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FEZ ERY G  [5 A0 A OG 22 S P B AR R TR 4 97 8 S 3, 0020 FR 3R O 160 240 0 i A R B A i B st A 27
NS . Ak AR A B LI 7 (Reduced representation bisulfite sequencing, RRBS) X %% 4 JH- 41 fifd J& & [ HBV X
(HBX) A B2 A 1) B 158 40 . (HBX-LE6 ) 5 T U B9 B3 200 (L6 ) 4T F AR 1y, 445 2 571k Y Ak XA ( Differen-
tially methylated region, DMR) 5 1 ¢ 25 52 ¢ B FLfb L A (Differentially methylated gene, DMG ) , 3 i< S A 5 0 58 A B B8 S5 7
(Real-time qPCR) .2 [T EP 3875 (Western Blot) ! SEAb 45 5 11 58 45 il S B (methylation specific polymerase chain reaction,

MSP)FEA TGN , Bk BEAE X DMG Zk iR iR . SR

FEFHEADE DMR 1 4344, Hog B 3k DMR 6234~ (4 T sh

F1284) K FAL DMR 8114~( FIa 8112164 ) ,DMG 31 9874, $kidk ) shFH 778 25 H AL DMR A9 AH & 38 R Uiz 2
TSRS A 18 JEA (USP18) A 2243 24 I G AL 8 FH AR L 6 (MAP3K6) \SWI/SNF Y 5 8 ¥ 57 5 W) (SMARCB1) .
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B KA T Z AR (EGFR) R il X1 (CYLD) (A3 46 FH 39 (RNF39) & 16 (4SS I BTB £5H I8 25 11 (ZBTB16) | [R] 5 5 AU
45 D8 (HOXDY) #4784 . USP18 .SMRCB1.CYLD .ZBTB16 7E LE6 1 HBX-LE6 H7 i mRNA A X 2235543001 A [ (4.50+
0.43),(2.09+0.18) 1.[ (7.34+0.11), (2.57+0.29) ] .[ (7.30£0.27) , (3.44+0.13) ] .[ (7.01£0.06) , (1.29+0.32) ], 5 LE6 A [t , HeAE
HBX-LE6 2635 B E T8 (P<0.05), 5 LE6#H I, SMARCB1 7E HBX-LE6 B 25 113235 B B F R [ (6.26+0.25) 1t (1.53+
0.34),P<0.05], USP18.ZBTB1.CYLD (& k7 =4l 8] 22 7 I8 H2538 L (P>0.05) . 5-Aza-CdR X} HBX-LE6 4ii it T3
J5 . MSPIIESZ SMARCB1 75 HBX-LEG 14 25 H 24K 9 5- Aza-CdR 371, e mRNA 58 (A #2356k B E FH(P<0.05), &
& DNA HIEALS: 5 01 B 40 BT i A0 i 3 WLast (& 2 R HILTT , DNA v B A6 T R D[R] 20 B rh 88 35 R SMARCBL T eSS 5
TR AR AR T 2 — LT A A .

REEIA :DNA WAL BPIAZNAE; O, ATANAE; JEPEGRIEE IR, ZRERIEEARE; MWRMREARE; %
RREAERINT; BN ZRMEHREXE(DMR) ;225 LR (DMG)

Bioinformatics-based screening and verification of differentially

methylated genes in malignant transformation of oval cells in vitro
WANG Xin', YAN Liangliang”, AN Ran®, CHENG Ya*, WANG Hengyi*
Author Affiliation :*Department of Emergency Surgery,"Department of Rheumatology and Immunology,
The First Affiliated Hospital of Anhui Medical University , Hefei ,Anhui 230032, China

