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Understanding data analysis- why?

ÅBioinformaticiansmight not alwaysbeavailablewhenneeded

ÅBiologistsknowtheir ownexperimentsbest

o Biologyinvolved(e.g. genes, pathways, etc)

o Potentialbatcheffectsetc

ÅAllows you to design experiments betterĄ less money wasted

ÅAllowsyouto discussmoreeasilywith bioinformaticians
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What will I learn?

ÅHow to operatethe Chipstersoftware

ÅAnalysis of single cell RNA-seq data

o Central concepts

o Analysis steps

o Fileformats

Å Exercises

o DropSeq data preprocessing (from raw reads to expression values)

o Clustering analysis of 10X Genomics data with Seurat tools
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Introduction to Chipster



ÅProvides an easy access to over 360 analysis tools

o Command line tools

o R/Bioconductor packages

ÅFree, open source software

ÅWhat can I do with Chipster?

o analyze and integrate high-throughput data

o visualizedata efficiently

o shareanalysissessions

o save and share automatic workflows

Chipster



Technical aspects

ÅClient-serversystem

o Enough CPU and memory for large analysis jobs
o Centralized maintenance 

ÅEasyto install

o Client usesJava Web Start
o Server availableas a virtual machine







Mode of operation
Select: data Ą tool categoryĄ toolĄ runĄ visualize



Job manager

ÅYou canrun many analysisjobs at the sametime

ÅUseJob managerto:

o viewstatus

o canceljobs

o viewtime

o viewparameters



Analysis history is saved automatically 
-you can add tool source code to reports if needed



Analysis sessions

ÅRemember to save the analysis session. 

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. 

ÅYou can save a session locally (on your computer)

Åand in the cloud

o but note that the cloud sessions are not stored forever!



Workflow panel

ÅShowsthe relationships of the files

ÅYou canmove the boxesaround, and zoom in and out.

ÅSeveralfiles canbe selectedby keeping the Ctrl key down

ÅRight clicking on the data file allows you to 

o Savean individualresult fileɉȱExportȱɊ  

o Delete

o Link to anotherdata file

o Saveworkflow



Workflow ɀreusing and sharing your analysis pipeline

Å9ÏÕ ÃÁÎ ÓÁÖÅ ÙÏÕÒ ÁÎÁÌÙÓÉÓ ÓÔÅÐÓ ÁÓ Á ÒÅÕÓÁÂÌÅ ÁÕÔÏÍÁÔÉÃ ȱÍÁÃÒÏȱ

o all the analysis steps and their parameters are saved as a script file

o you can apply workflow to another dataset

o you can share workflows with other users



Saving and using workflows

ÅSelect the starting point for your workflow

Å3ÅÌÅÃÔ ȱWorkflow / Savestarting from selectedȱ

ÅSavethe workflow file on your computer with a 

meaningful name

o$ÏÎȭÔchangethe ending(.bsh)!

ÅTo run a workflow, select

o Workflow -> Open and run

o Workflow -> Run recent (if you saved the workflow 
recently). 



Analysis tool overview

Å160 NGS tools for

RNA-seq

single cell RNA-seq

smallRNA-seq

exome/genome-seq

ChIP-seq

FAIRE/DNase-seq

CNA-seq

Metagenomics(16S rRNA)

Å140 microarray tools for

geneexpression

miRNAexpression

protein expression

aCGH

SNP

integrationof different data

Å60 tools for sequence analysis

BLAST, EMBOSS, MAFFT

Phylip



Visualizing the data

ÅData visualization panel

o Maximizeand redrawfor better viewing

o Detach= open in a separatewindow, allowsyouto viewseveralimagesat the sametime

ÅTwo types of visualizations

1. Interactive visualizationsproducedby the client program

o Select the visualizationmethod from the pulldownmenu

o Saveby right clickingon the image

2. Static imagesproducedby analysistools

o Select from Analysis tools / Visualisation

o Viewby doubleclickingon the image file

o Saveby right clickingon the file nameand choosingȱExportȱ



Interactive visualizations by the client
ÅGenomebrowser

ÅSpreadsheet

ÅHistogram

ÅVenndiagram

ÅScatterplot

Å3D scatterplot

ÅVolcano plot

ÅExpressionprofiles

ÅClusteredprofiles

ÅHierarchicalclustering

ÅSOM clustering

Availableactions:

ÅSelect genesand createa genelist

ÅChangetitles, colorsetc

ÅZoomin/out



Static images produced by R/Bioconductor

ÅDispersion plot

ÅMA plot

ÅMDS plot

ÅBox plot

ÅHistogram

ÅHeatmap

ÅtSNEplot

ÅViolinplot

ÅPCA plot

ÅDendrogram

ÅK-meansclustering

ÅSOM-clustering

ÅEtcȣ


