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Effects of Homocysteine on Bcl-2 Gene Methylation of Endothelial Cell
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[ ABSTRACT ] Aim To study the effects of homocysteine (Hey) on methylation of Bel-2 in human umbilical endo-
thelial cells (HUVEC). Methods After human umbilical endothelial cells were treated with different concentrations
of Hey for 48 h, MTT was used to measure the reproduction of human umbilical endothelial cells and 1C50 concentration of
Hey, the flow cytometry assay was used to detect the rate of cell apoptosis, the expressions of Bel-2 mRNA level were ana-
lyzed by fluorescence quantitative PCR, the methylation of Bel-2 promoter region methylation level was determined by nest
touch-down PCR combined methylation specific PCR ( MSP). Results The proliferation of human umbilical endothe-
lial cells was inhibited by Hey in a dose-independent manner, the OD value decreased from 0. 99 +0. 05 to 0. 28 0. 03( P
<0.01). Compared with control group, the rate of apoptosis in human umbilical endothelial cells increased from 2. 30%
£0.60% to 16.40% +0.73% (P <0.01), the expressions of Bcl-2 mRNA were significantly depressed (P <0.01),
the Bel-2 promoter region methylation levels in experimental group were significantly reduced (P <0.05). Conclu-
sions Increasing endothelial cell apoptosis by decreasing Bel-2 promoter region methylation level and reducing expression

of Bel-2 may play an important role in the pathogenesis of Hey induced atherosclerosis.
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BEFHNRN SN MR T 55, Bel-2 8157
T REESE R, Ho R 8 7 X H AL RS T ttad A v
SRR B 9 T AE A IR ABESE, A5
MTT %5 Hey ST FE 0 %6 , 78 2 40 i AR 32647 41 e
TR B L, SR 5 M Bel-2 A mRNA 35 Bel-2
Ja B X AR K OF 85 7 T #E AT UL, #R & Bel-2
HILALTE Hey £2 P9 B2 40 M08 T 9 VR L, AT
Hey Sl Dok A Ak A AL il B2 BB i A6 a0

1 #REE

11 ##

N # ik A B 48 B (human umbilical endothelial
cell, HUVEC) #k (ATCC, % E ), Hey & 7 ( Sigma, %
&) ,RPMI1640 35 3 % (Hyclone, 3 [& ) , i 2F i 7% (b
TR EEMPAA RN ), MIT 40 48 3 75 50 48
FUHRMNRAA (TR EEDHBEARLA), 4
MR TRMNAA &(LENEENRRTRAF),
Trizol ( Invitrogen , % &) , DNA 4 B 45t X 7| & . SYBR
Green qPCR supermix, 2 Xx Gotag Green Master Mix
(Promega, % [E ), EZ DNA Methylation-GoldTM Kit
DNA ' ZE b 7 1 3t BB (ZYMO, % [# ), Bel-2 mRNA
5l 4 B W AL 45 7 4 PCR (methylation specific PCR,
MSP) 51 4 34 Ll T &M A RAE A K,

1.2 ABFERBkm RARMAE S R LI 5748

20}, DA 8 10% A 4 i 7% B RPMI1640 3 5% % T
5% CO, 33048 3 3 e R, MTT 40 g 3 7 5L B
AR5 4 T4 2 mmol/L Hey 41 .4 mmol/L Hey
21 .8 mmol/L Hey 41 .16 mmol/L Hey 41 .32 mmol/L
Hey 41, TEFI B 1A 48 h, M R K AKX ITHF
B 7 40 ) % (1C50) , bL IC50  Hey W JE 21 1E A
JE e SLg 4, AR B E[ 47 7 48 h,

1.3 MTT iENEMRAEIEEEKAE

REMNB B EK AR, UEARARES, AER
WK, % F 3L 100 wL ¥4 4T 96 FLAR, & A
Ir B 4 MK % FLR 4 T0% B, B8R B K E B Hey
BB THEM, FH%6 NI, 48 h EELAn
A50 pL 1 xMTT,37°CH# & 4 h, BRI _EF R EH
FLAmN 150 WL = B £ T A0, 42 K F 42 10 min, T B
AL 490 nm % K A& A I 4 3L K % £ (optical densi-
ty,OD) . #MH (%) = (X M4 OD & - 55 4
OD {1 )/t B 41 OD {H x 100% , AR # B B & K 2
A B & (1650) , A IC50 B Hey % &
HAER RS L i L

1.4 WA NEMEFTZE

A9 3ot % B A 5L 36 4 4B LS R T 48 h, A
K4 EDTA # 0.25% Ji# B 34 14 48 je, 3 L 2000
r/min % /& 5 min )ﬁ,?p—i%?’%}&o J A PBS % 4% 20 j
3 %, A 400 wL 1 x Annexin V %é\&%ééﬁﬁﬁ,@i
HREAH1x10°/L, mA S5 uL Annexin V-FITC
B i, TACENFAHTIEE 15 min, 2\ 10 pL
Pl 6 7 54 T 4C# L H 5 min, LB DL
A 40 o LHAT 2T, R KK A 488 nm,,
1.5 HEE PCR MUZE Bel-2 mRNA FRik