Abstract: Objective To explore the epigenetic regulation mechanisms in malignant transformation of oval cells byscreening and-
verifyingdifferentially methylated genes (DMGs) related to malignant transformation of oval cells. Methods Reduced representa-
tion bisulfite sequencing (RRBS) was applied to detect methylation sequencing on the malignant transformation of hepatocellular
carcinoma gene HBV X (HBX)-LE6 oval cells and normal rat liver LE6 oval cells.Different methylated regions (DMR) and related
Differentially methylated genes (DMG) were obtained.The regulatory effect of methylation on DMG expression was detected and
identified by the real-time qPCR, Western Blot andmethylation specific polymerase chain reaction (MSP).Results A total of 1 434
DMR were identified in methylation level in tumor compared with non-tumor tissues , of which 623 were hypermethylated DMRs (at
128 promoters) , 811 were hypomethylated DMRs (at 216 promoters) ,and 1 987 were DMGs.The genes related to hypermethylated
DMR were found and verified in all selected promoters, such as ubiquitin-specific protease 18 gene (USP18) , mitogen-activated
protein kinase kinase kinase 6 (MAP3K6),SWI/SNF chromatin remodeling complex (SMARCB1), epidermal growth Factor recep-
tor (EGFR) , tumor suppressor (CYLD) , ring finger protein 39 (RNF39) , 16 - containing zinc finger and BTB domain protein
(ZBTB16) ,and homeobox gene D8 (HOXDS8).Real-time quantitative PCR indicated mRNA levels in USP18,SMRCB1,CYLD and
7ZBTB16 were remarkably decreased in HBX-LEG6 oval cells compared with controls in LE6 oval cells (P <0.05).The mRNA ex-
pression of USP18,SMRCB1,CYLD and ZBTB16 in LE6 and HBX-LE6 were (4.50+0.43) vs. (2.09+0.18),(7.34+0.11) vs. (2.57+
0.29),(7.30+0.27) vs. (3.44+0.13),(7.01+0.06) vs. (1.29+0.32) ,respectively. Western Blot indicated that SMARCBI1 protein ex-
pression was decreased in HBX-LE6 oval cells (P <0.05).SMARCBI protein expression in LE6 and HBX-LE6 were [ (6.26+0.25)
vs. (1.53+0.34) , P<0.05].USP18, CYLDand ZBTB16 protein levels were not statistically different among the three groups (P>
0.05). After 5-aza-2’ -deoxycytidine (5-Aza-CdR) intervention on HBX-LE6 cells, MSP confirmed that the hypermethylation of
SMARCBI in HBX-LE6 was inhibited by 5-Aza-CdR,and its mRNA and protein expression levels were significantly up-regulated
(P <0.05). Conclusions

mechanism of oval cells. DNA hypermethylation down-regulates the tumor suppressor gene SMARCB1 in oval cells may be involved

These results demonstrate the significance of aberrant DNA methylation in the epigenetic regulation

in the process of tumorigenesis,and the mechanism needs to be further studied.
Oval cells;

Tumor suppressor proteins;

Key words:DNA methylation; Carcinoma, hepatocellular;  Gene expression regulation, neoplastic;

DMR; DMG

Ubiquitin-spe-

cific proteases; Receptor, epidermal growth factor; Oncogenes;

-4 Bfg 953 (hepatocellular carcinoma, HCC) J& 3%
i DL LR R s 1) IR 2 — , o TR
BT R 2 60 o e B & LT AS -+ 43
. BRI AN (oval cell)J&—25E A T IEAE 9 4% ]
IR b B A, TR SE R B B PO A
N AR IR . A S P AR 40

