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[ Abstract] Objective To study the differences between the mRNA expression profile in angiotensin II (Ang
Il )-induced fibrotic cardiomyocytes and that of normal cardiomyocytes and the relevant signaling pathways. Methods
Six 8-week-old male Sprague-Dawley (SD) rats were randomly assigned to a control group and an Ang I group, with 3
rats in each group. Rats in the control group were injected via caudal vein with 0.9% normal saline at 2 mg/kg per day,
while rats in the Ang Il group were injected with Ang I via caudal vein at 2 mg/kg per day. The medications were
continuously administered in the two groups for 14 days. The degree of myocardial fibrosis was determined by Masson's
Trichrome staining and the content of collagen I was determined by immunohistochemistry. High throughput
sequencing was performed to measure the mRNA expression of rat cardiomyocytes in the two groups and to screen for
differentially-expressed mRNAs. The differentially-expressed mRNAs were analyzed by Gene Ontology (GO) analysis and
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis. Results Compared with those of the control
group, the degree of myocardial fibrosis and the content of collagen I in Ang I group were significantly higher
(P<0.05). Through sequencing, 313 differentially-expressed mRNAs were identified, with 201 being up-regulated and 112
being down-regulated. Go and KEGG analyses showed that these differentially-expressed mRNA were involved in a
variety of biological regulatory functions and pathways of myocardial fibrosis. Conclusion Ang Il can cause myocardial
fibrosis in rats. There are significant differences in mRNA expression between fibrotic cardiomyocytes and normal
cardiomyocytes. The differentially expressed mRNAs may play an important role in biological processes, including
immune response, cell remodeling, and extracellular matrix deposition.
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Fig 1 Masson Trichrome staining and immunohistochemical staining of rat myocardial tissue. x400
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. Table 2 GO analysis of the down-regulated mRNAs
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Table 1 GO analysis of the up-regulated mRNAs Term Count p

Biological process

Term Count P
Biological process Anatomical structure development 78 0.003
I " 93 L06x102° Positive regulation of biological process 68 0.033
mmune system process X
I 5 05%10°2° Cell differentiation 53 0.014
mmune response 65 .05%
Tissue development 29 0.018
Regulation of immune system process 61 2.17x1077
" Cell-cell signaling 27 <0.001
Antigen processing and presentation 19 9.61x10"
Cell adhesion 26 <0.001
Regulation of immune response 37 8.93x10™" Crtoskel
_ oskeleton organization 20 0.006
Antigen processing and presentation of 15 2.45x107" vt &
peptide antigen Positive regulation of cell differentiation 18 0.014
e . . -13
Positive regulation of immune system process 41 2.97x10 Regulation of anatomical structure morphogenesis 18 0.016
Immune effector process 39 4.33%x107" Cellular component
-20
Immune system process 93 1.06x10 Plasma membrane part 44 8.35x10°
Cellular component Cell junction 24 0.001
Cell surface 28 7.37%x10°° Plasma membrane protein complex 15 <0.001
Plasma membrane protein complex 20 2.28x107° Polymeric cytoskeletal fiber 11 0.037
Plasma membrane part 52 <0.001 Molecular function
Membrane protein complex 27 0.002 Inhibin binding 2 0.004
Molecular function Fibronectin binding 2 0.038
Receptor binding 32 0.011 Cation binding 45 0.044
Identical protein bindi . 3
dentical protein binding 28 0.020 223 #£FmRNA#KEGGHH
Protein homodimerization activi 18 0.042 N N e g
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Cell adhesion molecules (CAMs) -
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HTLV [ infection -

Herpes simplex infection -
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Fig 2 KEGG pathway analysis of the up-regulated mRNAs
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Fig 3 KEGG pathway analysis of the down-regulated mRNAs
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