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Abstract

Although the diagnostic methods and treatment options
are continuously optimized, the incidence and mortality
of colorectal cancer (CRC) are still rising. Therefore,
“preventive treatment of disease” is the key to solving
this problem. In recent years, hypermethylation of

Baishidenge  WCJD | https:/ /www.wjgnet.com

promoter CpG islands (CGls) in tumor suppressor genes
has been a hot research topic because it is reversible and
early events in the development of CRC, and affects drug
resistance, disease treatment, and patient prognosis.
CRC risk factors such as poor dietary choice, lack of
physical activity, excessive drinking, and unhealthy
weight can regulate promoter CGI hypermethylation,
which will help develop new methylation-related cancer
prevention strategies. This article mainly introduces the
significance and regulatory mechanism of methylation
of tumor suppressor genes and its relationship with risk
factors in CRC.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.
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ﬂifﬂ i PSR R CRCA & B0 T I F 18,
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WiES ., T ERIEA R RAZHFCRCARH ZA
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CRCHI T FH B ZCRCR & H 65 iA%, EHIEA
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035

45 H ¥ (colorectal cancer, CRC)/& tH FL0 [l Py 53 WL
(RHRE AL 2 —, 4l A BROHT R S P g5 151 110%™,
T 76 3R BT R CRCI I A20124E25.3 75 511 511201 54 2%
FHI37.6 7541, K EE LA, 3F H 2 8RR KR
O g . BARIETT O AT G, (HCRCIFIAE
TEANEANT BT, P e 25 Bl CRCR A A /2 B
Z . CRCAE H1 45 BV 2l B 4 fg Hh st A5 A SR s A5 L
AR R H HCRCR —Fh & 44 = PR, AR
TEAR BRI 2 DR 1 R A 52 18 DR ) 200 X S A0 45 48
W ML IR MEE. AEY. BRI AL A
P DNAH %:4k(DNA Methylation), 1£ 4 H RiHF 7T 1K)
i A8 M f B R SR M 15 A% 2 (epigenetics) U3 . 1
DAL & 317 C G Ak 2 g o 2B R e R R S, 9F
HFZma 25 250 PminyT B E TS, DNAR
e AR 2 — AT R, T HL A2 B CRCXUS: R 25 1
1. CRCH RS R 22 B 1 110 S AR 8 40350 2 ] AR AT 3%,
AN “RIAg” RIER B CH ERRELR? Nasnik
IR CRCH KA A KB w2

1 CGIEBE{L5CRC

1.1 CGIW AL K H % DNAHFFAL EERAEDNA
FH L F2B(DNA methyltransferase, DNMTY{ER T, H
S- R TE-L- PR 2 BR A AL 1) P 141, 5 M s i 55 e SR
F RN 25T RS- R O E, DNA R AL AT 40
s IR 2R, DNAE A 840 32 2R 5] il 3
R e HNE, SRR, METERBAE
CERAERE S i1 R PR SN A Y P P b el
TS 2R R R Y. DNAR 3L H KRR B 3
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XBF6. 5. IEERPEASS EEXNRROAFRIERE

TCGLE, fEIEF AR 5 3 FCGI - H R A
JF 50 H AN R A i e PR AT SR 28RS, T
BB FCGI L BRA T HI 4 1 1k AL, SBEEN
DUBR T GE G 72 G 55 e 5, 4 T BRI A 0 s e
AR 5 AU AT, S0 LR 5 2 FC G F 56k
JE B JA Bl I Gt Jo S5 A0 5 AR DR PR 5 6, S FEAN e
8 53 DR - H 5 B0 DR TRy R T 0.

