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[ Abstract ]Objective : To explore the influences of hydroquinone (HQ) on methylation level of WRN gene and expression of DNMTI
gene in K562 cells. Methods : The low dose HQ group, middle dose HQ group andhigh dose HQ group were treated with 15 pmol/L,
30 pmol/L,60 pmol/L hydroquinone for 72h at intervals and repeatedly,while the blank control group cells were cultured with PBS.
The survival rate of each experimental group was detected by MTT assay. The methylation level of WRN gene was detected by bisulfite
sequencing PCR(BSP). The protein expression of DNMT1 gene was detected by Western blot. The mRNA expressions of DNMTI gene
were detected by real—time fluorescence quantitative PCR. Results ; DThe results of MTT showed that the cell viability decreased with
the increasing of HQ concentration (P=0.000). 2 Compared with the that of control group,the difference of the methylation rates of
low dose HQ group,middle dose HQ group,high dose HQ group,was statistically significant(x’=7.50,P=0.048). (3Compared with that
of the control group,the relative expression of mRNA and protein of DNMT1 of each HQ group decreased(P=0.000). Conclusion . HQ
can increase the methylation level of WRN gene and down—regulated the expression of DNMT1 gene in K562 cells.
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Werner 3£ (Werner syndrome gene, WRN) & A
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1.1 25K

K562 kR (5 EERL 2 4 TR S T4 szt s
{5Fh) , EZ DNA Methylation —Gold Kit(3%[E ZYMO RESEARCH
Z3E]) , HQ(FEH Sigma 22 H] ), PRM1640 15 5% (HYCLONE
o wl) B AR I (JE R T A ), Platinum—DNA ~Poly—
merase .1 kb Plus DNA Ladder (%% Invitrogen NF]),DNMTI
FRPT A TSR  Anti-mouse 1gG(Abcam A ] ) , RNAisoTM
Plus PrimeScript™ RT Master Mix ,Premix Ex Taq(Probe qPCR) |
DHS5o JBAZ AL (KI%E Takara AF]) .
1.2 W3EH A g ATy ik

B K562 4N, F RPMI1640 $5573E £ 37 °C 5%CO0, .
0% E R FRA0 H R 7%, i 1~2 d B LR Fran it K
FXEING 2 x 105 A/mL HeFh  ARPEHTIIDITE S, A4 HQ
VSR (PBS e ] ) e i 15 B IGR 4 (15 pumol/L) | 1 5% £ (30
pmol/L) . =5 F 4 (60 wmol/LYHQ 41 , Y45 24 h J5 1] PBS ¥k
200, AR FR LGRS 55% 24 h 5, R H HQ HEAT AR R 4b
FROL LA 3 RIS HQ EA M FRYLHE 72 h, 25 6 R4
A PBS(RI O pumol/L HQ) , WAcHE A B /5 491 i FH FAG: 0,
1.3 Wb FAaem

