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JE P PP g At 50 R P S A, o ) PP R o A ST R
50%, RN WIRFHERI AR, AR > T2 WG T A A+ EE
S T LERIIERER, ZHiEERE (polycomb group genes, PcGs) 5
R AE R R B VIR O . PeGs 1) LR Y2 Jl i 25 2 1 1) PR B A0AB U 30 Ao L
PRI IE TR . PE3 R — AN B E IR AER, FZ IR E AR 40 A . DNA
BE . BT, dERpRE AL AR e v, S0 R ML A A . SRR P
R A EEAHE “ - det - =08, AN X = g
RIEHEEAEH, 0T R 1 42 X 2 BRA U I TR RE YT I .

AT GER F f g AL A 2SI PR P o BEAR AR I, PeGs 7R TR
R R TS, EZH2 [BHPERIAS] 70%, BMIL [PHMEZE 2] 50%, CBX8 1)
FRPERN 41%, i EAF T, AR PeGs P EmRE S BHN
ARJGER A ZE IS, FEAHEH PcGs PHMERIERBEFHE LR B AFREME, 7
71 PeGs 2 R B TR 52 R 7 [R1 I, 34 158 53 A4 % Hep G2 4H AR FR fr R B AR
R IL shRNA T4 PeGs J5 Hep G2 174 J83 BH /N T- 0 BB 4H, 38 BH7E i R4l PeGs
FIERE AR IR A K, PeGs HAMRIEEM . 72/ RIFIE RIS AT, b
LU SNBSS, SRER AN RATFIE b EZH2 (3R0A & xR R
B, JF HE I A4 S50 2% B A R R - Re % IR Hep G2 4l b EZH2 f)RIk
& 7w, BZH2 WTReAE A A M DR 45 e K A AR R B B BT, S 5K
AR A AR o G F 7K b, FRATHE Hep G2 21 i 2 gk — B A 58 K I PeGs
REBS AT P16/ INK4a JEER AT P53 (IR R, M £ZH2. SUZ12. CBXS IFKR
i, BeRE LR Po3 HAMRIAE. AT RIEALZRERRTT, BATKIN PcGs
TFHJ5E, Hep G2 4Hfidrh H3K27me3 ()55 & B R FEAIC, W] EZH2. SUZ12. BMI1.
CBX8 7Ei#% H3K27 = W IR R R AT b, [, AW FEIE K I EZH2
55 SUZ12 7E P 40 M 2 REAH ELAE B TR A G, I HLAE el A EL 4

RIFTERIN PeGs SHPEMRE. KEKEF WA RIS HYIAHL. R T
AN [F) 280 M R - R 3 [E) 1 19 EZH2 (R0 &, SR TERTEE T PeGs IR MLIE 1% 2 4%
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Abstract

Primary liver cancer is wide spread in the world, Chinese hepatocellular
carcinoma patients occupied 50% of the world's total number. Therefore
understanding the pathogenesis of HCC, looking for molecular diagnosis and effective
therapeutic targets is very important. Polycomb group genes (PcGs) family, recent
years shown to be associated with the occurrence and metastasis of tumor. The main
function of PcGs is inhibiting the expression of target genes by methylation of histone
modification. P53 is an important tumor suppressor gene, it is main functions
including cell cycle regulation, DNA repair, apoptosis, the maintenance of genomic
stability, inhibition of tumor angiogenesis etc. The occurrence of PHC include “liver
injury - liver fibrosis - liver cancer” three processes, cytokines play an important role
in these three processes, and in postoperative, cell factors will also affect the tumor
recurrence and metastasis, understanding the regulatory network of cytokines is
conducive to the prevention and treatment of liver cancer.

