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Study on the DNA hydroxymethylation related difference genes in premature coronary heart

disease with blood stasis syndrome
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(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

[Abstract] Objective To explore the differential expression of DNA hydroxylmethylation related genes in premature
coronary heart disease (PCHD) with blood stasis syndrome, in order to find a new target for diagnosis and treatment of PCHD with
blood stasis syndrome. Methods The patients were from PCHD patients in The Second Affiliated Hospital of Hunan University of
Chinese Medicine. They were divided into PCHD with blood stasis syndrome group (group A) and PCHD with non-blood stasis
syndrome group (group B), with 6 patients in each group. DNA hydroxymethylated immunoprecipitation chip technique was used to
analyze the differential gene expression of related hydroxymethylation between the two groups. Cluster analysis, KEGG pathway
enrichment analysis and GO function enrichment analysis were performed. Results Compared with group B, group A had
343 differential hydroxymethylation genes with high CpG density promoter and 144 differential hydroxymethylation genes with low
CpG density promoter. Pathway enrichment analysis showed that the differential genes of hydroxymethylation in PCHD with blood

stasis syndrome were mainly related to cell cycle, myocardial energy metabolism, inflammation and endothelial injury. Go function
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enrichment analysis showed that the biological functions of PCHD with blood stasis syndrome were mostly related to

cell development and differentiation, protease activity, intracellular structure and so on. The degree of hydroxymethylation of

CDKNI1B, HDAC2, MDM2 in group A was higher than that in group B. Conclusion The expression degree of hydroxymethylation

of differential genes in PCHD with blood stasis syndrome is higher. These differential genes are mainly related to transcriptional

regulation of myocardial cell cycle, which may affect cardiomyocyte cycle arrest, apoptosis, senescence and so on, leading to the

occurrence and development of the disease, which provides a reference for the diagnosis and treatment of PCHD with blood stasis

syndrome.

(Keywords] premature coronary heart disease; blood stasis syndrome; DNA hydroxymethylation; differential gene; epige-

netics
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thromboplastin time, APTT)EEE i1 i 7B 8] (prothrom-
bin time, PT)4d %4 ; Q% Bh 5 4 . (8 2, Bk |, 5l
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x1 AH—BRABILE (n=6,x+s5)

2151 S (B, B i) AR Y TC/(mmol/L) TG/(mmol/L) LDL-C/(mmol/L) HDL~-C/(mmol/L) 1L HE/ (mmol/L)
A4 1/5 55.83+3.97 5.20+0.82 1.41+0.40 3.66+0.77 1.48+0.50 5.20+0.48
B 4 4/2 52.17+4.79 5.26+1.06 1.42+0.31 3.60+1.28 1.55+0.38 7.20+3.32
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x2 MAZRERENEREREER
i 1D i 4 B HIE P -loglO(P 1) 2R3N HY LA
2 S B B

hsa05202 Transcriptional misregulation incancer 0.139 3.361 0.085 BCLI11B//CCNT1//CDKN1B//ETV4//FLT1//HDAC2//
MDM2//MLLT3//PROM1//TA¥15//ZBTB16

hsa04213 Longevity regulating pathway 0.498 2331 0039  ADCY2/HDAC2//HSPA1B/KRAS/PRKAA1

hsa04919 Thyroid hormonesignaling pathway 0.778 1.776 0.047 ACTB//HDAC2//KRAS//MDM2//PFKP//SLC2A1

hsa00052 Galactose metabolism 0.778 1.769 0.023 B4GALT1//PFKP//PGM1

hsa05414 Dilated cardiomyopathy 0.783 1.669 0.039 ACTB//ACTC1//ADCY2//EMD//TPM3

hsa00533  Glycosaminoglycan biosynthesis 0.783 1.608 0.016 B4GALT1//CHST2

hsa04144 Endocytosis 0.783 1.539 0.070 ARAP2//CAVI/EEA1/EPN2/FAM21A//GRK7/HSPA
1B/MDM2/NEDD4
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MR, IS 52l ., AHS BAM
I, R ik 22 7O H BP 25 A S iH#E L (P<
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Sig GO terms of DE gene-CC
Apical part of cell [GO:0045177) [15 genes]
Apical plasma membrane [GO:0016324] 13 genes|
Transcription elongation factor complex [GO:0008023] |S genes|
Plasma membrane region [GO:0098590] [28 genes]
1 1 bounded organe... [GO:0043231] 1206 genes|