& | Trizol % 3% X 7| . ¥ 4 #2 B 40 g & RNA,
5 0Dy 0T 1.8 ~2.0 2 8, 4 A 1 mg &
RNA, # # 3 5 ¢DNA, FiJ& B %] 20 pL PCR X
K % . Nuclease-Free Water 5.2 L. _E i 5 47 (10
pmol/L) 0.4 pL(JF%] 5’ -ATG TGT GTG GAG AGC
AA-3’) VT B 47 (10 wmol/L) 0.4 pL(JF 7% 5°-
ACC TAC CCA GCC TCC GTT AT-3") .2 x GoTaq®
qPCR Master Mix 10 pL X ¢cDNA 4 pL, K54
:95°C % £ 2 min, 1 MEH;95C % 4 15 5,60°C
BOK 1 min, & M KR OK AT 40 NE I, X A
Roche Lighter Cycle 7 ot & & PCR L # 47 PCR &
Kz, DA B-actin &, K 2 - 4805k 3¢ Bel-2 mR-
NA REHHATHE B
1.6 DNA RYREUKR WRRER £ 1815

% I DNA Purification Kit i, % ¥ 4T DNA 42 8,
B F L DN E H IR L, I ODygg g LT 1.6
~1.8 Z 8, 2 BB 52 5 41 B %t B8 40 500 pg DNA,
F &8 F K AR AR K F 20 pL, im N 130 pL CT
H ALK A ,98C I F 10 min,64°CHF 2.5 h, Z Bt
JEH 10 L ¥ R 2 B DNA, - 80°C Rk & A T
MSP % € B AL KR,
1.7 MSPEMZE Bel2 EEBZHFRXBEEMKE

AT W F B A B MSP &2 R EEX
PCR, il 7 % % # Methptimer #% it Bel-2 (NM _
138764) 41 5| 4 F2 MSP 5| 4, £ X 451 4 E i
GTTT TGTT TTTA TTTA TTTA GTAG TTTT T, Ti# A4
AATC CTAT AATA TTTT CCCC TTCT C, =4k &
224 bp;Bel-2 H AL 5] 4 ki 5 GTTT TCGT TTTC
GGTT TTTT TATC, T # * CCTA TAAT ATTT TCCC
CTTC TCGA C, =4 £ 146 bp;Bel2 4 ¥ 21 5] 4
_E % & TTTT TGTT TTTG GTTT TTTT ATTG T, T if
# CCTA TAAT ATTT TCCC CTTC TCAA C, =4
145 bp, 1% TR AR L 50 wL PCR KB % :2 x
Gotag Green Master Mix 25 pl.,Nuclease-Free Water 20
pL, £ 3l 47 (10 pmol/L) 1 wL, T i Bl 47 (10
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pwmol/L) 1 pL,DNA % 3 wL, KA &4 :95C 7 %
P 10 min,1 MEZR;95°C & M 30 s, 3R K IE E 68°C—
48°C | B IR AR 1°C ,72°C 718 30 s, 438 20 M1
TR 550°C 3R K IR E T B4 3 30 MEFR, PCR = 4117
2. 5% 7 g A % R L Uk, DA Quantity One 25 141 & 4
WREAL, AR A KL/ A A R R
L (W/U) IHE F EA KT, B A% E A% DNA B3
b FE M A B DAAKCR AR AR B = X B,
1.8 SitZEHE

EHBFE U rs k-, BEAMRRBR T =
FHERIE, SAE KRR LR E T £ 5
M, BT BB B R A e A3, P <0.05 H £
HAITFEXL,

2 # R

2.1 “HAIGIERE

Bli# Hey WeBERY3E N, 25 20 OD {H & kA% (P
<0.01), HEFIER KR, 1C50 /) Hey HREEH
9. 28 mmol/L, BUHIT A 9. 00 mmol/L 1 Ky Ji5 45K
B2l Hey WREE(FR 1),

xR 1. MTT £ & HAEIBIERE S (3 £5,n=6)
Table 1. Cell proliferation ability in different groups were
treated with Hcy by MTT(x £s,n=6)

| 0D &

XTREZH 0.99 +0.05
2 mmol/L Hey £H 0.82 +0.07"
4 mmol/L Hey 41 0.74 +0.05"
8 mmol/L Hey £ 0.56 +0.05"
16 mmol/L Hey 4 0.42 +0.05"
32 mmol/L Hey 241 0.28 +0.03"

afj P<0.01, 5XFHEAL L% b A P <0.05 B P <0.01, ARk
Hey 411] HL#5

2.2 HRAT KT

S — SR KR A 300 U T A0, £ DU 5 BR S R A
TARM , ASHIF 58 85 5 — RN DU 4 R 2 Fn kAT 484,
PN B2 A 8 T 2Kl % AR ZH 9 2. 30% = 0. 60% L T
Z S K 16. 40% +0.73% (P <0.05;& 1),
2.3 Bcl-2 mRNA BIRE