1.2 CIMP HHEIAHCRCH =MAFM 7 i et
PRI A 5 %€ P (chromosomal instability, CIN). T2
ANF&5E P (microsatellite instability, MST) & CGIFF 34k 3=
(CpG island methylator phenotype, CIMP), /& MSIF!
CIMPAHIGHEAR & fH =2 (A A HAHEF™. CRCHW
FEURIEAS: — R IR, 20105 55 1 B R e
175%, FEHCINARK, ZRWEIIRE-EiRE, 18
5 CIMP-High(CIMP-H). MSIFI## 3 [ B-Raf(BRAF)
AR SR CIMP IR HEAE T VT 22 Tl 83 41 i & (4]
FDNABEILN G 31 7 CGIE F 54k, CIMPI4r26
A5 E AT AE, 8% 5 HCIMP-H, CIMP-
Low(CIMP-L)FICIMP-0, 5kCIMPRH £ ACTMPRH .
SR, Z BT AT A 4R IE T CIMP-LAICIMP-03% A1 2%
5, R I IFZE A ECIMPELCIMP-0, A1t H Hi X CIMP
) o e s SR = AR,

2 MMEERBEL SCRCAEEER

2.1 i RGO R CRCR A I B N fa N . bt
SRR IR, ME R R A W EL, SER A K
Az R PRt 5 AR AR 2 SO T 0. SR A
WA 2 AN PR LA T B, A8 S B4 R A i
HrEmy, HEA AT DL — N IR A A I 27 AR
VR, TR AR R R R R AL, AT SO S
AT A A BRI, I Le i i 5 T 3RS 51 K
SRR R A 1B IR LIS AL ™. ) Toyota % 4
H T AR R 2325 RIS AH DO MEC GIHF AL I B [H (A
), ANERoFIMY ODZE MY AR R AE & FE A R CGIH 224k
(IR (CRY), AP 16RIMLE 2, 4R 1T B WF 58 1 AN TR
N, JHZEHCHI R R Y C G JE Ak /K AR 16 Kty
A, R SO K R A P 2 R 7 B 20 N AR BRC AR,
TN F A KT 10 22 57 2 s I A et e, &
T R R A ZE R C G H 324k, CGTH LAY
IR YTER G B0, BANETE S WntiRE R PiRIvTER T
BN “RMBAEF TN, SEWntig 2551k, JF Bl
RETEREE DRz Aiprh Rk ” 2 Hod BEVEER, M ml g
AR T R AR, i HIE N B AR IR 5 AR
P IR B A S 1 4 L P B0 (S 5 B I PIBK/A ket
AR AR R R AR R S K,
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6, . HBERPENSSERRNNRRAREE

FHEAWTZ AL, AR EE R CGLm &1L, S8
Jer TR A O3, 55 I R B S A DG B0 (S 5 B B i 24 3
FCRC.

2.2 MR ARIERATE S A TR H A EKRCRCAE T Y
R T, RN RCRCAEREZEZ —, It
HMAZE SR IE R B AT IR FRCRC IR R, It
M 2R O R AN 3 R ) 7 %5 P LA LR T A
MalkhosyanZ:!" 45 H 24510 Lol vt 45 i 8 10 v R
R EMLHIEER R EAA OC, SR S5 DNA
FSLMLIOE A B R, T E A G R X i (A
PR35 A% G B3 AT BE -5 1 0 4 S DN A FR AL 1) 2 IR A7
K. B PR R AL M R = AT e S 2
WEBERAS 516 IR T UL R 1T ER, DNA R 4L AT
REAEH i — L LR B 31 R A 8, R @ AR e L R 40
Wetase Ay “HHEEA G AL AU R, X R RLE
S AR ™, XU BILeu PRI S,
IR SR S R AR R N2
BEEEDR R CER, X — I R R R 2 Gt BT, B K
AFEER B 50T 1L, b4 BelshawZE ! IHf 704
CRCHFH EHZMEFWIF]. SFRPIFIMGMTHECGI
e F AN KT 5 SR ARG, T S B 3 I 0] B i AT
oY IEFE R R R I S B A G I WIF L RISFRP 1AL [A]
CGIsy A AUE T o s 3280 . A BRI,
KawakamiZ!" 5 HHCRC ## IE# 2l HER o AIMYOD
FFCGIm AP S LR, Hih —IR 50T
M FMetaZr Hr 45 HCRCE #FHpl6. THBSAIMLHI1%Z:
BRI C G B KT 5 LM AR S, (H Bk
MU A, DR 50 5 35 DR C G o B Ak ) LA 47
MUY 75 B4 AT 5T

