/training-modules/tree/2020-june/module-cheatsheets




We want yourfeedback!

At the end of each module,
wewill post afew questions
inthe Slack channel.

The most difficult or confusing point of the module ("muddiest point") We
will post additional material answering your questionsthe next day
Responsesto this question will appear in the channel anonymoudly

What did you like about the workshop or agpecific modul e?
How we can improve the workshop or agpeaific modul e?
Theseresponseswill be collected anonymoudly (and not posted)



Friday

Exercise notebooks Spend Friday working on exercise notebooks and getting assistance from the staff,
Your T, forming aresearch question and outline of data analysis plan from your own data,
QLI BRel projesls or begin initial analysis of your own data.

Presentations Present what you learned, worked on, or futLre resserch planto the group.



Communication during instruction

| havean urgent question that needsan
answer beforemoving on:
- Raise Hand or Chat with the meeting host

I’'m stuck with an error and can't proceed with
the hands-onexercise

- Chat with meeting host: Request 1:1 and you
will be placed in a breakout room with a staff
member

| havean general question that doesnot need an

answer right away.
- Post in#2020-pgh-training

I’m havingtroubleloggingin to RStudio Server
- Direct Message a staff member (not the current
host or instructor)

Troublelogging into Zoom and Slack? Email dataCol. AB@andrew.cmu.edu




Communication at other times (consultation periods)

e | havequestionsabout previousinstruction or e | haveaquestionthat ishighly specificto my
exer cise notebooks data
- Post in #2020-august-training - Direct Message a staff member
-If you need to share your screen, wewill set up
al:1or group Zoomcall e |'mhavingtroubleloggingin to RStudio Server

- Direct Message astaff member
e | wouldliketobepaired up with other
participants
- Post in #2020-august-training; we can set you up
inaZoom breakout room

Troublelogging into Zoom and Slack? Email dataCol. AB@andrew.cmu.edu




