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OVERVIEW
SMOOTH MUSCLE CELLS

Inflammation, injury, hypoxia, stretch / shear stress

Growth factors, ECM (monomeric collagen |, flbronectin)

ECM ( Heparin, perlecan, fibrille collagen-l, laminin, collagen IV)

-

cell-cell contact | with endothelium)™

Contractile, differentiated phenotype Synthetic, undifferentiated phenotype

Myocardin is a strong regulator gene

In this project, we analyze the effect of over-expression of myocardin on
other genes in smooth muscle cells (SMC) from the human coronary artery
using the RNA-Seq method.




WHAT WAS DONE

myocardin Number of reads The myocardin expresion
30,000 : ; ; :
27,500
25,000 | _ . . . :
22500 5 5 | § § 21,575.494
. . : : : .
19,457.7299 ; _ :
o0 | : : = 5 ; 17,759.75
17,500 | | | : | : c
15,000 | ' ' ' ' '
12,500 5 | 5 . 10,583.936
10,000 | | g . *
7.500
(TREATMENT GROUP)(CONTROL GROUP) -0
\ / “733 8226 34.78498 49.43506 41.51659

RNA EXTRACTION @ Treatment group @ Control group



BioSample

Organism
Customize ..

Afttribute name
cell line

isolate

SEx

fissue
Customize ...

Sample type
Human (8)

Acrcess
Fublic (8)

Other
Used by SRA (8)

Clear all

Show additional filters

“ DOWNLOADING THE DATA
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After downloading we checked the data quality 4



Phred Score
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FastQC: Mean Quality Scores

Position (bp)

We have analyzed the number of parameters, all was good 5



MAPPING AND COUNTING READS
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Millions
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DIFFERENTIAL GENE EXPRESSION ANALYSIS

We used the generalized linear model

: : L Multiple Test Correction
Y; = Librarysize + condition '

False discovery rate
= gene

i
Y = its expression

N /

DIFFERENTIAL GENE EXPRESSION ANALYSIS
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DIFFERENTIALLY EXPRESSED GENES

log2 fold change (MLE): Condition test vs cCOnNtrol

wald test p-value: Condition test vs control
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5951 genes which are upregulated after the treatment.
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FUNCTIONAL ANALYSIS

B I EDR < 0.05 FDR > 0.05 WEB-based Gene SeT Analysis Toolkit
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The GSEA results, presented in the bar plot (FDR < 0.05) 12



MOST UPREGULATED GENES |
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MOST DOWNREGULATED GENES

The most downreqgulated genes were a part of the genes related to cellular
response to biotic stimulus

Response to
ethanol, cytokine
and other immune
molecules

Anti inflamatory
protein

Interleukin 36 receptor

, Granulocyte colony-stimulating
antagonist

factor
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CONCLUSION

MYOCD extreamly strong regulator of other genes
Many of this genes play a key role in muscle tissue

The study produced a list of gene candidates for further study

| have learned the full bioinformatics pipeline of Differential
gene expression analysis (from downloading the raw data to

the tools of the gene analysis)
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