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The role of DNA methylation in hepatocellular carcinoma

YANG Chao-Qi, LIU Song-Mei*
(Department of Clinical Laboratory, Zhongnan Hospital of Wuhan University, Wuhan 430071, China)

Abstract: DNA methylation is an epigenetic mechanism involving the transfer of a methyl group onto the C5
position of the cytosine, which regulates gene expression without changing DNA sequence. Epigenetic silencing of
tumor suppressor genes is a major event leading to the occurrence and progression of cancers. Hepatocellular
carcinoma (HCC) is the primary form of malignant liver cancer and it has been the main cause of cancer-related
death. Development of HCC is a multistep process going from chronic inflammation, cirrhosis, and primary HCC to
metastatic HCC. Epigenetic modifications have been considered as an important mechanism associated with HCC.
In addition to traditional serological markers and imaging tests, some highly sensitive and specific methylation
biomarkers do have great potentials for the early diagnosis and treatment efficiency evaluation of cancers. Here, we
summarized the biomarkers related to aberrant DNA methylation that could be used for early screening and risk
assessment in populations at high-risk of HCC.
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DNA H S AR e Hh (1 52 30 e 647

B R e, 2005 TR 1) 90%, & AL 45 15 & )
“Z L IBRIEAS (multistep process of hepatocarcinogenesis
in cirrhosis)” {45 H e HCC (178 R 5 /& B3R B
BRIZR . 1A% R 3 DA S ai A% AL A% 1) AH B4 F P

BT, 16K EH HT HCC 2 W 1) SE 36 = fa b
FIM7E W R 2L [ (alpha-fetoprotein, AFP), H SR HAH
TR FE ANV S P LIS, AR e v s P ) e 0 A
i & HCC AR EY . WG & H 57 B 4A (Lens
culinaris-agglutinin-reactive fraction of AFP, AFP-L3)
Tt i 5 e ) — g B SRR AR G, R E RN
PR — N e b 570 B I JE (protein induced by
vitamin K absence or antagonist-II, PIVKA-II) f&—F}
e K sh = sids i) -1 iE R E AR, X AFP
FIPE R HCC &3 1 R &6 — € KIEH » #2144
SR A R AT DL A5 a0 A A 2R R HCC
B R A R B A MG AFP S ill, X T JH A
1 B3 B HCC 12 b R AU A 63% (95%
CL 48%~75%)" . WM T8RZH MM 5 FhrEW, &
VRS P RS HEVR YT, HCC BRI R 2 8083
NERMBR TR, 5 FEEFHAR 10%7,
Rk, B4 W AT Th g8 A0 AT An S LA B 2
i, BSR4 =y HCC 97 2%, 45 il %
MR K, s B e n) G

FERL L 40 SR, A REDIFREN, 5% DNA
FA A, 5 R 1 A R R s DA 26 0 g 4t P o
R B R i F A, FE R SR 7 T B 1R
KB 1. FH0] LR BRS K HCC A Ybs SR
A IR AR I AR A S 2 2. TR, AR
HEEXT AT REH T HCC & i N J 0 2 A XU o
() 575 DNA AL AR G B A VbR ST 4708
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DNA H 24 (DNA methylation) /& — Ff ¥ WL )
B, DNA H 2E#F i (DNA methyl-
transferases, DNMTs) {f:fk, & PE LM S- i H
M Z R (S-adenosyl methionine, SAM) % #% 31| ffy 16 g
15 Ak b, TERK 5- AR mENE (5-methylcytosine,
5mC), fEA AL DNA J74 T2 T, 5l DNA
FJ% . DNA FaE 4 PA & DNA 58 A A EAE 5
Aeeas, MifidadEE L Y. CpG it &
FH A s g (C) A1 SRS (G) H B i — M % B R Bt .
FEEFL RT3l ) e s 48 (X R L BRI A7 AE 4 RCER 1)
CpG —EHRTH, XX B AE CpG &. 1

R — PR ML WAL, SmC 2R A AE CpG
TRERRITA, il 5 R A EAE A e G
R A5 L T Ae U IR LB DNA F 3
b3 B R AR AR IR IA A R R GE AR pE 4 i b Y,
TEANF IR B By B 48 i 73 A6 1 #E v, DNA H
FAL B i (DNA methylation profiles) $4) 52 $I] i 75 .
DNA HIALE LT T B AR A R 4 2. DNA
SRS AR R R SR IA L JE DRI A B g
X Ptk s rh R P EE A EH ', DNA
FEAUAN 25 AL ORFF B BI-P A, R4 IR B AR 3
iR