In this study, we used immunohistochemical detecting the clinical HCC
specimens, found that the expression of PcGs in hepatocellular carcinoma was
significantly higher than that in adjacent none-tumor tissue, and the positive rate of
EZH2 up to 70%, BMI1 positive rate was 50%, and the positive rate of CBX8 was
41%. Through the survival curve analysis, this study found that PcGs high expression
in cancer closely associated with poor prognosis of patients. Animal experiments
showed that, in nude mice tumor-burdened models established by Hep G2 which was
interfered PcGs by shRNA, the derived tumor ininterference group was significantly
smaller than that in control group (Luc shRNA). Show that PcGs has effect tumor
promotion in HCC. In mouse liver injury models, chemical drug could upregulate the
EZH2 expression in livers compared with the control groups. And vitro experiments
showed that cytokines can increase the expression of EZH2 in Hep G2. Suggest EZH2
may play an important role in cytokine signaling network which regulated
carcinogenesis and development in liver cancer, participated in the whole process of
carcinogenesis and tumor development. At the molecular level, we further found that
the regulation of P53 did not depend on P16. To probed into characteristics of
epigenetics, we found that interfered with PcGs could decrease the expression of
H3K27me3 in Hep G2, showed that EZH2, SUZ12, BMI1, CBX8 is essential in
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methylation modification of H3K27. At the same time, we also found that EZH2 and
SUZ12 can be combined to form complexes, and regulated each other in HCC.

In conclusion, this paper found that PcGs closely related to the occurrence,
development of HCC and the poor prognosis. Revealed the different cytokines could
regulate the expression of EZH2, prompt the epigenetic regulation in liver cancer and
the network of target genes of PcGs in HCC, provides the theory basis for further

clear the molecular biological function of PcGs in hepatocellular carcinoma.

Key words: hepatocellular carcinoma; PcGs; cytokines; P53; H3K27me3
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1.1 FHER R RIR R H 553

JiHE Cliver cancer) & — Pl B my . BRI, Tl 22 I R, Bk
YO Tl A9 7 55 1 v R R 008 R B T 2203 30l 91 i A T 9eg ) BB S AN S 246 o T AE 22
P v JHHIR B A R AR T 32 03 ) HELE 26 700 A BB 6L . A7 41 3E (.75 20084F A R A
748,300 %7 K AT i B, 695,900 ASET- ™ o S SR HT e £ thE 5 9 Bl P 3
W AFAE, A [ R 8 Gt A e — 2 B b, RS R T Ay
Ko NIEMFR AT EF, @S KX K2 B e Uk . Vi
T, VR S USRI 1 X s T AR X, RO e T FRE
ILHFRAR S kg [ AR, 1R A 2 S5 e AU T R By, AR R I E
30/100,0004 £ Ja AN T ISET A AE AT T (R T i il S8 T2 558 1K)
FERE™ o JF HE— DA R, H AT E 5 e A O LR =L L,
FAAE IR BV 22 57

e — Mo e SRR AR PR e ™ o e RS 1 e EL B R M I e B
W, ZoANE . B TE R U TR R € B A TR O
T o FE ALV I RE AL i R bR WL R AR BT B T DK v R AT AT L ISR T
J R T e W) i AR T R b B R A R, — R S T 4 R
Chepatocellularcarcinoma ) . AH# 4 ffd %% (cholangiocarcinoma) 1V & 24 i &
(mixed primary carcinoma of liver) =, [ VI 1 Rk A — A2 BRI
Fod s, KRZECFEIICRImARRER, 5068 R AT — Bk, Bl
IR, BRI R R I B T P e S e, AL 22 A 0 ATS SR sk = A 20
BIT AR TR VGRY o FEIR R b, S o JH 4 e o5
A R R A 22 ) T0% 2285%, I PR b3 I IR MK . B YEUMI I o 48
JEE A g S A T IBAE bR, AR L, 2 A LA AR S X A AR R B
FER B T2 B dUR G
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1.2 FFERNBRE R

il AR EMFENEAERZ R, ZR%F. ZH8. €5 NIEFERER
68 (14799 8] 0 A 64 I B, {EL2: I T PR R 7 3 P = P B30 18] 3 R 45 /M A B B0 [
= OWEE. APAm. PG, sl B R TR LR D
[ B gt A DR 3% e 3 B A R 3% o Al s M e P DR AR A AR AL 0T T R o7
JEUR A P B EE

