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Virtual coffee & get together

* Test your mic & tell us a little bit about yourself

oName

o Group

oDo you already have RNA-seq data?
oWhat is The Sign of Spring to you?

* Zoom etiquette

oWhen you are not talking, please keep your mic muted

o You can find all the controls (mic, video, chat, screen sharing) at the bottom of the Zoom window
oln chat: write your questions to Everyone, not just to Hosts

o Please use a headset to avoid the echo

;.-1 . . R To: Everyone @

Participants Share Screen Type message here...

Y A t ~

Unmute Start Video
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Understanding data analysis - why?

* Bioinformaticians might not always be available when needed

* Biologists know their own experiments best

oBiology involved (e.g. genes, pathways, etc)
o Potential batch effects etc

* Allows you to design experiments better = less money wasted

* Allows you to discuss more easily with bioinformaticians
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Introduction to Chipster




Chipster

» User-friendly analysis software for high-throughput data
 Provides an easy access to over 5oo analysis tools

« Command line tools

+ R/Bioconductor packages

 Free, open source software

« What can | do with Chipster?
o analyze high-throughput data
o visualize data efficiently
o share analysis sessions




Chipster website (https://chipster.csc.fi/)

= Home

» Getting access
= Manual

= Tutorial videos
= Course material
= Cite

= Contact

+ Chipster :

Open source platform for data analysis

Welcome to Chipster

Chipster is a user-friendly analysis software for high-throughput data such as RNA-seq and single-
cell RNA-seq. Chipster provides a web interface to over 500 analysis tools, and the actual analysis
jobs run on the server side making use of CSC's computing environment.

If you would like to use Chipster hosted by CSC, you need a user account. Please note that
Chipster is also available for local server installation free of charge.

o Launch Chipster

Training:

o 25.10.2022 Spatial transcriptomics (Visium) data analysis

« 7.10.2022 Single-cell RNA-seq data analysis

« 30.6.2021 MOOC Single-cell RNA-seq data analysis using Chipster, instructions on how fo
get started

News and resources:

« Analysis of QuantSeq 3' UMI RNA-seq data enabled
« Chipster introduction video
+ |nstructions for moving data from Puhti to Chipster

+ Video on how fo convert tables to Chipster format and create phenodata file
+ |ecture videos of advanced single cell RNA-seq data analysis course

o
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Chipster user interface (chipster.rahtiapp.fi)

Chipster Analyze Sessions Manual Contact

Files Toals

Workflow Q [Find file |

X Addfile ~

MGS

List

Microarray — Misc

Rl YMm Category Tool
-ha -
(@)(@) (=)

:
Preprocessing
® Utilities
Matching sets of genomic regions
Alignment
Variants
RMA-seq
small RMNA-seq

e & & @& @

Single cell RNA-seq
ChIP- and DMase-seq
® 165 rRNA sequencing

Read quality with FastQC

Read quality with MultiQC for many FASTQ files
Read quality statistics with FASTX

Read quality statistics with PRINSEQ

RMA-seq quality metrics with RseQuC

RMA-seq strandedness inference and inner

+
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= ckorpela@cscfi ~

Q lobd O

Find toaol -

o
\E Parameters 'jl P Run

The tool runs FastQC on multiple FASTQ files, and then
combines the reports using MultiQcC. Input file is a
single Tar package containing all the FASTO files,
which can be gzipped. This tool is based on the
FastQC and MultiQC packages. Mare info...

distance estimation using RseQC

Collect multiple metrics from BAM

PCA and heatmap of samples with DESeq2
Check FASTQ file for errors

Combine reports using MultiQC

® CNA-seq < 3
File
ngs-data-tabletsv ses
Spreadsheet Text Expression Profile Scatter Plot Phenodata Details
First 101 rows of 58396 View in full screen to see ail the rows. Full Screen
identifier chr start end length sequence chip.sampled01.tsv  chip.sample002.isv
EMSGOO000000003 | X 00627108 | 10063999 2883 | MNA 0 0




Workflow view

Shows the relationships of the files
You can move the boxes around, and zoom in and out.
Several files can be selected by Files

O
O

Right clicking a file allows you to

O O 0O 0O O O O

keeping the Ctrl/Cmd key down
drawing a box around them

Workflow List

2. Add file ~

Download (“Export”)
Delete

Rename

View history

Select descendants
Convert to Chipster format (for tables) G
Define samples (for FASTQ files)

Q| Find file

@)@ (~)

Rename. ..
Convert to Chipster Format. ..
Define Samples. .

Export

History...

