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2MEER A MRTHEXEEBIDNARZE L

pEL P gl RSt FEED OERE! KEEFT R
(YRR 5, VAL HORF T 56005, 5k 3152105 el — BB LY, 50k 315010)

WE  ZMH A 9 oy (acute myeloid leukemia, AML)&Z /7 P41 oo F 4w it B4 55, 15 9% 98,
EE2RIA A f. FRAR AL LR P H RAE I S Y3 iRk, AMLA R & 2R
b A Y, S AR A E KB, ERFIAFEBRF A P, AMLA @ R A= R G L5
E%. AMLAZ —F 5 e, 5 RERBFF ARG E %, DNAT AL F 2L
MAEAEEAR, AMLAE X I H 693 F DNA F A4t sk R 69 K A X R A F 2, % L AMLAE X
AR 67 F F AT T ZAGOERNEI AT, A EZARRITT Hen L. ZLELEN
B 7% DNA T A5 69 3 B | A 2558 T AMLAG 4 57 BTG 3R, I AR ARG AMLYS
I B R A FT 4 B3k,

FEER AR IR, BB L, Ik

Progress in DNA Methylation Research on Genes
Associated with Acute Myeloid Leukemia

Hong Qingxiao', Ye Huadan', Tang Linlin', Jiang Danjie', Ji Huihui',
Dai Dongjun', Ouyang Guifang®*, Duan Shiwei'*
('Zhejiang Provincial Key Laboratory of Pathophysiology, School of Medicine, Ningbo University, Ningbo 315211, China,
“Hematology Department, Ningbo First Hospital, Ningbo 315010, China)

Abstract Acute myeloid leukemia (AML) is a heterogeneous hematologic malignancy, characterized
by the clonal expansion of myeloid blasts in the peripheral blood, bone marrow and other tissues. The incidence
of AML increased rapidly in recent years, which has become a huge threat to human health. The incidence and
mortality rates of AML are significantly different in various ethnic populations and different genders. As a complex
disease, AML is contributed by both genetic mutations and aberrant epigenetic modification. DNA methylation is
one kind of important epigenetic modifications. The aberrantly methylated AML-related genes are pivotal to the
risk and development of AML. This review collected the aberrantly methylated genes in AML and outlined the
mechanisms by which contributed to the risk and pathogenesis of AML. A further classification of these genes was
also provided according to their biological functions. These genes might help predict the outcomes of treatment and
prognosis of AML, and help develop new individualized chemotherapeutic procedures for AML.
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1 AMLAYHLA

SPERE R 71119 (acute myelocytic leukemia,
AML) A2 5 EE 20 A 009 W7 (A7 70.6%) . AML
A V5 T 3 A R A P A R R LR A 2 e, R
AR LA A0 i B T B B e A Akl R 3R L (B
AR ), AR A v B PR AR TC IR
B, BAHESBOE G YR M. SR A ZH 2R (Word
Health Organization, WHO)#EF#¥] AML 2 Wibnift,
BLFE SR B AL 0 S PR 55 o 2
PRUELL K HAG 12 Wi R I o FhRic . AR gL
TR DA R A 550 1E , AMLAT 434 SR (1)
AMLAEE IR AL 2 58, Lo AMLAEGL 0 44 (8;
21)(q22; q22)5 7 (1 AMLI/ETOR 5 3 A BLS:; (2)
AMLAEZ R A ML, 55 8 460 248 5 5 2 B 1iE
(myelodysplasticsyndrome, MDS) 52 17 MDS 52 {H H
H MR B A O A1 =50%); (3)iRTT
FHIEI AML A K MDS, A48 A0 754 3¢ 1) L K 3 4
S AL g LA TR0 AR 5C 100, (4) TE 5 TR 40 R 22 A B ot 1)
AML, 73 MO, M1, M2. M4, M5. M6. MT7; (5)
U B B 0 M T I Sk A B
HHELT Yt BE R NIRSS

AMLX N A A B g, ot Sk e
I R e 2 FLI N AR AT 26 S A1 1Y) S T Ik i 22
TERRI BEAE N, AMLERAE R A2 %08 5~8/10)7, 4t
TR N A~6/1007 o (ESEE, 20124141 13 780
Bk AMLIF B (£14.39/1077), 10 200 AJET AML(Z)
3.25/107)9. fe [, R N e 34 2~3/10 )7,
704 DL B R N 13~15/10 55 R ELBITRAIK, R
RN A EHOR, AMLE 8K 1 E AR FI R EE I B
Ko A, AMLAIH 26 S AET - 3R ATAE R K IR ol
JEZE R . AMLR I 5 IE K 8 EAE DG, 7E T
704 BN ORI 2 RIBET 2 SR &, R
FELAIA15~25/10)7 .