5%t LA HE, 525640 Bel-2 mRNA il 63k 7K
B BIEAR (P <0.01; 18 2) .
2.4 Bel2 ERFHFXAEMKF

M/U Al %t BRZEAY 1. 96 +0. 26 T2 SC4H
9 1.20 +0. 19, 2R GG #E (P <0.05; 8 3) .
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Figure 1. Apoptosis analysis of HUVEC in each group
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Figure 2. The expression of Bcl-2 mRNA level in each
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Figure 3. Bcl-2 promoter region methylation level in HUVEC
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FWR LA AETE DNA B IFHIA & A= U 1Y
THOLT , Y€ K S5 A A o] of 35 PR g ik
SCELEPEC HN AL DNA kML R A5
T RNA TS UrAEske 3 M 1 H 324k 5 sh kil
FEREALI R RIS 5 DR 1 6 R B W2 BT
FIEEAL, DNA HI LML 245 DNA 7 FH 55 5% il (1) 1F
R AR SL RS B e, X EAZ A T 5,
i 5 R AAE 57 -CpG-3" A IR |, INITTE A, 5-
PR i s ) CpG A% AF R £ BAF/E T CpG
510 CpG B IR — i nl BT N T
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5 DNA MR X BEE 5, 53— J7 T AT 5 H 255
BMLES, SRR T4 DNA _ERYZS A0 8 5%
M35 PR ) 5 ST R Rt 33 R PRk T i o ek o
CpG 7 Rl e CpG 5 1 Y AR HR 25 A 9 4 i 5
PR L PRI SR VR 1 I 4R /K- A T CpG 5
FEAE PRI MG B S — A i IX

Hey J& B 2 R QI F2 th iy EZE (] ™= 4,
FH 2 T A IR 1 e B TR ) VE L T B S-RR T HR At
AR, I A IR RS B F TR A S-Hi 1 )
R ER , 4R T i Hey . 16 3 7 b A2 Y S-
JRAT F R R 1 2 DNA FR i Ahas 7 v %) F LA
HHey J2: 20 ikt B A5 A6 i) 20 37 XU 2R A 24 A
k1 Hey B2 sh ks B 5 10 A -5 HAR o 9 iz D s
KA S, A o e R T R L s — 3

YUALPR T ) 3 B TR R o DL B R AR
SIRRAFLAL I, — R AT AR R, RAM R
T @A T RERARR T R, RN,
EIIENTEE R T @A, B R ANEE R TR %, 1
HIRAYH #i T Caspase 3 BYIOE" . Bel-2 H:[H
CIRGEOE N E I ORERE O NES"3 TR L N7 SRS R IR LN A T
Ji 3% B BT, BELIE Caspase 9 RATE AL, I 11T e 2% BHL
1k Capase 3 Jfitk, B (b T-09 &4, AE V815 40 il
JHT-AY R | Bel-2 78 Hey 0PN K 40 o 7 7 1 1
5| sh ok R Ak ) 1o AR P R R B TEATE A,
L Bel-2 /8 FIX CpG S5 &4 T H 3k K-
e As AR — B S8R

AWFSE K I, Hey Al Bel-2 R E 811 X & A
fRH S AL, [AlBF mRNA 3k & & B, 5 R BT
AR T L ER A A B R 7R, HHey AOEL
KRR AL AE I 0] R IE 2 @ 1t T H Bel-2 JEH A
BT XA B ALK Wb Bel-2 BRIk, 51 E Sk
PR PR T SRR T AR B i 1 A B 4 A
LIRSk Y B R B IR 0

SR Hey AEBGRR D $R4L T HRE Ay F SR A 7
B RSP BT RS  HHey 223 3 4 iy s
FAb, SAHE IS L5 S AT, REAE B0 95 g s
Hey XFHERIZE H BA0 K BRI A S 2 2%, T e —
HAVFE A0 Devlin 251 P, HHey FRAY H19 FEA
R SEARACT-AE i v I R Ak, 1 2 2 K = Bl ik
HAPHERSR AT I, K3 — B 1) S TR i N T 4
FATBEAAEXT HHey KR I ShIka U0t i &30, 5
SR Bel-2 JA B FIX AR & A T 2 H 34k, (HH Bel-2 19
mRNA FEAEI RN SR RS KR E)
JikeH 20 3 L DL LA A 76 %, iX 5 Chiang

SEUOT ORIFST S RARAT . B DNA SRR KF i s
SRR A PR P AE A TR B LS5 7 s R AN Y 5
HH R A S5 R L e — AR A

ZE Lk, BATTA FL AR, Hey i F
Bel-2 FEH 7 8 7 X 1) B 3L AL K BEAIK Bel2 13
ik, T 51 P R 4N 98 T, 3 HoAT T RE & Hey {2
Sk RERE Ak & A 5 R R B B HLH 2 —
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