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MaRA = a “dream” in Belarusian

• Pipeline in microarray analysis

• Features of MaRA

• Example – HepMirSTAT project (prof. Iris Behrman)

Outline
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Steps of Analysis

General Scheme

Import

Prediction

Processed 
expression 

files

Raw text 
files (GPR)

Raw CEL 
files

Basic visualization

Exploratory: PCA, correl

Data Processing / Analysis Reports

A. Import

C. DEA

D. Lists

E. Markers

B. QC

QC

Analysis
Writing (or even 

reusing) the code is 
time consuming and 
prone to mistakes…

… and I am just lazy 
doing the same work.

Platform-specific import

Normalization

Filtering, summarization

DEA
DEA

DEA
DEA

Can include several 
models and >100 
contrasts!

Nazarov_170112_DevelopedTools/Report-A_Import.pdf
Nazarov_170112_DevelopedTools/Report-A_Import.pdf
Nazarov_170112_DevelopedTools/Report-B_QC.pdf
Nazarov_170112_DevelopedTools/Report-B_QC.pdf
Nazarov_170112_DevelopedTools/Report-E_Markers.pdf
Nazarov_170112_DevelopedTools/Report-E_Markers.pdf
Nazarov_170112_DevelopedTools/Report-C_Analysis.pdf
Nazarov_170112_DevelopedTools/Report-C_Analysis.pdf
Nazarov_170112_DevelopedTools/Report-D_Lists.pdf
Nazarov_170112_DevelopedTools/Report-D_Lists.pdf


Features

MaRA
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MaRA (Microarray R-based Analysis) is an advanced flexible pipeline for 
automated analysis of microarray data and reporting the results.  

Data Description file

Images originate and belong to LEGO®  

Reports & results

Features
• R-based pipeline
• Scalable & flexible analysis
• Automatic processing and reporting: 

Drawbacks
• No GUI (is in development)

Development
• R / Bioconductor
• Qt C++ (GUI in development)

Nazarov_170112_DevelopedTools/project_small.pdf
Nazarov_170112_DevelopedTools/project_small.pdf


Example of a Description File: Standard INI Configuration

MaRA
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Example of a Description File: Standard INI Configuration

MaRA
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SDE genes found in contrasts can be intersected/united/excluded: &, |, !, ()

Additional analysis – looking for markers in groups of samples



Project of University: cytokines in CL at mRNA & miR level

Example: HepMirSTAT
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Investigation of signaling after cytokine stimulation in cell lines originated from 
3 organs – skin, liver, colon. 

PI - prof. Iris BEHRMANN, UniLu

A375
MelJuso
NHEM

Hep3B
Huh7
PH5CH8

HCT15
HCT116
NCM460

3 organs Cells x9 Cytokines x5

IFNg
interferon 

HIL6
hyper-interleukin 6

OSM
oncostatin M

IL27
Interleukin 27

none
no treatment

Replicates x2-3

Results

88 mRNA arrays
96 miRNA arrays



Questions asked

HepMirSTAT
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x2 as miRNA and mRNA datasets should be investigated!

What is an effect 
of each cytokine 
in each cell line?

Do we have marker 
genes for cancer / 

healthy cells ?

Do we have 
specific genes for 

each cytokine?

Can we see tissue-
specific response 

to cytokines?

Can we see cancer-
specific response 

to cytokines?

Any common 
tendency between 

cytokines 
signaling?

miRNA vs 
mRNA vs 

TargetScan
92 comparisons

31 intersection lists 

14 lists of markers

~ 100 samples

5 reports 

Nazarov_170112_DevelopedTools/project_large.pdf
Nazarov_170112_DevelopedTools/project_large.pdf


First view

HepMirSTAT
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mRNA miR
colon liver skin colon liver skin

No organ grouping? HCT15 is correlated to A375?

Noise in miR data is higher. Cytokine effect is much smaller then cell type effect.



Issue?

HepMirSTAT
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Why is HCT15 similar to A375?

Let’s have a deeper look with 
Cancer Cell Line Encyclopedia
(CCLE) data



PC 2-3 capture tissue differences

Skin 
cluster

Colon 
cluster

Liver 
cluster

First view

HepMirSTAT
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PC 1 captures b/w platform differences

Our  
HCT15

Public
HCT15

public

our data
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HCT15 is most probably contaminated by A375

HepMirSTAT
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HCT15 is most probably contaminated with A375. 
We replaced it with HT29



Second Try: 

HepMirSTAT
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mRNA miR
colon liver skin colon liver skin

Skin 
cluster

Colon 
cluster

Liver 
cluster

It is much better now!



DEA (1 of 92)

HepMirSTAT
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Lists generated

HepMirSTAT
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Majority of the genes indeed comes from IFNg
pathways.



DEA overview

HepMirSTAT
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mRNA

FDR = 1e-2, |logFC|>1

Common: only with IFNg stimulation – 19 mRNAs

miR

Cell line OSM HIL6 IL27 IFNg

MelJuso 2 3 9 67

HCT116 0 0 25 100

PH5CH8 35 3 34 190

HT29 43 25 236

NCM460 34 79 195

Hep3B 94 102 221

A375 8 4 124 324

Huh7 134 88 106 142

NHEM 29 34 54 521

Cell line OSM HIL6 IL27 IFNg

MelJuso 0 1 2 13

HCT116 6 0 0 0

PH5CH8 1 0 1 6

HT29 3 0 18

NCM460 3 1 30

Hep3B 0 3 3

A375 12 1 56 44

Huh7 13 18 0 4

NHEM 10 6 3 24

And the rest of the interpreting is done at Uni side – we are waiting for an 
update meeting with them. In December they were presenting 2 posters.
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