H B A IR 2 505 K 3R EAT LAy A BUR T LRI SRR

1. JREEEEGE: AR 2 TE34 T S EU R R 0 A7 K P, o B0 A
. EBJRTE. MBI, ERE, 18R R AT 2R R R M 1 2 BUw
AR E R, A5 BT RN GE R SOm R T BT S T
Y& CTIRT 495 Chepatitis B virus, HBV) [B3% 5 AT 40 i 1t A e & A= 2 TR
BRI R &R WATR S SR, B4, 1BiHkHBVEGLX 5HCC
KA DX ISR BRI AR Ak, e v i i X — 2 iR HB VIR L ML X . HBV
RG] B EUR T DURES0E . EIEBUR I FHLE] . HBVIE R B4 275 3
21 5 HBV 1 DNAT 51l 5 1 5 41 I F) D51 9 BB o, s 2k DR B0
FEIR Vg, AT AR AR AS s TSR I 40 L 18V L R AME 2 514
UMIRIE, BERCAIER T, AT i3 PP 200 M 348 5 DR DR 38 I JFH e i 2E AR, 17
FLFF 4% RN IF AT 4tk SRR K%, R R L,

2 M AT R i S R MR E L Hoh 5 A M # i 5 £BL(AFBD)
AR LI — M, IR BT, JUH R4S . SRR FTIESE, AFBL
b P I fhe 5 i SR B R A I R S B e 7545 o JE HIG B HF AR, HBV
53l A R AA Y R E0E MER".

3. BB R WKW, AREAE L SIAMERE T RIS, M
S FO I DUAS R AR R] o 3K 158 BH 38 4% B JB 1 7 e B0 TR 2 P S 38 22 DG B B A A
H AT 32 E0 A% 2 BRAB AR —Fh: GSTHER Z &M . WM AR 23K
ZAPED Yl (1 2 PAS01ALIE R 2 1

4, ks WIRSAEER A EERMEEIER .. I ERINE 5 5] &R
1551 AL, B2 BuE" .

S5 AT TR TEAT By s A I RRTE AT B - 0 TR AR R OE BRI S
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FIARENE, 2010 T4 e B4R E T, HBUm TR (1) dal TR
TR AT T B A S AR ) B PR B . (2) 3R IE 2808, (=46 -4
JFF B IR 4 0 S5 R TS HE 4 LR -, AT HE S 4 R, 386000 P R PR A S B R I R
i, LALLM Y A

6 FFMR RS IR U R IR A 1 B R R . — T, R
R EA RN, AT SO IR bR AE R A, TR IS 1 SR A
W BB ERRAREAS: ST, AN R R A 2R s S B A AL, i
RIFAEAY, 4k A JE R