2 DNAREEREFHIERMLE

DNA F B AY e i A0, 475 Jik DR 40 32 550 X3 1 8
DNA i& FF B AL AR i 25 R A 3l X381 DNA &
Bl MR A bR RE AR AR IX PR R ALY DNA Y
Beqb s U, JE DR 4 # 5 X 35k DNA % B 60 0
B, SlERGL A, M CpG i DNA = H
FEAE B R PTER AN R IE T B, XA AR A 2 5
Wi 410 A PR IE 5 AR AR (B 1)

T Jirh 98 25 IR 41 19 %2 {7 DNA K H 224 i #2 s
5mC /KPAEAERR B B R SR T b, P 2
5%~20%""s LA K S BEAR A 15 G2 €55 (1 5 R AN
g X w, AT E G . F, DNMTs
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I Y LA 3 S A s R R 1) 2% 5 1 25 2 DA S R R A A
SEVE R AR U, SEIR 41 %2k DNA K 6401 55—
A S AT e ) R R s B A e, R A
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AR Y R g e e e [R] A s R v 1) e o e SR T
W MR, ARET Mg EE S U, 5
DRI R 7 1 1) DNA A B A0 S84t S 1) R AR
Ko B, AFE FREE R EE @ S 37 X 35 DNA
G PR AR AE 8 P A s, X A B AR R TA )
R FR N “J - 22 FEEA (cancer testis genes)” BY
“Jib - HEFH R L (cancer germ line genes)”, JHE H
TERE T RA R AR, TAE R 2 Bk g g 20 21
T DNA FISELITER 1Y,

CpG &) DNA fm FHEAAMI N T K2 HUR K
PEFNEE R IRk, T L3 m LT BT AR 2 2R )
SER A A U, g FE DR R 3T ) DNA = F b f
JEBNTUTER, B s R bR e W () Rk e
X PP LR A AE M BE DR N, DNA & R AL
T i i 8 B IR 1 T 5 O i R AR P
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Joit & DNA ik F 21014 & DNA = H2fh, 7
i 1) DNA FBELAC R mT Rl o Wi r b e . 155
IR T B . AR AT, diiRiR e
L. DNA MBS AR R AR e . $U % )M LA
Fe JAb MU R R 2 RN, FERPRE A
AR BT, DNA B IS 1) 575 A2 4
S5 A, WEAL S (0 3R R BT B A R DA 1 R
IR, FHCH A YIbR B N I 2 B AR T
FEALH IR AR o
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YT I35 2 bR G AFP. AFP-L3 Al PIVKA-II
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e R IEAT) 75 B AR R I i) @, R R R A AR R
SIEIL e ) B1) 5 S A R AT A SR T AR
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Hou % P4, 5HIEWH P44 L, HCC &
HRALU 44 ANER T, 544 CpG BRAET mH
FeAb, WAEIXLEIER R, EYA4 F KT 5 T
HEAFFK (disease free survival, DFS) Fl5 24 £7 (overall