2.3 BMI it 5fCRCHBMIZ 8] 5% & 2R 0 M 8 1,
B % BMIFE ATt i FE CRCH XUt [ RE 2 3 ™, &
BMIEZ M C R C AU 1) A= 4 2 AL I T R 55 46 1 4t it DA
T MEBGER . TR R R R AR - LI
ARG, AR EBMIF A B A S K C- e B B
M, 3 HR2GIF RILC R B H 5 L CRCE R AR
B, S B AR, R ARG ORI, AR
(RS ) ¥ 557 R 26 I 2R (ME ) 175 5 B 33K
Pi, SRR AL, A 1w g 2R A
IR = A B R 45 A B H (B WSHBG, IGFBP); Kt
)R Syl @ NN SPSREcty B SN ] i
B SRR 5 B A KR - LR IE PRI B, T J 5 2 A f
Sy BB K IR - 1A 1 i 2L 25 170 184 B R0 400 ot 240 P 1
o A . Noreen% W5 BIFE 15 LoV i Fh
i BMILHE AIhMLHIAIMGMT S 211 1 R 4b K F,
TG N B C R CRG, R b gz il R 4 25 T F#{KCRC
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P, 5T RS Lo BMIS FE AL B AR RE 54
B 5 1 A G 1 R A 22 e, (R AT R PR, JF HoA
BRI T 4ERF AL AR DN, Weisenberger 5™t 7t 22 #H
FEE AL RSO ZPECRCEFH FJCACNALG.
IGF2. NEUROGI. RUNX3FISOCS1/f zh¥ = 31k
AHE, FF H R EBMIFRE R EAKF 2 B A ni&
A, AELJEL PR S e H Ak R B A1 SR AN A5 17 .

2.4 BOR WIRZCRCRAER A —NEEBEFE R, |
SRR DA 3 L DR R A A 5 AN A B, 5 R I I
207 EHEhMLHL pl6. MINTI, 2RI313E K CGI
AL, JFE3 BHCRCHAFE S N2 W £%(OR = 2.06,
95%CTI: 1.43-2.97)*. Drew O UE — I W AH A =] s
% J7 R CRCR IR Z I HTHE TR FeHh, 5 AR 5 A
b, R R sk AR 0 4 5 0 14 i  [F) s 22 J ik CRC
) RGN AH 5%, 3 bL B R CRCA B8 wn R AU A
T 5 FLAEC R CHIM ST BLCTM P-H (1) XK it 25 B4
5, BRI 1 2 5 R CRC IR B2 25 5 B 0. SR A
(112, Paun’ 7RI 70 UE B A T AEWOR 2, TR I
B %A EFMGMTAHIR AR-B FH 3R AL L 525 P4, wF
TN DL RIS OC R BE: R T 22/ J 1A
JEE R (1 FR AR, X B Sk 3 IR R, X R B IR
BB OB I R ) e AL P e R B T 5 B R
R RT Re ML 2 RO S5 I IR ZK A58 2R, DR MR AT
DA Jory o 22 £ A5 0/ A DAL T 56 75 MR 0 28 I i v
IR B BRI, DR AES H BR 7K1 3 B R R A K
?}32//1\[28].

T MR 5 THIAE 7, Nishihara P — 35§l i T 70
R, TN CRCHF e WS A BY (RICIM P-H) i 2%
AIRIER. 5 B AT IEZE AR L, B AT DL 2 PRI
CIMP-H, 45 AR FH L, 40 BEE 2 5
CIMP-HIE ARG, LR BRI 5 L R R Ak 43
THLHIIIRANE . (ERIE 7525 HEKT A JHAH 5525 4 81 4000
P B0, HRvr 2] LG SDNASUS, &
TR 25 5C B B0 ) 508 T AT AR IR A i B T 1
AKT/GSK3B/BTrCP/hnRNP-Uid i FEDNMT1 1R 2,
A EUG 27 i R ST Rk AERY. kA Wang
SEBURE HH il SR StARE BT R AZAE X B i T U
CpG AL S5 A AL M IPax64t A3 7. H R LE HEIKT 4
BT, SO b alie R bR A, AR
CRCH 25 A AR SAH [R5 HLH, 75222
A5 K ] B AR T 4 UL 188 A 40 PR D) s e Ll
2.5 BRIB AR CRCIERIR R, ZRE =it
AL PR U A AL SRR R gl
J I i 1 e e i A G928 18 1 4 5 B0 R (R i
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