Intracellular part [GO:0044424]
Organelle membrane [GO:0031090]
Intracellular [GO:0005622]

Intracellular organelle [GO:0043229]

Membrane-bounded organelle [GO:0043227)

o 05 1 15 2 25 3
Enrichment Score [-log10(Pvalue)]
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Peptidase activator activity [GO:00163504]
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Peptidase activator activity involved... |[GO:0016505]
Protein binding, bridging [GO:0030674|

Protein self-association [GO:0043621]
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Oxidoreductase activity, acting on si... | GO:0016702] |3 genes|
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% 3 CDKN1B.HDAC2 MDM2 £REHEWLFE
BEPH 4 B 4 AL b SER AR K £ (bp) ~log10(P ) M {F (¥ P L {E JA I 2 A
CDKNIB 12869016 12870653 1637 3.75 0.476670061 HCP
HDAC2 114291824 114292409 585 2.61 0.154307673 HCP
MDM2 69202053 69202301 248 2.10 0.100778984 HCP

Y HCP. %5 CpG B3 T

FRUF B epfi RS TS WA 25 JE€ 00 BRI af 58 7,
BEW KA TE 4 Hh FEBE %, BRI OBk . (N &2
T3 YED BB 2 95 , A A IR B 2R, 28 Al R
FSHAARF , o it ks BEL ™, BT D i 3583k CHD % A= % Jie
MR, DNA ¥ B AR 2 0 JLAE Sk & B —
it DNA &M 77 %, £ 2B W 2 b0 a0 S ARl
M BAEARICVE AR A B B, E ALk
10/11 S5 437 (ten—eleven translocation, TET) % jit 5 H
L T ,DNA CpG & 19 5—H It fifd % BE (5-methyl
cytosine, SmC) %A LAl 5-F2 H L mERE  (5-hydrox-
ymethylcytosine, ShmC)iX — i #2#% y DNA %5 H 3
RIS, O R 22 (Al 22 B, 1 O TET S5 i 5 1
ShmC K TET2 [ 7€ 3h ik o+ 5 fk op i % 24
R AL 2 5 10045 - 18 UL 40 it 2 R i 8 1, i LS
PN B ) il e i R % i 93 N 2 U0 A DS A
TR B, 600 HE A 5 R B L R R ShC B9 &
R REZES, H ShmC Fric o7 DR & Mt 5600
B 50 LA AR X 4 08 PRI S DNA 1 ShmC
Fric X WUBESE i 5000 08 1 6 3.0 DLILES 2 1 AL
LA ™, DNA FEPRMR SRS o)+ X SR K& AR
FEAAE M 5 A A i L DR 1 238 250 ) R 4 1
SER R AR DI A Y 40 i & B R T A i ) £ B
P T 0 58 02 R/ 22 R A SRR B A
W58 L PCHD Il 8 31 &8 & 4 WF 58 %7 4, # ] DNA
o LAk G g R0 UE S B R 4 O 2% S R TR A
F3k, LAIR T H R SO BLA , 45 R o bR
487 A W Ak 22 R AL 5 PCHD I8 Uk A6 56 | 3
T EICPG B sh 7 22 R SR R H 343 4>,
Ik CpG % ) 8h T 22 S W AL L 0 H 144 4,

i % A3 A5 H PCHD I 5 3E 55 290 i i 39
O WURE AR RAIE (N B R, AR E]
JE 20 i DA 200 i TR 8RR 2 TG AR B SR I SRR A 1R
Ji T, D4 LA A AH I PN R Y — Fh AL A s R
O WUREBE JS O IE N 28 1 5 G A 2 B R AL, 320
B 2% A T RE ik R AR B A S I AR A

A5 80 JILAR LN AR 6 2R miRNA #1231 40
i rp R S A, DN TTT & 400 LA R 9 T 4 F
INE IR, /INES B 1 (caveolin) 2 5% % B g /R
FINEIER A S ah Bkl BERE (b A BFoE a5 R &
B, N A A 3 B T 20 B Y /N ES B
o R AR AS P R ok 2 5 AR A S0 LA
MR B N B A oG, KAE R RN T EE
10 S B, S AN A AR E A R AR A
Zeid B AT R BN AR R BN 5 AE T B
M BIFSE K 3, 5 0 A DG 1 33k £ 5 PR 55 90 5 R
KRBEY, AR, KF T RE TN
£ W 35 HLO7 T %08 5 A9 HDAC2 £ /3 ¥ H 2 feotk
B,TRESIZEKS SR EEA L, GO UIREE
Sy AT A PCHD I IE AW 2= ThBE L2 S Al & &
RG34 HR S TR A0 N S A OG