WL, A W T A M R R . ZEBURIRREAT,
1 [53] 200 i e S A A, R R A 25 A SRR, P g, 4k
MR B 50 B A R I 4R, B9 [ 241 A
AENEEAL R IR AR RS AE
AR HTF 4 A g X HBV X (HBX) % e K B
JH- B [ 4 L (LE6 40 i 52 ) J5 & B0 % 4% HBX B! [
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Y (HBX-LE6) &A= TG PESE AL FESh Al vh |
HBX-LE6 21 i e T P9 I i [ 55 98 200 A R AT 96 440 it
A R PRRE 7 (H B0 R 2075 5 O [ 40 i
PR A SR8 A~ BT o0 A B T R 4 2 WL it
e 350 I, 350 PR 2104 2 e R o5 20 A4 i 1 2 U 3
2 T 5 | 3 PR 2 R 440 it 3 AR g el A
5| 2 J R L DR 3% Ak R g 40 ) B R KT e
I nY %42 . DNA F AL (DNA methylation ) 52
H AT 78 i) 12 RIS G . R JR A
S S 96 240 L 35 DXL A 1 N AR A 0 300 B TR O
ko A9 3 PRI e R SE Ak ] LA B e ) ek ok
FERUTER, 5140 S AR, R 2R BRI & A
ARWFFETF 20174 1 A 5 20184F 5 A 1 e A
Ak H 3 AL I F (Reduced representation bisulfite se-
quencing, RRBS) X} i Az W P Ak 1) B9 152 248 ifd HBX -
LE6 5 1E % LE6 241 il 47 B 3R I , 35645 22 = 1
5Lk [X 35, ( Differentially methylated region, DMR) ,
A 2 5 R AR AT A 6 25 54k Y A3 X (Differen-
tially methylated gene, DMG) , H-#E1 75 0E , #£% DNA
A0S 5 00 54 290 S M LR ) A 22 B
1 #Rl5H®
1.1 & ORRANAENG T5% ERRERR 2 (Ch BT,
I JE WM ) , TRIzol i 5 £ 1 F 32 [ Invitrogen 2
F],SYBR Green Fl HiScript 11Q RT SuperMix I T
SUHMERR A AR BRA T, qPCR 5 1A% R 75 th
LAY TR A FA B, 2 s BT — %t
PRI T F A R AR A A /] SRR & D
FH LA A5 5-Aza-CdR )T Zymo Research A H]
1.2 FHik
121 %20 HBX+LE64H . §a5E %1k HBX (1) %
FEAR R IR B AN s LE6 41« 1E % K R B 40 LEG6; 5-
Aza-CAR+HBX-LE6 2 : B 52 BE P il A 5-Aza-CdR Ab
P72 h 5 1Y HBX-LEG6 B [5 210 .
122 Fd 2 ¥WAAN P i@ id Hlumina HiSeqT-
MPE125/PE150 % 4t 345 5 1f B4R, 808 Sk &
CASAVA 5L 751 (Base Calling) 73 M5 £k R I Fy 32
B% (Sequenced Reads) , i FH BiSeq &k {2F (1.6 i ) 1551
DMR. i Fif MethylKit {4 (1.0.0 bz ) 3155 22 {5 Y ik
L) PAEL, DMRARHEBI(E A P <0.05, {4822 57
KT 10%. Xt DMR ZE47 X8k FE R, IRAS 22 55
P F AR AR SEBE R B2 DMR 7555 PR Sh BE DA 2 7 o
1.2.3  SaFE 2 R A B4k B (Real-time PCR) 4
M (DR Z SybrGreen Mixture 12.5 pL, H4p
DNA (¢DNA) A 2.5 pL, IE 18 547 (10 pmol/L) 0.5
wL, S5 49 (10 pmol/L)0.5 wL, XZEM/K (ddH20)

9 wL, BARFR 25 wLo (2) R 254 : 95 CHUAE M 2
min, 95 CAEME25 s, 1B K HF[E] 25 ¢,72 CHEH145 s, 3L
ASAMIEFR, Real-time qPCR 31H1FF L& 1,

1.2.4 &G Rt ik (Western Blot) #&m Ll B-lL
8 A (B-actin)/E R NS XF IR, 41 B FH 2410 A 224
bR FEVKIE TR A1 . H BCAEE I E =, KRG
WG A BT R G TR B AT ARG G B AR
H B 2517 1 K BEAE 5 N 2 B B-actin I K EHZ L
fEATE R ITHT -

R U E R R A WEE Y (Real-time (PCR)
IR 5

" K Rk
SEHARR D19 bp R

USP18 iEl]  CCTGAGGCAAATCTGTCAGTC 21 60.4
JZIi CGAACACCTGAATCAAGGAGTTA 23 60

FH1(5->3")

MAP3K6 il GATGCCTTCTACAACGCGGAT 21 62.5
an| CACGCACACCAAGGTGGTA 19 62.2

SMARCB1 1F[i]  GCGAGTTCTACATGATCGGCT 21 62
J 6] CACAGTGGCTAGTCGCCTC 19 62.1

EGFR iE GCCTTCCCAGTTCAGTTCCG 20 628

J05 GTGATCTGGTTGCTAGACAGC 21 60.4
HOXD8  1Ef  CTTCGTGAACCCGCTGTACTC 21 62.7
JZ  GACAGTCGTAGTAAGTGGGATTG 23 60.1
CYLD iE TCAGGCTTATGGAGCCAAGAA 21 60.9
07 ACTTCCCTTCGGTACTTTAAGGA 23 60.4
RNF39 1EM  AGATTTGACGAGACTGAGACTCT 23 60.2
Rl CTCCCGCATTAACTTTTGCCG 21 622
ZBTB16  1E[  GAGATCCTCTTCCACCGCAAT 21 61.6
| CCGCATACAGCAGGTCATC 19 60.3