Select Descendants

pdf
Delete




Options for importing data to Chipster ——
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 Add file button

o Upload files
o Upload folder
o Download from URL

* Tools
o Import from SRA database
o Utilities / Retrieve data from ENA database
o Import from Ensembl database
o Utilities / Retrieve data for a given organism in Ensembl
o Import from URL
o Utilities | Download file from URL directly to server
o Import from lllumina BaseSpace
o Utilities [ Retrieve data from lllumina BaseSpace
o Access token needed

* Sessions tab
o Import session file



Analysis sessions

* Your analysis is saved automatically in the cloud

o Session includes all the files, their relationships and metadata (what tool and parameters were
used to produce each file).

o Session is a single .zip file.
o Note that cloud sessions are not stored forever! Remember to download the session when ready.

* You can share sessions with other Chipster users

o You can give either read-only or read-write access

* If your analysis job takes a long time, you don‘t need to keep Chipster open

o Once you have clicked Run you can close Chipster

o Open Chipster later and the results will be there




Define samples: assign FASTQ files to samples

* If you have paired end data, you can assign the R1 and R2 files to samples

o Select the files to be paired, right click, and select Define samples

* This allows you to e.g. align all the samples with just one click: Run for each sample

Define Sample Files *
® Paired end (O Single end
Forward |dentifier Reverse |dentifier

Samples - Paired End

2 samples, 4 files

@ ®

lymphnodeda_R1.fq.gz lymphnodeda_R2.fq.gz

lung3e_R1.fq.gz lung3e_R2.fq.gz




Running many analysis jobs at the same time ——
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- You can have many analysis jobs running at the same time
o No need to wait that one finishes before starting a new one

Run button gives several options:
- Run tool

o Runs the selected analysis tool once (all the selected input files are analyzed together)
- Runtool for each file

o Runs the selected analysis tool for each of the input files individually

- Run tool for each sample

o If you have grouped paired end FASTQ files to samples using the Define samples —option, you can run
the selected analysis tool for the input files in a sample specific manner.

() R

Run Tool 1 job

Run Tool for Each File £ jobs

Run Tool For Each Sample 2 jobs



Converting a read count table to Chipster format ——
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- Save the file as txt or tsv and import it to Chipster
- Select the file, right-click, and select Convert to Chipster format
- Indicate the identifier column and the sample columns

Convert to Chipster format .
Source file preview counts.bt
gene samplel sample2 sample3 sampled sample5
"~
FEgn0000003 0 1 1 0 0
FEgnQO00003 118 139 77 89 142
. ) __ ) . . v
< >

O Identifier O Sample Oincude O Exclude

Identifier column

gene X w

Sample columns

% samplel = sampled = sample3 = sampled = sample3 = sampleé = sample? X v

COther columns

selected columns will be | included |

Select columns -




Problems? Send us a support request —
-request includes the error message and link to analysis session (optional)

Contact support

Message

Please describe what happensd

Aftach session

O attach a copy of your last session NGS_RNAseq_fromReadsToDifferentiallyExpressedGenes ENCODE 2samples
(O Don't attach the session

Your email address

Eija.Korpelainen@cscfi

Support personnel will use this address to contact you.

This email address was received from your legin details. If it's not comect, please contact the organization that provided your legin credentizls to update it
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| }3>; Chipster Tutorials

4.37K subscribers

‘hipster

HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT Q >

Uploads PLAY ALL = SORTBY

Differential expression ﬁg Introduction to RNA-seq

Quality control & pre-

Aligning RNA-seq reads QE
to reference genome

analysis data analysis . Introduction to single cell RNA-seq processing of raw reads
Ades Gler (hecane Dime Eaecs; Using FASTQU
using DESeq? and edgeR . — drredh
Cr— re— = EE 25:55 R 242 |
Differential expression Introduction to RNA-seq 1. Introduction to single cell RNA-seq course: Quality Aligning RNA-seq reads to
analysis data analysis RNA-seq control & preprocessing of... reference genome

46K views * 4 years ago 33K views + 2 years ago 28K views * 2 years ago 22K views * 4 years ago 17K views + 2 years ago




Acknowledgements to Chipster users and contibutors —

Users’ feedback and ideas have helped us to shape the software over the years.
Let us know what needs to be improved!




What are we going to do during this course?

Recap the main points of the theory

Practise with different data sets:
* Analysis starting from FASTQ files: QC, alignment, counting, combining, DE analysis
OHuman lung and lymph node sample (2 samples)

 DE analysis starting from a count table
OHuman lung and lymph node samples (10 samples)

* DE analysis when there is a batch effect
ODrosophila knock-down experiment

* DE analysis when there are big differences between individuals
OHuman adenocarcinoma samples before and after treatment