240 i J) J 2 1 R T 1 5 1B (eyelin depe-
ndent kinase inhibitor 1B, CDKNIB), %] 4 KIP1 .,
MEN4 .CDKN4 MENI1B P27, % 3 H 4 % 9 8 H 5
4 fe S8 1 2 E-CDK2 s 40 M il 1 % D-CDK4 & &
Wy 45 45 I BEL ok FLI0TE | DA 42 o 240 B A 3 A G 1 3
(AR RS0 JULH L] 40 1 e s W B0 20
PR , BT 3 W55 CDKNIB #2615 1T B £ i iR
I7 0 LA 0 1 DG B A 5T, WF 58 & 8L, CDKN1B
(143 i 3% Bk 20 410 o) 5 00 200 B Py 384 9, DT LI
By Jhkks A A AL B BE P, ARWFSE CDKNIB £ PCHD
I PFSIIE H 5 g 5 AR A B CDKN1B 7] #8
S ECAN A Tk R R B GLOAn R I
MATT S0 PCHD IR E 9F 72

AR AR RS 2 (histone deacetylase 2, HDAC2),
T TTAZ O N I i 2 R 5k 1 I £ Ak, e AR
B SRR A0 R R R RN R P v R A AR
FHES bR ok 18 2 1) UE 45 2 W] 322 5 DR 42 00 JULIES JE
R YAl T AR A A AR R A B AR 1 A
T TR BN kS A B A 4 SCHE R T R A I HDAC2
BN N R AL LR IR A 805 5P, Zhang
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PR 2 B, TET2 i i HDACs A5 1L-6 (176 7
A, AT 7E 2R A TR A0 B v T BR AL AR 1 S kAL, R
AR 4 RE T 1B i A2 HDAC2 &40 48 H 2 2 Bk A
SR TL-6 B SCEEME AW 50 b & BLIZ AL N & s
o HREAL KT T R 5 LA SR R 4 0 JUL 48 ] 400
W FRIEA K

MDM?2 ##3:H (murine double minute 2, MDM2),
45 ACTFS HDMX \HDM2, 1% 3 K 2 % % 52 137 )
E3 {2 % 42T, G 5% (%) 25 1 AT 38 o B e i e 0 ]
B DA 2 R A I e ohe A2 0 R B . H I
T MDM2 ¥ W 54678 PCHD 147 3E 7 1 9 fF 5%
W A A DGR T AR T AR IERE T I, Ye SFIBIF
FER I, MDM2 75 i 40 g 88 v 52 A5 B0 K SF- 4
JitL &) 300 B e AR W L % RN MR R 1 pS3
(tumor protein p53, TP53) % s i, I 55§ 3 A 1)
Ik AN F B U T % DNA B Ek
ARG AR TPS3 S - T LA i 32F A 38 B 19 1)
CR SRR W N E DA TR N
A WETE AN SRR T RE T, 2 O W S A ) 2
I 7T PR B0 I 0 R 5 MDM2 A9 3 5K 52 a0 UL
20 MR T R S A AR O I R TP & 4
fEFHE [, CDKN1B . HDAC2 ¥15 TP53 #1%,
CDKNIB # ik 5z TP53 % Ul 4 45 , Jf /v 3 TP53 #K
0 G4 M A 30 7E 2 ARy R T B BE W
HDAC2 2 TP53 3L 71, 2 5 DNA 4 f5 i
W, HOER WA S FoR R 3 42257
S PCHD M58 TIE v 52 8 72 F AR K SF- 5 9 4
O JULER i J0 400 285 DD AH G

Zi b frik ,CDKN1B . HDAC2 MDM2 WJ fig 14 %
sl [A]2 2 SE R 450 LA P A 38, 78 PCHD I % iE o
P 2 v R H B KT, T B8 S O JUTL 248 L) S BEL 3
AT % BRI AR, PR E
FBLENS T IRAR R, B, 5 226 #F — 2058 &
RT-PCR % UE A BF 52 0 16 11 22 S 6 DAL ) Bl 25
PR A ot K 52 50 2 ) 3 MU 22 1) S0 B A L
SR BB RS R M SR T B 2
ZHO N LR T LA BRI B Y
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