1 : USP18 iz HAF R 26 111G 18 LA, MAP3K6 A A7 22 43 44
JET AL PR TG4 6, SMARCBI1 Jy SWI/SNF 4 ()5 i 3 42 45
Y, EGFR b3 J A K IH F 32 4k, HOXDS iy [A] 5 57 751 & %6 (4 D8,
CYLD Sz 3 i 97, RNF39 S 348 2R 14 39, ZBTB16 Ry 7 16 I%F
FE A BTB 4514188
1.2.5  FAALHr 7R 844 RS (methylation spe-
(D519
F 1)« F AL S PE 51 4 M-forward 57 -GTTCGTC-
GTCGT TTTTTAGGC-3" , Fll M-reverse5’ -AAAAAC-
CAACG ACCCCCGCG-3" , AEH LR 5191k U-
forward, U -forward5’ - AGT TTGTTGTTGTTTTTTAG-
GTGG -3’ , 1 U -reverse 5’ - AAAAAACCAACAA
CCCCCACA-3" , ¥ 34 Fr Bt ¥4 108 bp, (2) K I 1A
% : 10X PCR Buffer 2 L, dNTP mix (2.5 mmol/L
dNTP) 1.6 wL, IE[5[# (10 wmol/L)0.4 L, K[ 5]
Y1(10 pmol/L) 0.4 pL, &1 J5 1 DNA 2 wL,DNA %
BEEO0.1 pL, EBE 1K 13.5 pL, BMIAFR 20 L. (3)
A 195 CHIARTE S min, 94 CZAEYE 30 s, AL 4
SEPESY) 58 CiB k30 s, AE B R A4 S 51 9
54 °C 30 s, 98 )5 72 C $EAH 30 s, 2L 35 ME , B )m

cific polymerase chain reaction, MSP) 44|
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72 “CHEAH 6 min SR 58

1.3 FitEAE Btk SPSS 17.0 4, ik
BOAGERLL & + s o, B2 8] HLBCR WAl ST A
A K5y, Z2 A ] LR FI R R 7 22900 X T
DMR A9 % % , & FH #K 14 BiSeq (1.6.0) . methylKit

HH AL B 5-Aza-CAR #ifil J5 , 5-Aza-CdR+HBX-LE6
) mRNA F IR AP H] 5T HBX-LE6 41 {2 2%
(P<0.05), W33,4,

%4 LE6 .HBX-LE6 fl5-Aza-CdR+HBX-LE6 =41
SMARCBI1.CYLD .ZBTB16 .USP18 [AAHXT ik L4z + 5

0.0) R, L 05 NERAG T E X,
(1.0.0) #ATHISE, LAP <0.05 H25H AR 2415 B SMARCBI CYLD  ZBTBI6  USPIS
2 R h&

S LE6 3 7342011 7.30:027 7.01:0.06 4.50:043
21 SEEFELNFER HBXHIHBX-LE6 4 HBX-LE6 3 257+029 344+0.13 1.29+0.32 2.09+0.18
B AL 0t 2 1 434 4 DMRo A AL 623 4 S-AmCdRe o L0000 35008 133£0.00 2.0050.13

HBX-LE6

(BL T A sh 1 1284 ARH AL 8114~ (i T A 8l o
2167 ) . i DMR LR 3R, HL i 6 DMG 1987 pry
oIRGB T, S0 T T 20 £ B e s Y
JEAL DMR A1 DMG, WL 2,
2.2 Real - time qPCR # il Z5 & SMARCBI1,
CYLD.ZBTB16 .USP18 7 HBX-LE6 2H 7 i) mRNA
FoRwARHE S LE6 4145 % N . SMARCBI /&
T2 FRFANE LN HBV X (HBX) ARG A R RUTFBR IR 41 A HBX-LE6 5 1E K U B [ 411 LEG [1]
7 T 3 25 54 e F AL X1 38 (T 20 17)

4 018.000 0.138 0.600 0.300
<0.001 0.874 0.586 0.724

1 : HBX-LE6 ¥ YL T 21 i 55 K HBY X (HBX) & Az % 1t %
AR R BUIFBR R 40AE , LE6 J IE 4 K BUFBR IR 41, 5-Aza-CAR+HBX-
LE6 J 55 2 5 A 5-Aza-CdR 4bF 72h Ji5 (1) HBX-LE6 B [ 41l ,
SMARCBI 24 SWI/SNF 44 (0, i 5 38 52 44, CYLD Ky g i ol 5 -,
ZBTB16 4% 16 [4F45 1 BTB &5 F B 1 , USP18 Wiz R K
FIffE 18 2K, 5 HBX-LE6 20 He4,*P < 0.05

