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Characteristics of transcription factors KLF2 and KLF4 regulating gene expression

related to vascular homeostasis in human endothelial cells
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[ ABSTRACT] Aim  Kriippel-like factor (KLF) 2 and 4 are two core transcription factors closely related to vascular
homeostasis, with multiple protective effects such as anti-inflammatory, anti-calcification and anti-thrombotic. ~ The aim of
this study is to elucidate and validate the vascular homeostasis related gene profile co-regulated by KLF2 and KLF4 in endo-
thelial cells. Methods Human umbilical vein endothelial cells (HUVEC) were treated with adenovirus ( Ad-KLF2 or
Ad-KLF4) and control virus (Ad-NC) for 24 h, RNA was extracted from the cells and analyzed by transcriptomic sequen-
cing. The sequencing results of overexpressed KLF2 and KLF4 were superimposed with the sequencing results of reported
KLF2/KLF4 double-gene knockout mice. The selected differential expression genes were verified by real-time
fluorescence quantitative PCR in HUVEC treated with Ad-KLF2 or Ad-KLF4, and in HUVEC treated with atorvastatin or
resveratrol. Results  Transcriptomic superposition revealed 256 differential expression genes were up-regulated by
KLF2 and KLF4, and KEGG analysis showed that differential expression genes were enriched in hypertrophic cardiomyopa-
thy, arrhythmogenic right ventricular cardiomyopathy, dilated cardiomyopathy, ECM-receptor interaction and focal
adhesion ; there were 145 differential expression genes down-regulated by KLF2 and KLF4, and KEGG analysis showed that

differential expression genes were enriched in microRNA of cancer, mineral absorption, glycosaminoglycan biosynthesis-
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chondroitin sulfate/dermatan sulfate, p53 signaling pathway and biosynthesis of amino acids.

Conclusion FGFR3, SEMA4B, SEMA6A, PTX3, FABP4 and FABPS

regulated by KLF2 and KLF4 were obtained.

Finally, six novel genes

may be novel genes that regulate vascular homeostasis in endothelial cells by the transcription factors KLF2 and KLF4.
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Figure 1. Data set validation and DEG identification
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R 1. Ad-KLF2 A FiEFTASREENERTIR
Table 1. List of most significantly upregulated and downregulated genes in Ad-KLF2 group

R ilA B R 4 FEH q log, (FC)

Hyaluronan and proteoglycan link protein 2 HAPLN2 i 2.83E-35 13.04803436
LY6/PLAUR domain containing 2 LYPD2 L 1.92E-22 12. 95960956
Wnt family member 1 WNT1 i 1.66E-25 12. 55564486
Thyrotropin releasing hormone TRH i 5.94E-44 12.55564486
Kallikrein related peptidase 10 KLK10 L 9.64E-48 12. 46817498
EF-hand domain containing 2 EFHC2 T 3.44E-03 -5.595589216
Transmembrane protein 82 TMEMS2 T 2.54E-02 —4.474433795
Macrophage scavenger receptor 1 MSR1 T 3.49E-02 -4.34971629
Lymphotoxin beta LTB T 4.58E-02 -4.224042663
C-type lectin domain family 4 member M CLEC4M T 4.91E-03 -4.050461216

%2. Ad-KLF4 A AN TEASEENERTIR
Table 2. List of most significantly upregulated and downregulated genes in Ad-KLF4 group

BEIH ik F AR YEH q log, (FC)