7. BB FH R BUEE: (epigenetics) W7 EYIADNARF FI A
KA BRI DL AR AR BRI ) R AR AR A B — 18 A 2% 93 SR o RAE A 2
% Z A FEmicroRNAT %, DNAH I &1, 2H ;B 21155 - microRNATR % :
microRNAJE — KK £119-25 M H IR I S5 JE S/ NRNA T, H— BB Kk
SERIIIT70-80 M A% R K B I B BERNART A& (pri-mRNA) 7E2ERNaselll# Dicerf
MBI N AE . A KERIE E/RmiR-21. miR-122FImiR-221 45 5 [ #1118 14
TREEVERF 2. BFEF4Edl. PR AR 2 EE/E ™ ' DNAFEALE1: DNA
F 34k FE fEDNAF FE 54 75  (DNA methyltransferase, DNMT) HI/EFH T, LA
S-R T AR ZER (SAM) NHIEMLA, XDNAJFF FCpGREAT AL, MIfi
fHiCpG LI AL RS vify ez g 4 A% 5™ H B Jif s e (57 methylcytosine, 5mC ).
LRI R E 2 FIX A8 — M8 T IX 5 CpG, T CpGAH X H i) X I8FR 2 ACpG
5B AR EDIRA R, R T A I CpG A% R H AL T H R IR A, CpG
9 4T AE PR o (HTE R o IR IDNA T R4 81, FZERIN
Je DR ZH AR A R B KCOP FRAG, K R R R )+ R A 8 4, S B0 R 57
FTib; — L 5L R E 3 RICpG & A AR i FR AL, M A BE R 2R vE ™. B
AT, EEXET AR, s FIP16. RASSFIA. GSTP1. SFRP1. DLC1
SR BT R A T A A SRR TG s AR B A% MAR Y R 1Y
/NG, EERUAMZOAEA (H3, H4, H2A, H2B) H.3EE 147X
TR\ R AL . R A BB, (B EEEMING, X
HUZE RN & R AR S P EN, HATEEH R L2 DRI \FMEAY, G4 Al
Bifi. OB, ZRIBM. BERRIEm . REFEEMH . MaERat.
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IZHERAL . SUMOMBHISE" . X BB BOR R “TFO0 7 i e i e 6 J 1) 485
PR 4% FE R ) i AN RH R . B R KEFF R, B T AFED B 58748 DA
bb, FEFHE VR 2 B R R B A AE R F A A s, BRI R U,
BRI e k. HE B RS B — i S 5 R R B, 1A B TR B AE
JH- R AL BESYMD3, Lk R A2 BEP300. I3 M I MstL A A7 7 7 1 35
B,

1.3 A4 SHTE

I LR YA 4R I 2T 4 25 4 ZH 2V i FE DURR, T £ AR 3G A RN 21 4E 53 il AT
HISR e JLTP P SR 0 i B MO A P er didl, P& S 8UMEN, B2
RN NE I AE I o U AR AR FE AN s T 0 I 7T, 487 2 A P s 3 7] ()
T3 P R R LT R, LA AENLRR LA SRAE S 05 1) B B R B, wian (7]
QTR TE BIEIR — e, FURMIEIRTE S AL e I . — B DASRIA A 41 i ok 2
Jo AR ) s ) o B R T A T AT A I 1 32 58, T AR, T B AR i
(hepaticstellate cells, HSCs) & A I Ji A FL & 40 i /1 258 o () 32 K5 o 7E I
W2 IS, BT RIEAANMLE T RIVER AT LR AS I B R A 380
BT 20 WA K B AR B 72 5, Rk o~ WLLEN & H (alpha-smooth muscle actin,
o-SMA) . VAR . 8] 4 )8 25 19-2 (matrix metalloproteinases-2, MMP-2)
A4 8 R AR 2 HI77-2 (tissue inhibitor of metalloproteinase-2, TIMP-2) %5
TRAFHEALTE T, X LR B A R A A R BRI/ E ™ . 55— T, 2R
YD 18] J5T 40 Pk A B A 5 AR RS T — e WUAE R, L B T AT A 4
A A AT AT ARG o T AR A B SO LI EU A A, 5 2 B 2 Fh
R F AN [RIALAR R B AR T 2 44 A LR 3R 1897 T . B2
R AL B I A2 S BRGYT X S EUHEN, SBU TS K K. L
TP £L 28 51 R S A5 7™ B 0T AOE o HAT RIS W], JEUR M I S8 i
LT YEA TR FR B NEOU 2 TR 3, RIS 18 M 28 b 41 Fia b o 5K
B NN E RN o RTS8 IR 5 R M S DI G, AT 44
TRTT R TR R A P e AT AR P i R A S
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Fig. 1.1 Pathways in liver fibrosis that promote HCC™'.
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JEIR SIS T O IRNBIE FE IR 2R 1K) o 5 AR D 22 WL B0 B 2 B B S50 30
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