Chromosome no.CG meth.H meth.L meth.diff meth.p Direction Genomic name
chrl 8 0.711 672 0.497 960 0.213 712 1.20x10* hyper RP11-63G10.3
chr22 6 0.837 569 0.539 437 0.296 242 1.45x10* hyper USP18
chrl 2 0.572 219 0.447 216 0.125 002 1.58x10 hyper MAP3K6
chr2 9 0.466 496 0.244 208 0.222 288 1.32x10 hyper SMARCB1
chrl9 23 0.528 270 0.325 755 0.197 429 1.19x10"° hyper TIMM13
chrl7 3 0.603 273 0.374 736 0.227 773 8.27x10°" hyper MIR196A1
chr7 4 0.525 299 0.297 714 0.227 586 3.14x10™ hyper EGFR
chr22 5 0.573 371 0.407 585 0.165 786 5.39x10™ hyper DUSP18
chr2 10 0.181 040 0.040 347 0.143 699 3.06x10™" hyper HOXD8
chr19 13 0.212 419 0.102 314 0.110 105 3.02x10™" hyper CYLD
chr6 7 0.894 848 0.766 184 0.133 853 4.40x10™" hyper RP3-400B16.2
chr6 7 0.894 848 0.766 184 0.133 853 4.40x10™" hyper RP3-400B16.3
chr22 15 0.844 333 0.460 982 0.326 126 6.53x10™" hyper MIR4761
chr9 11 0.269 595 0.032 675 0.236 921 9.83x10™"° hyper ZBTB16
chrl 17 0.407 891 0.216 575 0.209 415 1.34x10” hyper RNVUI1-8
chrl5 4 0.847 302 0.736 121 0.111 182 1.53x10° hyper RPI11-182]J1.1
chr6 10 0.580 918 0.402 857 0.178 413 2.70x10° hyper snoU13
chr6 7 0.456 532 0.291 219 0.161 149 7.01x10° hyper RNF39
chr9 6 0.589 842 0.431 193 0.159 820 8.55x10° hyper KIAA1984AS1
chr10 13 0.591 545 0.386 338 0.235 988 1.06x10* hyper C100rf71-AS1

i : Chromosome A e (&% 5 5 n0.CG % X Y CpG A7 S KL H 5 meth. H 4 HBX-LEG6 417812 X I Y715 B 546 7K F s meth. L oA LE6 417E
T X357 R AR KT 5 meth. diff 2y 19 4 1) 7E 12 22 531 FF 4K X8k (DMR) 17437347 F AL /K SF- 2246 5 meth.p : AL 7 3% DMR X 3825 55 19 &5
2% P ; Direction & HBX-LE6 41 AH*} T LE6 ZH 7£1%Z DMR X 3 19 ~F 34 1 a4k A =%, hyper( =R hypo (i) ; Genomic name “& DMR #H G
ZFR(DMG)

£33 UHE BB AEAEIY (Real-time qPCR) 23 B HBX-LEG 5 LE6 P4 ' USP18 \MAP3K6 ,.SMARCB1 EGFR ,.CYLD
RNF39.ZBTB16 .HOXD8 [ mRNA AHXJ #ih /7 + s

2153 EEEL RNF39 SMARCB1 MAP3K6 EGFR HOXDS8 CYLD 7ZBTB16 USP18
LE6 3 5.00£0.02  7.34+0.11 730+0.12  7.44+0.01  8.56x0.08 7302027  7.0120.06  4.50+0.43
HBX-LE6 3 4.95+0.03  2.57#029 7312007  7.4120.02  8.46x0.02  3.44x0.13  1.29+0.32  2.09+0.18
tfH 2.186 34.860 0.230 2219 2.249 32.180 33.620 6.848
Py 0.094 0.001 0.829 0.091 0.088 0.001 0.001 0.021