HORP BN A= K B4 L) 2 x 105 A~/mL 925 BE 350 T 6

b, B8 IR DT EE 72 h s, ) PBS Bk 2 IR ILAGHT
fE R IR LT BT AT 96 FLAR (100 wl/AHfL ), [FIBHInA 5
oL MTT % 10 L, 1537 4 h J5 A MTT =BOAR 100 pl,
ARSERESE 12h 5, TR (490 nm KO KW G RE |l iE
HALBOGEE (absorbance , A)YH, 25 FHLIAE . B MKEELE 6
AEFL,EE 3, AT R (%) =(A spmp! A ymampm) X
100%,
1.4 WRN KRB FERAK SAm]
1.4.1 20 DNA $2IC VAR AR Eh AL B 218 DNA $2I
A ] TR A L DNA S5, JH 840 43 66 BE I 2
DNA AY4[EEFIHE R B 0.5 wg DNA FE 5 (Ao maso mn FEIEAE
1.7~2.0) #4745 IR $h 48 1 , 4% I MethylCode™ Bisulfite
Conversion Kit Ui H XK 2 DNA M1 7ACEE
1.42  WRN FERH ALK DI ARER SR &1 DNA
SRR, 2R EE AR R I i AT A, R B3 Invitro—
gen A A1 KA A 2 % BSP #38 PCR 51117 CpG %
o E—5s A, LA 5 -GTAGYGYGGGGTTTT-
AGT-3", Fiifl 5 —~CCCTCCCCTCCTAACRAATA -3’ (§" 14
R B 423 bp) BB Z5T 1T, LR 5" -AGTTATTGTYG-
GTYGGTTGG-3", Fiif A 5°~ACCCCTACCCRACTACTCC-3’
(38 F B 309 bp), 25 wl LI AA& R 10 x Buffer 2.5 pl.,
MgCl,(50 mmol/1.)0.8 L dNTP(10 mmol/L.)0.5 L 10 pwmol/L
FRUEB 45 1w FHE R ER B DNA 2 L DNA R4
0.2 pL,5 x GC buffer 5 wL, PCR M 451 - 45 —% .95 T
5PE 3 min;95 °C 30 5,55 °C 40 5,72 C 40 s, 3t 25 PMEH,
HJ 72 CHEMH 10 min; 55 —%8 .95 CHAEE 3 min;95 °C 30 s,
55 °C 405,72 °C 40 s, 3% 40 MEA, /57 72 CLEM 10 min,
FH1LS%3 R MEE S PCR P4 UK Ja , PRI I iR ik
frialalifl , 4G4k AT TA WREERR Y, R E N HE
Ptk TA TEREZEHE AR R . pMD18-T Vectorl wL PCR [A11
P 4 WL Solution 15 pL, IBAIEHCETE 14 CIEHEL R, R
JE AR AZ A AN B T — o R TR AR R T A
FHERPUE LB A, 25 37 CRIER FRER, HElK
WS . 2 NS TP Bk 10 A B EEFT T 2 mL
LB 153 ddr 37 CHi 3k, B n ik il Invitrogen 2\ A
AT, AT, OfRFA KA I CG v,
O L3 kAL CC 7,
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FQ-PCR [ 1% , #i4l DNMT1 (NM_001379.1) FE P F 51, i K
4 Takara A RIATHIBITA L, WA 1, 20 pL bR R,
10 x PCR buffer 2 pL #4li/K 14.4 pL Tagman &% probe(10
pmol/1)0.3 pL dNTPs(10mmol/1.)0.5 wL MgCl,(50 mmol/L)
1 pL EFHEI9 (10 wmol/L) 4% 0.3 wL . Taq fiff (5 U/unL)0.2
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wL AR 1.0 wl, B 3 4~ 1L, a5 6 IR Rnase—free—
ddH,0 EAR cDNA, PCR B 55444 .95 °C,2 min; 95 C,
10 5,60 °C,30 5,72.0 °C, 15 s, 3L 40 MG, #2018 10 £ Hefl
1 cDNA HEFTA5 LUR RS, 48 BOPRIfE S 5 1517 QPCR., HHCFX
Manager % (Version 1.5) H 3/: ibr i th £k , 245 4 0 5
I SEBRY B3R (E) MAHE R B (x) , LA B-actin fENSEER
R 25 L PR SE B SRR AR Pfaffl Method 23X H 2y
T SRR T 441 mRNA (357K,

&1 FQ-PCR 31455 4Rt B S R = KN

Tab.1 The sequence and products length of primer and probe

with FQ-PCR
HH . K
JFH1(5°-3")
A7) JZ (bp)
DN-F  GGAAGAAGAAAGAGATGAAA
DNMTI DN-R CCTTCAGTTTCTGTTTGG 80
DN-P  (FAM)TCCGAAGTCAAACCAAA-
GAACCAAC(BHOQI)
B-F  GACTTAGTTGCGTTACACCCTTTC
B-actin  B-R  GCTGTCACCTTCACCGTTCC 159
B-P  (FAM)TGACAAAACCTAACTTGC-
GCAGAAAACA(BHQ1)
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P4 AN ] e 2 SR ] B e T 1 K562 ML B9800 A A
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TR 1 59 E Ik 3 E4 (2 h) , DNMT1 BB A BR sa b ik
(R BELL A 1:2 000)4 Cib i, SEHT B =0 (FBELL 1:25 000)
FRPEE 1 h, BRI &6 (ECL) S, i Tmage J
AN X 6 B2 I, H B-actin fER NS 31T
539 DNMT1 25 H AR Rk 1
1.7 %itFodr

AR A SPSS 23.0 GEit kR EAT AT . ANIEAETE R |
DNMT1 K mRNA M8 1 3RB 8 S5 HE RORER A4 +
BRIEZE (o 2 5) MR, 2L LU R BRI 28 5 220007, Z E L
R HSD—q K, I SEARRR B S5 M ROEORER I R 7 G
56 K6 K @=0.05,
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0.00) % L3 , A A AT SRRl HQ Yesg vl B i FEAIG
BAROHT (PRI R T 225007 ) S W AL R) b, 22 3898 it
2 SL(P<0.05), W32,
22 WRN ARE ALK

DU AR R R 1 4G K562 2 WRIN 2 [K H Rk
AOF-(F 1), HQ 445 72 h fIK = 7l HQ 41 L b5
B4 0.00% .2.17% .2.61% , 5525 (6 BRZH 1) T 640 2 0.87%
HeEs, 23 G L (x*=7.500, P=0.048) ,
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Blank control
Low—dose HQ ¢
Med-dose HQ(") (1)

High—dose HQ

D0.00% ) 10.00% (%20.00% (% 30.00%
B. CG iz 5 -2 HI AL K

& 1O 5T TR CG £
- nd = representing respectively methylated and unmethylated of CG site
a: SXHIRAL LA, P < 0.05