survival, OS) 2 AR, UL EYA4 58 115 240
A AE e HCC #EJ# . Ding 25 P 5@ id sz 99t iE &
PCR (quantitative real-time PCR, gRT-PCR) &l 15 H ,
HCC 22 AU REE (SP3497KT 59.1%) LAl
(AR bR 421 (SF3417KF 36.9%) H i, Himdd g
[P HL ] PDCD4 & FEBAL 5 H 3R I8 F A7/ 12
(KA . Villanueva 25 P [ 7EAE S, HCC
& 0 R 23 S 0 55 AR R AL 23 L, RASSFI
IGF2, APC. NKX6-2 M NEFH 3 [X] ¥ 1 50 5 % H
Bk, BEMEAE bR EW TN BB 1 P s Ze AN AR
1i%, Sueoka %5 P4 MIZE AR AP R IL T SAMSNI
JE T AL 5 3 SAMSNIT mRNA KA BRI,
1M SAMSNI 1] mRNA 7K *F 55 ifofgg K /N 2 5140 5%
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2020 ZEf)— 1 160 #51] HCC 3% ADRAIA J5 31X
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FEXT T bR A K UL, A0 I DNA F AL,
{0 B LA 0 ) S W R R B AR B (. Liu
2 PIRIE, 66.7% [T £ 3% I 3% DNA i LINE-1
IRF AL, 73.3% [ &35 15 DNA 1 RASSF1A
BE T WAL, H LINE-1{KH AT RASSFIA 5
Bl i H A 2 [RAFAE 2 35 (WA %% . iX 5 Harada
25 P 15 208 5] HCC i3 B e 45 1 — 50, 60
LINE-1 W] GeAE R —Fh A W bs S ok U e i
Ifi LINE-1 5 RASSFIA WA Al mf LA BE A R Fii )
FI HCC. Wei 25 P 3@ 3 K e 6 A e A 1
116 FIFFAHZUREAS . 326 9] L J FEAS ) DNA F 34k
KA, RILSOCS3 1EH LRI R EIRES 5
AFP400. Jifgg R /NATIRE AL FR BEAT 9%, SOCS3 H
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JFF 98 98 d B gL R I L AR R 2, UL
w0 R, 18 O R R T B R
WFFRAIESE, Y 205 3 (HBV) #1784 JH 4 0 3
(HCV) B GL T DAG| e 2 P RE R (1 FROR AL e, &
FERCYL ) R IR B, DNA H AL st O 4 R A e 4s .
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HCC it e #2 g P R . 2019 4 (1) — Tl meta
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s BN BB FESGE T HBV [ A HBV [ 1
BHEFRAL 20 13 NIRRT, 457 ER,
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SFRPI) ) ALK AAAE 35 2 7%, #2278 HBV &
Y] 5§ IX He FE R 7 HCC ik 42 F 4K BY. Dou
26 B ES T HBV B9 HCC &34, CDHI.
DNMT3b F1 ESR1 1) H 2 A0 451 2 BH S5 5 T JH A 44
184 2 R AT 98 2R3 R0 IE 0 I . Dong %5 B R 9%
JtE F (Methy Light) 3l iy 1 RASSFIA. APC.
BVES. TIMP3. GSTPI §! HOXA9 % % A~ J K J3 50
T HEAL X HBV FHYE HCC B 2 l, 45
XKW, ZEE MG T RASSFIA. BVES Fl HOXA9 H: A
J& BT F AL AR FE AT LASE Ry HBV BH % HCC i3
2 ik A . Tian 25 B9 438 HBV FH % HCC &3
(1) HCCS1 J&i 31~ F AL A5 0 S5 i T fg RS B4
WAk, 1fiE IGFBP7 251 W A AT LU = HBV
BHE HCC /3 5 A fouEfa itk B,

B, XA, RH DNA HEAL 2
J g - B2 W 08 70 AR AR 8, B T LR A

) A b B R A B0 T e e ) e e 14—
PG, R T B £ 1 B4 7 HE S DNA H
SEAL AR ORHIE T

4 DNARELEN G %

SmC 1E N# ¥ LA DNA 2166k, HEicA
A0 AR I T 7 o S R AU B e A 725 (sodium
bisulfite treatment) /£ 4 5mC )& bRt vk, S8
AT AR AR SmC A, BRI PR
RS B, R R R F A R 6K L BE DNA A
AR PP A [ B v B A Ay R v, T R A 1 e
WE AN R A AR

PR R S BN AL DI 7% (bisulfite sequencing)
1992 4£ i Frommer 25 P7 & k32 H . %775 & DNA
LR AL E f5, 34T PCR Y IG. 2lifh. .,
W FZE 00, 153 K41 DNA 51 RS B 54k
Bl i, FG HRll e s e L 103 T B P 2% e B A
5mC KA E

FEWERR I 7 (pyrosequencing) & oy — iz A
P EAG AT 778, [FIREEE T AR PR S e Ak
AL, WAL £h AL BE S 1) DNA 4T PCR 43 M,
FEA8 AR B R I A 5 43 M A CpG A s 1 H
FARIRZS, TR 3 b T RILER B o5k
kg, HRE /AN CpG AL, &4
HE TR 290 BBl ARG 28 5 ELARSEE A R RS e i 7 A B

FH AL 5 5 PCR (methylation specific PCR,
MSP) 2 — P 22 3L (1) & Wl J7 ¥, T 1996 4 H
Herman %5 " . 592075 BT LLIRU3) AR
1k CpG 1) M #REFFIE I 4L CpG 1) U 84, A5
MR A BR SN i b 5 PR A A7 R R FR A AT i
B I 22 S, BT AN R 51 4T PCR 73,
P IE L B LKA A B, IR DR S kAR
FR LA . MSP AT DUk ARG BE (1) R R A KT
B BEXT CAN 2 AR AT 70, A Re
BT EALAKCE B

U 5T ® VL (MethyLight) f& — Ff 5 T SZ i 5%
Jt € & PCR (1) /5 18 & AL A I 4% R (quantitative
methylation specific PCR, qMSP), i %1145 714 /1)
51 )0 TagMan ZEGHRER, I AR 2GS 5 158
JE 5 B AG I FR AL KT Y, MethyLight 10825 5 H
DA BHVE ) MSP B RE R e, HA R 24T
WOMOHEIK DB, WMEIRZE W, REA =
BB AT E A, T HL AR S PR A W S R AR
ARG B Ak, 25 PCR LRI ZEF K
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