2019,35 i AR o 116595 2% ks
(7):665—670 Journal of Clinical Cardiology (China) * 665 -

ey L 45 50 g 3 g R 5 3k DR A Wi 30 2 A B e ik

THA O HRED GRaEl Er O BP4l BR' %A

(HE] BB % 8 IES I s G5 (22 R RIFE S SR RIE . 3% : I\ GEO i &
HRIF T 5 & MRS IF0 AR N mRNA S 3R 4 GSE2116 Al GSE19210, f#1 [ R 35 7 #0443 B7 22 5+ 5L
AR SR R R R, #id Metascape Xt 22 53 [H #E4T & £ 0018 STRING T H Mg F
B DK A0 2R LA R4 IR0 T Cytoscape 43 M He i G G B L DN . I 5 P V80 I 45 0F 0 8 B0 B8 R0 K R, OF i g
qRT-PCR ;i ¢ 4 36 R 7R A K R 2O BB RS . S5 3R DU b i 26753 21 50 A~ 3R ik LA 32 4~
5 A SR 25 R 3L B D RE A0 AT R HE R AR AR SN LA N RN L PISK/ Akt {7 53 #% A Toll £ 52
TR B . MR AR R4S IR N R A T R A B 10 AN SE Y 22 RE N, gRT-PCR Ay 45 SRR WIBR Lbp 4hHi4 9
A OCHEFE R YRR TE B 50 R 85 R — B, G50 A S0 N AR W5 A 4 BT 0 O R O A R I A 0 AR G
P 22 5 3 B, RS HL AT T DI RES M NS S8 90 UE L Sy 4R 5 v R A 0 8 R AR R R BA T R S B A 1 T ST A
TR

[RBIA] SR ;O S0 08 ;22 R B S B2

doi: 10. 13201/j. issn. 1001-1439. 2019. 07. 020

[FES%ES] R730.5 [XmitrEB] A

Screening, bioinformatics analysis and validation of hypertension

combined with heart failure-related genes
WANG Zhenling CHEN Jun BAI Yujia ZHAN Qiong
TENG Zhonghua TU Yan ZENG Qingchun

(State Key Laboratory of Organ Failure Research,Department of Cardiology,Nanfang Hospital,
Guangzhou,510515)
Corresponding author; ZENG Qingchun,E-mail: gingchunzeng@ smu. edu. cn

Abstract Objective: To screen out and validate the co-differentially expressed genes (co-DEGs) related to hy-
pertension combined with heart failure by bioinformatics analysis. Method: Two different gene expression profiles
related to hypertension combined with heart failure of GSE2116 and GSE19210 were downloaded from Gene Ex-
pression Omnibus (GEQO). The co-DEGs that up-regulated or down-regulated in both two gene expression profiles
were analysed using R project. Metascape was used to enrichment analysis for the co-DEGs. The key DEGs were
screen out from PPI network constructed by STRING. Hypertension combined with heart failure model rats were
conducted and qRT-PCR was used to measure the mRNA expression level of the key DEGs. Result: After intersec-
tion,50 up-regulated and 32 down-regulated co-DEGs were screened out. The co-DEGs were mainly enriched in in-
flammatory response, response to reactive oxygen species, PI3K-Akt signaling pathway and Toll-like receptor sig-
naling pathway basing on enrichment analysis. 10 key DEGs with high degrees in the protein-protein interaction
network were screened out. qRT-PCR approved that the mRNA expression level of the key DEGs in addition to
Lbp were consistent with the gene expression profiles. Conclusion: In this study,the DEGs associated with hyper-
tension and heart failure were screened by bioinformatics analysis,and their function analysis and experimental ver-
ification were carried out,which provided a new idea for the research on the development and treatment of hyper-
tension and heart failure,
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Table 1 Primer sequences

HH4 Forward(5—>3) Reversed(5—>3)
Ptgs2 CAGCCATGCAGCAAATCCTT AAGTGGTAACCGCTCAGGTG
Sppl CCAGCCAAGGACCAACTACA GCTGGCAGTGAAGGACTCAT
Timpl CGCTAGAGCAGATACCACGA AGCGTCGAATCCTTTGAGCA
Ceclb CTCCCCATATGGCTCGGACA ATCCCCAGCTGGTTAGGACT
Fnl CTGGTTACCCTTCCACACCC ACACGTTGCTTCATGGGGAT
Apoal GGCAAACAGCTGAACCTGAAT TCGCGTTTTTGTGAAGCTCG
Ncaml TCGTGTTCAGGACTTCAGCC TCTACAGGACCCTTCTCGGG
Lbp GCGCAGATCCTTCGTGAAAC GTTGGAGTCAGGCGGTAACA
Pgf TGCGAATGCAGGCCTATTCT CATCACAGGTGGGGTTCCTC
Aktl CCCTTCCTTACAGCCCTCAAG CCACACACTCCATGCTGTCAT
GAPDH AGTGCCAGCCTCGTCTCATA GATGGTGATGGGTTTCCCGT

a i GSE19210 22 FIEH K] s b s A+ GSE2116 22 7 3t
AR IE s o Rk bR 22 e B R 45 AL d: RIK T IR 2 7 5 A
FRA,
1 =REEZAEMFERE
Figure 1 Heat maps and Venn Diagrams of differential-

ly expressed genes
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Table 2 Gene Ontology annotation and KEGG pathway enrichment of differentially expressed genes
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GO: 0006954 PAE N 11 5.78X10°°

GO:0015791 =X (AR GBI 7 4.69X10°°

KEGG : rno04151 PI3K-Akt {553 1% 9 4.45%10°"

KEGG : rno04620 Toll B 57 1445 53 it 5 2.01X10°?
TR TARRE

GO:0046717 15 43 W 4 4.31X10°7

GO:0015791 % JCBEIE i 3 2.43X107°

KEGG:rno04510 T T 8 2.37X107"
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Figure 2 The network of protein-protein interactions of

differentially expressed genes
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Figure 3 The network of key differentially expressed genes
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Figure 4 Indices of blood pressure and cardiac function
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Figure 5 Ultrasound images of cardiac
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Figure 6 Expressions of 10 key differentially expressed

genes in left ventricular tissues of SHR and

WKY
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