LY6/PLAUR domain containing 2 LYPD2 i 5.58E-20 12.71944994
CD52 molecule CD52 i 2.63E-19 12.22964712
Keratin 13 KRT13 T 7.26E-24 11.90338627
Transmembrane 4 L six family member 19 TM4SF19 S| 9.93E-17 11.81059430
Thyrotropin releasing hormone TRH AW 5.63E-33 11.35912149
Cysteinyl leukotriene receptor 2 CYSLTR2 T 8.05E-05 —-2.493568503
Ankyrin repeat and SOCS box containing 11 ASB11 T 3.54E-02 —-2.381291445
RNF103-CHMP3 readthrough RNF103-CHMP3 T 3.14E-06 -2.273712697
Solute carrier family 34 member 3 SLC34A3 T 7.53E-03 -2.103558187
Endothelial cell specific molecule 1 ESM1 T 3.59E-28 —-1.932270393
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Focal adhesion- ° Focal adhesion |~ ES—— 20(3¢-06)
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Cushing syndrome/- . Bo-04 Cushing | —22(9.7¢-05)
Calcium signaling pathway - () 6e-04 Calcium signaling pathway [~ Se——31(0.00012)
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Axon guidancef ) Axon guidance 16(2.6e-05)
Basal cell carcinomaf- . Basal cell carcinoma - s 7(0.0013)
MicroRNAs in cancer- @ i in cancer| 12(0.002)
Rap1 signaling pathway}- @ Rap1 signaling pathway |- eesss— 14(0.0022)
Cysteine and methionine metabolismf- . Cysteine and methionine metabolism |- mssm 6(0.0023)
Breast cancerf- Breast cancer |- mmmmmmm—m 11(0.0024)
ABC transporters|- . ABC transporters | mmssm 5(0.0064)
an i i . Gene number an i i (0.
Arginine and proline metabolism|- . .5 Arginine and proline metabolism |- s 5(0.011)
Wnt signaling pathwayl- @ 10 Wt signaling pathway |- s 10(0.011)
Pathways in cancerl- @ ® 15 Pathways in cancer| 23(0.015)
Signaling pathways regulation plusipotecy of stem cellsl @ @20 Ssignaling pathways regulation plusipotecy of stem cells |- pmmm 9(0.016)
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Biosynthesis of amino acidsf~ . 0.04 Biosynthesis of amino acids - s 6(0.016)
PPAR signaling pathwayf- . 0.03 PPAR signaling pathway - s 6(0.017)
Yersinia infectionf~ . 0.02 Yersinia infection |- s 8(0.018)
Bladder cancerf~ . 0.01 Bladder cancer|- mm=4(0.023)
Renin-angiotensin system~ . Renin-angiotensin system - s 3(0.023)
Glycine,serine and threonine metabolism|~ . Glycine,serine and threonine metabolism |- msm 4(0.025)
Synthesis and degradation of ketone bodiesf- . Synthesis and degradation of ketone bodies|- = 2(0.026)
l Ad-KLF2 Ad-KLF4 l Apoptosis- @ Apoptosis |- s 8(0.031)
B, i - i = 3(0.035)
Hippo signaling pathway-multiple species|- . Hippo signaling pathway-multiple species |- ms 3(0.038)
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Hedgehog signaling pathwayf-, < x Hedgehog signaling pathway |- s 4(0.042) N N
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F
Top 25 of GO enrichment = BP
G0:0005737 cell periphery @ 500 | =a‘é
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G0:0005622 intracellular - @ -
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GO0:0099617 matrix side of mitochondrial inner membrane - . g, 3001
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(G0:0005758 mitochondrial intermembrane space |-+ H ig s
G0O:0044429 mitochondrial part[- @
G0:0005886 plasma membrane |- ® Pvalue 100 |
GO:0061702 inflammasome complex |- . 0.020
'GO:0032133 chromosome passenger complex [~ . 0.015 I I
G0:0009986 cell surface [ ® 0010 S E5F —
(G0:0046658 anchored component of plasma membrane |- 0.005 A @i;\f’# £
G0:0031970 organelle envelope lumen |-« { o
G0:0031045 dense core granule - . &
GO:0005829 cytosol [~ @
GO:0014731 spectrin-associated cytoskeleton |~ .
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GO:0008091 spectrin |~ .
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Figure 2. DEG co-regulated by KLF2 and KLF4
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