1 - HBX-LE6 A5 e IF IR SE I HBV X (HBX) & A= MR AR A U BRI 4, LEG S 1 % K BUH IR 151 402 , RNF39 SR8 14 39,
SMARCBI1 2 SWI/SNF Yt it s 9155 54, MAP3K6 FA8 2443 241G AL 26 A B BN 6, EGFR A 3R 2 A K R 152 I , HOX DS [ i S 8 1
FER D8, CYLD g R fifil [N 1, ZBTB 16 475 16 (4 I BTB S5 A4I88E 11, USP18 SN iZ Z 4 M6 P il 18 S K
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23 EBAREITEEKLMESR USPIS.ZBTBI,
CYLD W HEIATE =4l 22 F BG4 L (P>
0.05). 5 LE6AHLIL,SMARCBI 7 HBX-LE6 1 ()5
H#&IA T4, SMARCBI 5 F B4k B 5-Aza-CdR )il
i, HEARAEE LIE(P<0.001), WLE1.ES,

5-Aza-CdR+
HBX-LE6 HBX-LE6 LE6

ZBTB16

107 KD CYLD

SMARCBI

USP18

43 KD B-actin
¥ :5-Aza-CAR+HBX-LE6 35 FR EE A 5-Aza-CdR AL 35 72 h
J& 19 HBX -LE6 57 [7 21}, HBX - LE6 % Y JITF 41 i g% 55 I HBV X
(HBX) % A5 SR AR 1 R BUFF O I3 2 L, LEG A 1 & R FUHF O 52 48
fiti,, ZBTB16 J9 5 16 HYEFH5 F1 BTB 45 3835 151 , CYLD g Jiig 4 1
+,SMARCBI 2y SWI/SNF JL €4 51 & ¥ 55 51, USP18 iz H A -tk
TR 18 K2
B AR ELIE G 5-Aza-CAR+HBX-LE6 \HBX-LE6 . LE6 = £
rFZBTB16.CYLD SMARCB1 ,USP18(1) 8 133k

%5 LE6.HBX-LE6.5-Aza-CdR+HBX-LE6 =4H
SMARCB1.CYLD .ZBTB16 ,USP18 1) 45 FH 61k e #/x + s

\ W
215 T SMARCBI1 CYLD ZBTBI16 USP18
LE6 3 6.26+0.25 1.62+0.22 4.33+0.03 8.45+0.21
HBX-LE6 3 1.53+0.34" 1.58+0.17 4.31+0.15 8.32+0.14
5-Aza-CdR+ )

HBX.LEG6 3 7.55+0.32" 1.72+0.23 4.29+0.09 8.29+0.19
FAH 34309.000 10.331 2.400 11.734
P <0.001 0.082 0.172 0.075

1 LE6 A IE & K U IR 15 40 , HBX-LEG6 %% e I 240 At i ik
HBV X (HBX) % A= M 5 AL 09 IR OF R 41 i, 5-Aza-CdR+
HBX-LE6 Jg 35 323 il A 5-Aza-CdR 4bBE 72h J5 #9 HBX-LEG6 5!
il , SMARCB1 2 SWI/SNF Y& (0 i 5 91 52 754, CYLD Ay Jifn g 41 o)
KT, ZBTB16 4 7 16 FY£E5 FI BTB 45 H I8 7K 11, USP18 Wiz £ 4%
SYEEAM I8 EN ., 5 LE6 4l ,°P<0.01; 5 HBX-LE6 4l [
i ,'P<0.01

2.4 MSP#ill 5-Aza-CdR+HBX-LE6, HBX-LE6
FILE6 =4 th SAMRCB1 EEWRELRES 7
SR M” (R SR S5 1) AU (JE I 3405
PEBIYHATY 1 . LE6 . HBX-LE6 1 U 5|4 Ha#p

A SV 5, M5 | 1{UHE HBX-LE6 A 7 55
P Y=Y, 18 5-Aza-CdR T )5 , 5-Aza-CdR+HBX-
LE6 T U 5[ WA R s My 35774, M5 | W) Te e 1k
PR, WK 2,

5-Aza-CdR+
HBX-LE6 HBX-LE6 LEG6
I I I I
U M u M U M

200 bp
100 bp

11 : 5-Aza-CdR+HBX-LE6 H 35 F2 5P IIIA 5-Aza-CdR 4b 2 72h
J& 119 HBX - LE6 5P [7 21 Jifd , HBX -LE6 J /% Y JIF 41 i o 55 [ HBV X
(HBX) & A B 5L AR I K U IR (R 41, LE6 A 1E & K BUH B [R1 41
Jitd, U 7R AR AR SRS 14, MR S bR 5 19
B2 AR RE M 2R G A N (MSP) K2 I LE6 . HBX -LE6 A5 -
Aza-CAR+HBX-LE6 = £ 1 SWI/SNF YL (1,5 2 ¥ 5 454 (SMARCB1)
SRR P ISR

