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Trainers/ organisers/ helpers

»» Luciano Cascione: Head of Bioinformatics Core Unit, IOR & SIB

»» Deepak Tanwar: Trainer at SIB & Bioinformatics Specialist at UZH
»» Serena Zambarbieri: Bioinformatician at IOR

»» Gregoire Rossier: Training Project Manager at SIB

»» Patricia Palagi: Training Group Leader at SIB




Learning outcomes

»» Explain the characteristics of the most-used methods to scRNA-seq data
»» Perform quality control at different steps of the analysis
»» Use dimensionality reduction (PCA, t-SNE, UMAP)

»» Apply best practices for translating single cell transcriptomic data into
biological knowledge




Learning experiences

»» Lectures
»» Quizzes
»» EXercises







Communication

»» Course website: https://sib-swiss.github.io/single-cell-r-training

»» Shared document
»» General links for the course
»» Please write your name for the exam
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doi.org/10.1371/journal.pcbi.1003496

Leon (bioinformatics user) P

. . . . L ’ .I\\’:v»‘! =S
Leon is on his second postdoctoral fellowship, working on quorum sensing in iy S
bacteria. “I'm using a combination of transcriptomics, proteomics and "‘1\_,’;«"-4’“(@ Y

i ; " A )
metabolomics to understand these pathogenic changes better” he explains. “| end oy f
up with big spreadsheets of protein or gene IDs and I'm trying to piece together k L }

which signaling pathways are involved in flipping to the pathogenic state”. He has ~
been on an introductery Unix course but is much more comfortable with GUIs than : }\
with the command line. “| just have a visual brain”, he says. / A

Career timeline

BSc, Biochemistry, 2nd postdoc,
Leeds, UK MU Muenchen, DE
20 40 45 50 55 60 65
Age
PhD 1st postdoc —
NHLI, UK U Penn,
USA
Typical activities
Obtaining ethical approval
Prepping samples ----
e anaIySis ---
Interpretation of results -
% of typical working 0 1 2 3 4 5 6 7 8 9 10
week

Distribution of time between bench-work and computational work

Bench-work Computational work

40% 9%, effort 60%

Preference for using GUI vs command line
Command line

GUI
-/ ' ! | | | [ [ |

o effort 90% 10%
Drivers Goals Pain points
. Understanding what . QA of -omics data . Lack of access to
makes a usually harmless . Statistical analysis of data departmental compute
bacterium pathogenic in . Data integration and farm
the lungs of people with pathway analysis . Sporadic to non-existent

access to bioinformatics

cystic fibrosis
support



https://doi.org/10.1371/journal.pcbi.1003496

doi.org/10.1371/journal.pcbi.1003496

Martha (bioinformatics scientist)

Martha is a senior bioinformatician in an international structural genomics
consortium. Her biggest project is on predicting the functions of proteins whose
structures have just been solved; she’s building a structure-to-function
prediction pipeline for the project. This is funded partly by the NIH and partly
through industrial funding. She also has a fascination for predicting structure
and usually has a student or two working on structural prediction projects.

Career timeline

d
Math major, 2" postdoc,

Comell, USA LMB, Cambridge,
UK
- 50 55 60 65

PhD, 1st postdoc, Tenure Track A_ge>
physics, University of position, U.
Princeton, Saskatchewan, Toronto, Canada
USA Canada
Typical activities
Obtaining test data sets
from public resources
Writing and testing
algorithms
Building and testing
pipelines
Writing papers, giving
talks, supervision
% of typical working 0 1 2 3 4 5 6 7 8 9 10
week
Distribution of time between bench work and computational work
Bench-work Computational work
0% % effort 100%

Preference using for GUI vs command line

Command line

GUI
I ——— | | | ]| ]

30% % effort 70%

Drivers Goals Pain points

. Understanding the . Create a structure-to- . Sometimes the guys in
relationship between function pipeline for the lab expect her to fix
sequence, structure and molecular biologists their computers for them
function . Predict structures de novo . Finding students and

. Application to target from models of similar, more senior staff with
discovery and validation solved structures adequate math



https://doi.org/10.1371/journal.pcbi.1003496

doi.org/10.1371/journal.pcbi.1003496

Ivan (bioinformatics engineer)

Ivan has just started a new support role in a bioinformatics core facility after

working for an electronic health records company for four years. His main project is

)

to develop a major new data integration platform for metagenomics data from coral
reefs, but he also has to take his share of helpdesk queries on other projects. “I

guys analysing the data is a bit of a challenge,” he says. “l also didn’t really figure

¢
N |f
~
come from a computer science background, so talking the same language as the
8K
N

that I'd be working on the GUI as well as the code — in my last job we had design

folks to take care of that”.

Career timeline

BSc, Computer Software engineer with
Science, U. Great Barrier Metagenomics
Zagreb, Croatia Consortium, UQ, Brisbane

40 45 50

Master’s in Health Software
informatics, U. engineer at
NSW, Australia Healthsoft

Typical activities

Helpdesk support and assisting
user training

Building and checking
specification for platform

Developing new data analysis
algorithms

Reading around subject to

understand user needs
Researching hardware purchasing
decisions; system administration

% of typical working week 0 1 2 3 4 5 6

Distribution of time between bench-work and computational work

Bench-work Computational work

55 60 65
Age
—
7 8 9 10
Other (helpdesk)

0%
% effort

Preference for using GUI vs command line

80% 20%

Command line

GUI
- ' [ [ | |

10% 0/0 effOI't
Drivers Goals
. Writing algorithms and . Define a spec that meets
developing a platform to the needs of his users
support novel research . Prototype and build part of
. Supporting other research the platform
projects in a busy . Make sure his part of the

academic department project complements others

90%

Pain points

. Has to work with another
software engineer who
isn't a team player

. Sometimes struggles to
interpret what his users
want



https://doi.org/10.1371/journal.pcbi.1003496

% About me — Luciano Cascione

Bike-aholic, married, two
kids

Research focus: B-cell
lymphomas, RNA-Seq &
single-cell omics

Developer of bioinformatics
tools (e.g., EasyCircR for
circRNA analysis)

Background in
computational science and
cancer biology and
genomics

Passionate about teaching,
reproducible and impactful
data analysis

Co-Head of the
Bioinformatics Core,
Institute of Oncology

Research (IOR) ﬂ




Supporting thoughout the project

Experimental
Design

4 post-doc
5 PhD Student
Visiting Student from
Verona and Milan

L BIE

: Data
Interpretation :
o X Managing
o"' &5 Gy 7 Groups
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Bioinformatics IELSG, EOC and IRB
¢ Facility )" 7 9 (research projects)
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What is a bioinformatician

Computer
Science
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https://search.usi.ch/it/persone/8ad3fbd15bfe02fd7e958315405d835b/cassanmagnago-giada-andrea

Introduction round \

Your name \
Bioinformatics user, scientist, or engineer
What do you do? (PhD/ postdoc)
Your topic of research.

Why are you joining the course?




Thank you

DATA SCIENTISTS FOR LIFE
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