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OVERVIEW
SMOOTH MUSCLE CELLS

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.



Myocardin is a strong regulator gene
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WHAT WAS DONE

RNA EXTRACTION
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myocardin Number of reads
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DOWNLOADING THE DATA

To download
the data you

have to use the
command line

After downloading we checked the data quality

NCBI (Accession:
PRJNA731342)
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RAW SEQUENCES QUALITY CONTROL RESULTS

We have analyzed the number of parameters, all was good
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MAPPING AND COUNTING READS
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COUNT DATA
(4.2.2) (2022.07.2+576)

tximport
dplyr
readr
DESeq2 
magrittr 
ggplot2 
psychTools 
pheatmap 
genefilter 
mygene  

List of libraries used:



8

BARPLOT OF LIBRARY SIZES

green is test group and purple is control group
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PCA PLOT
varianceStabilizingTransformation() function
plotPCA()

90% of the variance was due to the treatment



10

DIFFERENTIAL GENE EXPRESSION ANALYSIS

DIFFERENTIAL GENE EXPRESSION ANALYSIS

We used the generalized linear model
Multiple Test Correction

i  =  g e n e
Y  =  i t s  e xp r e s s i o n

F a l s e  d i s c o v e r y  r a t e
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DIFFERENTIALLY EXPRESSED GENES

In total, there are 5450 genes which are downregulated and
5951 genes which are upregulated after the treatment. 
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FUNCTIONAL ANALYSIS

WEB-based Gene SeT AnaLysis Toolkit

The GSEA results, presented in the bar plot (FDR < 0.05)



muscle contraction
response to steroid hormone
skeletal muscle fiber adaptation
response to mechanical stimulus
skeletal muscle thin filament assembly
cell growth
positive regulation of gene expression

actin-myosin filament sliding
cardiac muscle contraction
actomyosin structure organization
negative regulation of apoptotic process
cardiac muscle tissue morphogenesis
actin filament-based movement
skeletal muscle thin filament assembly
cardiac myofibril assembly

ventricular cardiac
muscle tissue
morphogenesis
muscle filament sliding
regulation of ATP-
dependent activity
cardiac muscle
contraction

insulin receptor
signaling pathway
response to
stimulus
isoprenoid
metabolic process
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MOST UPREGULATED GENES

Actin alpha 1 protein

Troponin C type 1





Cardiac muscle alpha
actin

Retinoid
isomerohydrolase

http://amigo.geneontology.org/amigo/term/GO:0006936
http://amigo.geneontology.org/amigo/term/GO:0048545
http://amigo.geneontology.org/amigo/term/GO:0043503
http://amigo.geneontology.org/amigo/term/GO:0009612
http://amigo.geneontology.org/amigo/term/GO:0030240
http://amigo.geneontology.org/amigo/term/GO:0016049
http://amigo.geneontology.org/amigo/term/GO:0010628
http://amigo.geneontology.org/amigo/term/GO:0033275
http://amigo.geneontology.org/amigo/term/GO:0060048
http://amigo.geneontology.org/amigo/term/GO:0031032
http://amigo.geneontology.org/amigo/term/GO:0043066
http://amigo.geneontology.org/amigo/term/GO:0055008
http://amigo.geneontology.org/amigo/term/GO:0030048
http://amigo.geneontology.org/amigo/term/GO:0030240
http://amigo.geneontology.org/amigo/term/GO:0055003
http://amigo.geneontology.org/amigo/term/GO:0033275
http://amigo.geneontology.org/amigo/term/GO:0033275
http://amigo.geneontology.org/amigo/term/GO:0033275
http://amigo.geneontology.org/amigo/term/GO:0033275
http://amigo.geneontology.org/amigo/term/GO:0033275
http://amigo.geneontology.org/amigo/term/GO:0033275
http://amigo.geneontology.org/amigo/term/GO:0033275


Interleukin 36 receptor
antagonist

Anti inflamatory
protein

Response to
ethanol, cytokine

and other immune
molecules
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MOST DOWNREGULATED GENES

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

Granulocyte colony-stimulating
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

I 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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