3 itig

DMR $8 7E AR RIREA Z ], F A& K HoA
U935 2 S5 1 Rk DR A X35, 30 2 IR 35l 7 i PR e TR A 4
DT RIFE AR . AREE RIS DMR 1 434
A HoE B AL DMR 6234 (67 T RS 31 128 4S)
K H 24k DMR 8114 (2 T sh 1 216 4>) . @it
DMR 2 K VE B35 DMG 1 987 4>, M Pkik i
FH 2 Ak A 56 K X USP18, MAP3K6 . SMARCBI . EG-
FR.CYLD.RNF39.ZBTB16,HOXDS #FATHF . 45
W] . CYLD.ZBTB16. USP18 7F HBX -LE6 H' [y
mRNA FRik7KF i R (P<0.05) . & 41 USP1S
S ¢ 23], U8 USP18 7K -4 52 i i 937 20 ity
cyelinD1 (IR ENE" . ZBTB16 & H — 5t
FRASH A —A> BTB 454, B A 5 IR 4 i A vy
K CYLD BIA A2 L A, Kz R ARG M
5 NF-kb J INK S5 51845, 76 00 il Beivfed o7 1 A 4%
FEAE, 1E5-Aza-CAR I HH IEAL S, =Fh
FLH mRNA XK AR . FWHEST
T AL JF 9F H mRNA 35 T8 — [ %,
USP18.ZBTB1.CYLD [ [ 33k 75 P 41 [A] 25 57 TG
Gt R L (P>0.05), 0] G5 3L 4% 5 J5 K7 CF
PP EZERIEA K,

5 LE6 #H L , SMARCB1 7£ HBX-LE6 1 (%) 25
TR E TR (P<0.05), 5H mRNA FikKFET
P —2, R R, 5-Aza-CdR 5E &M T



+2364 -

% #% & 25 Anhui Medical and Pharmaceutical Journal 2020 Dec,24(12)

SMARCBI1 J&i 8l 1% H 4L, FLAI 65 HBX-LE6 4
fifi s SMARCBI f) mRNA 52 [ ik B & 5 (P
<0.05), LR 30119 i F LA T REJZ T IR I 3k
[ SMARCB1 ik (i) £ . SMARCBI1 3 [H 4
T 2 12 ATP AR e €5 5015 52 5 SWI/SNE
(A AZ 00 03 | 2 5 PR 114) 3 WA T e SR
SMARCBI1 & [H €48 5 Z B Mg (4 & AR ARG, FLAE
AR R T LS A G 1= A G R
M 5 2 F5 g il i 4R > SMARCBIL 51
R R Y], SMARCBI 7EATA U 23k
5 kA KRS 2 A & o @ BR SNEFS
(SMARCB1/INI1/BAF47) [ i J 4 i &2 Hep3B Fil
HCCLM3 A= K HERE gy B o 4 o)

FBAE NN, s kAR Z“HLPI” KR
AR R AR A, R A R AL R Y 2
BLOKEh SN TR FL I AL DNA H 3R AR
FEAL R CpG AR, W r TR i 45 X
B 5 2h T X3 3T X AY CpG 538 b+ H
FARIRES , BRI B IE #2238 5 Y H kA W AR, 52
M 35 PR e Sy s, (1 3 R 6k B AR DR . PRI, 91
JE AL SMARCBL /3 g i m H kT g2 5 71
LE6 D [5 241 ffd e A= XA 2B . {H R
%ﬁlﬁaﬁzﬂ?ﬁz\?jﬂﬂ AR AR PN Q] 5 ) B (53]
YRR LE W2 R T — 2P R AT

Z%LFJT:& , ZMﬂmﬂjFH RRBSHR, gR1H 5605
K BB (B 44 55 R 5% A B [ 44 it i DMR 5 DMG,
FFREAH &I RIFEA T 50 E , A B 5 019 [5R] £40 it A A Sk
AL R R AL AL PRt T EEL R 5 HR
A

SE 3k

[1] KHOSLA R,HEMATI H,RASTOGI A, et al. miR-26b-5p helps in
EpCAM+ cancer stem cells maintenance via HSC71/HSPA8 and
augments malignant features in HCC [J]. Liver International ,
2019,39(9) :1692-1703.