1 HQ %5 72 h J5 K562 4 WRN EE R ELKE
Fig.1 The methylation status of WRN in the K562 cells of
exposured with HQ on 72 hour

&2 HQAEI K562 LAATFEEAIFM, mRNA & DNMT1 ZBHRIE (n=6)
Tab.2 Cellular activity . DNMT1 mRNA expression.DNMT1 protein expressionin the K562 cells exposured with HQ ( n=6 )

b 25 PR HOM R _ Pl Pl
1% el i

K562 A7 1% (% ) 100.00 = 0.00 62.28 +6.19" 40.44 +2.95" 23.28 +2.96% 470.335 0.000

DNMTI mRNA #ik 1.00 + 0.00 0.53 +0.05" 0.43 £ 0.05" 0.21 £0.01% 522.212 0.000

DNMT1 2 FIAHXS Fib i 1.00 + 0.00 0.83 = 0.09* 0.57 +0.03* 0.40 + 0.05* 148.387 0.000

T R BT B R 2y 225304 2 H U HSD-q K35, a b e 23 5 RIS FIXT BRZE AIGR) 2 L rhof) 2 e, P < 0.05
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2.3 DNMTI 3B mRNA # &k

DNMT1 J% B-actin [ qPCR JZ N7 AP 34 il £k 52608 S
(K 2. K 3), triEfhg R, Y48 72 h J5 ,DNMT1 X B-
actin B Y BARCR MK 78.39% K 85.55%, A% &
HQ 21 DNMTI 3£ mRNA AH%F #3874 (0.53 £ 0.05) |
(0.43 £0.05) F1(0.21 +0.01), 555 H X} 4 (1.00 +0.00) He
B RS EE TR AR (LR E T 225007) LI
M LR, =5 A ST L (P<0.05), L3R 2,
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Fig.2 The amplified curve and standard curve of DNMT1 gene
in FQ-PCR(72 h)
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2.4 DNMTI1 & &8k ik

DNMT1 25 FARX i i, 25 FO6 4T R (1.00 £0.00) ,
I 7l HQ 4R A 4 (0.83 £ 0.09) L (0.57 +
0.03)H1(0.40 £ 0.05) , MR (PR R 722500 XA
] b g, 22 S Gt L (P<0.05) (% 2 K1 4).,

VR (umol/L) 0 15 30 60
R TR ONVT] i, S . |5 |D
YL#E 72 h LaminB 66 kD

Bl 4 HQ AIE K562 s DNMT1 EAKRiE
Fig.4 DNMT1 protein expression in the cells exposured with HQ

3 3t i

HQ Y3 K562 4Hfi)E , i 7T6 bl E HQ Y
BEUR BEHE I A, X 5 VD 2 AU B 9T 45 R AH —
2, W] HQ WG 48 L i 38 5 R o34k, DR 1 4
WFFE 45 F LW, HQ YeiE K562 4, 7= Az W B
FEPEMER, AT 2040 DNA #1452, fE M EER
DNA i1 5, WRN K938 1o [7) 4 3k [
P A S 5 XUEE DNA Wi 2L E 219, SR 1 HQ
L WRN LR 5K 32 402 A58 1k 3 Wit A% ek A8 5 =X
SEPR 3E S AR T

FEULE AL |l it 2 8 (B DNA 3k
A AR R s A5 4 J R Rk e FE AR R F
FRECNTTZ . ARG HQ XF K562 4 WRN %
A AP A — s 5, i HQ 2H T R 4E
BOHIR 2.17% 2.61% , W] HQ 2352 WRN £
AT, ARSI, W RN JEPH 4 28 2411
AIRES WRN SEPR Ak 1 2517 5 | 9 2 X358 A5 T
A G, SR EE BT R, WRN B
FETE 24> CpG &, HJF 3+ JH B A7 e K&/ CG
A ARHFFTERXF WRN P —AMK R 309 bp
(1) CpG 551X, 2k H BSP LKz CpG & i H 364k
H TR GG R, FH Ak 3 BT FEAE — 2 1R S PR A
BT PR HQ YedExt WRN R AY S B 3L e
BERRZm , WA RS WRN SER A CG
BRI,

DNMT1 A] LAE DNA B4 i FE 2 e 4
JFUA R AR B, 4E 3R DNA HI3EARe ) ARBFse4s
WK HQ 7] T K562 4l i) DNMTI 3K 3
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ik, B AR 45 L R HQ JYsE TK6 4
M5 DNMT1 A 3 3k 62 B AIG, H 52 550 6 4 i 1%
Zhang S5 SR A DNA H LA R £ F5E HQ &i
P TK6 40 f5 112 PR H 34k, 25 1 /R i 1A
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HEMT AT BB 80 GATA-1 19 mRNA ik T, 54t
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M DNMT1 B 238 FEAG , SR i HLA 7 45 S R i 4
T, SR SR B Eﬁ%ﬂmkﬂﬁ , P28 R DN-

MT17E 2S5 H AL e de A 5 B (PR
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#,
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