[2] RISAL P,SHRESTHA N, CHAND L, et al.Involvement of prolyl
isomerase PINI in the cell cycle progression and proliferation of
hepatic oval cells[ J ].Pathol Res Pract,2017,213(4) :373-380.

[3] ZHANG P,ZHU X,WU Y, et al.Histone deacetylase inhibitors re-
duce WB-F344 oval cell viability and migration capability by sup-
pressing AKT/mTOR signaling in vitro[ J ]. Archives of Biochemis-
try and Biophysics,2016,590:1-9.

[4] ZHENG YW, TSUCHIDA T, SHIMAO T, et al. The CD133 +
CD44 + precancerous subpopulation of oval cells is a therapeutic

target for hepatocellular carcinoma[J].Stem Cells Dev, 2014, 23

(8]

[10]

[11]

[12]

(18):2237-2249.
PUSTERLA T, NEMETH J, STEIN I, et al.Receptor for advanced
elycation endproducts (RAGE) is a key regulator of oval cell acti-
vation and inflammation - associated liver carcinogenesis in mice
[J].Hepatology,2013,58(1) :363-373.
LI CH, WANG YJ, DONG W, et al. Hepatic oval cell lines gener-
ate hepatocellular carcinoma following transfection with HBx gene
and treatment with aflatoxin B1 in vivo[ J].Cancer Lett,2011,311
(1):1-10.
MAEDA O, MATSUOKA A, FURUKAWA K, et al. Alterations in
gene expression and DNA methylation profiles in gastric cancer
cells obtained from ascitic fluids collected before and after chemo-
therapy[J ].Mol Clin Oncol ,2019,11(1):91-98.
GUO Y, CHINYENGETERE F,DOLINKO AV, et al.Evidence for
the ubiquitin protease UBP43 as an antineoplastic target [ J]. Mol
Cancer Ther,2012,11(9) : 1968-1977
ZHANG T, DONG K, LIANG W, et al.G-protein-coupled recep-
tors regulate autophagy by ZBTB16-mediated ubiquitination and
proteasomal degradation of Atgl4LU/0L].Elife, 2015,4:e06734.
DOI:10.7554/eLife.06734.
WEBER A, ELLIOTT PR, PINTO-FERNANDEZ A, et al.A linear
diubiquitin-based probe for efficient and selective detection of the
deubiquitinating enzyme otulin [J]. Cell Chem Biol, 2017, 24
(10):1299-1313.e7.DOI : 10.1016/j.chembiol.2017.08.006.
LANGER LF, WARD JM, ARCHER TK. Tumor suppressor
SMARCBI1 suppresses super - enhancers to govern hESC lineage
determination[ J/OL].Elife,2019,8.D01: 10.7554/eLife.45672.
VOISIN MR, OVENDEN C, TSANG DS, et al. Atypical teratoid/
rhabdoid sellar tumor in an adult with a familial history of a germ-
line SMARCBI mutation: case report and review of the literature

[J].World Neurosurgery, 2019, 127 :336-345.

[13] JIA L,CARLO MI,KHAN H, et al.Distinctive mechanisms under-

[14]

[15]

[16]

[17]

lie the loss of SMARCBI1 protein expression in renal medullary
carcinoma: morphologic and molecular analysis of 20 cases [J].
Modern Pathology,2019, 32(9):1329-1343.
SUN H,ZHONG X, WANG C, et al.SNFS5 is involved in suppres-
sion of hepatocellular carcinoma progression via TGF-Beta 1 sig-
naling[ J . Anat Rec (Hoboken),2016,299(7) :869-877.
MOCHIZUKI K, KAWAI M, ODATE T, et al. SMARCB1/INI1 Is
diagnostically useful in distinguishing « - fetoprotein - producing
gastric carcinoma from hepatocellular carcinoma [J]. Anticancer
Res,2018,38(12) :6865-6868.
ZHONG R, LIU L, TIAN Y, et al. Genetic variant in SWI/SNF
complexes influences hepatocellular carcinoma risk: a new clue
for the contribution of chromatin remodeling in carcinogenesis [ J |.
Scientific Reports,2014,4:4147.
LIN YC, MURAYAMA Y, HASHIMOTO K, et al. Role of tumor
suppressor genes in the cancer-associated reprogramming of hu-
man induced pluripotent stem cells[ J ].Stem Cell Res Ther, 2014,
5(2):58.

(i F1399:2019-07-12,, & 111 1138 :2019-08-01)