2 AMLBI & fRHLHI
2.1 AMLAEXR)BERE

HAr, ©RELT KER M S AL 7 Lo T4
YeEbR B, X HAMLIIG T RS 55 204 8
AL T AR ) . X L S AR AL AT FMS AT S 2 IR U
FLT3(Fms-related tyrosine kinase 3)[15¢4% (AML
TSR AN 3T%~46%)1) . A% AT W IR Ak 2 (1 SE A
NPMI(nucleophosmin) ] 5€ 48 (AML 1 5848 %y

21%) VRIS RS P CCAAT S o 145 R - A
CEBPA(CCAAT/enhancer binding protein alpha)] 5
A5, WFFLRW, NPM1537% H FIL3-ITDR 5825 1] AML
BE IS 5t , FLT3-ITDZRZS 1] 1T 30%~40%4% %4
IEH B AMLE R, XK BEEEME % KIT(v-
kit Hardy-Zuckerman 4 feline sarcoma viral oncogene
homolog) J5t i 3 K| G R TLZH 5 B 52 R s S IR e,
O 2N IR 2 R U 25 #4358 (protein tyrosine kinase,
PTKIFPTK2), #£ AML (85 4 i} TR AF ol - %
{1 PTK2IX Sk B[] D81 6583 V7Ar. KITIFRA , Hrh 8%
M7 RAR T N AL R K, KIT-D8165A% 5555 vy
(R0 M T EAR oG o T34k, o-KITSZ 4467 AMLH &
B T M, OF HL YR e-KITHE N 5848
RWEET LM, tFc-KITRA) 88 RN E
RAFBET RS Fl G BE R (FG) /& AMLYH UL 57
WO, FGROR i 2 f g w] LU HI T 35%~45%
1] AMLAI ALLEL & 90%[#] CML(chronic myeloid
leukemia). 1, AMLI-ETORIEHEPILE L) 8% )L,
H. FFEAMLEE L 40% M2 B . AMLI-
ETORA M 38 0 A7 SN B g, R ) 0 i i
AT RUCRAT , FATH 5 R G2 3 RV 10 TG A A
. JIf HAMLI-ETORE P AMLIE T KIT-DS816
RAR FIG N H AL UL S A A2 % e AL T i) s B
o IXEERAL L) AMLI-ETORS A B S B AN R 7
JEH K, AR HIE W22 AMLEE TG WA &
X, T 4(8;21) S A I AML I-ETOR 5955 NAT A1)
Y5 s PML-RARo(promyelocytic leukemia-retinoic
acid receptor alpha)@i& 3 K 1] ILF95% UL _E 1) APL
S, AP O A BRI KO (LAY, KA (S
REYFIAR S I (VY ), AN [7) A DS 2R AT AN [3] 1) Il R ¥
Jr MG . Horh, VI 350 A A7 A b LA AT S Y
. SHEIL VAL PML-RARoSEF LI i35 1 CR Y]
Biv R UG 2200 ST il 4 e H 4
AR, TR R RS FA 22 ) P . te4h, BCR-
ABL(breakpoint cluster region-c-abl oncogene 1)3& [
M M RGN, WT95% LA FCMLEH, 1 H.
P 2 1 p190Bcer-AblEl p210Ber-AbItH A7 1 T~ 2%
WL AR P (Ph-H)AMLEE# . Ph+ AMLYZE 2
— RSB ZE ) AML, 7] 4% CML S BE AL BT AL,
A 4555 BCR-ABLII 1 588 1367 BRI 55 5 R IR 54k
J7 &AM, BT L BCR-ABLIE R I F0AE S A FR G i mT
B0 B 2 ORG ST I A fabs . TN 155 3¢t
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Cohesin complex
Spliceosome

Tumor suppressors
Transcription factor fusions
Myeloid transcription factors
NPM1

Chromatin modifier

DNA methylation

Signal transduction

59%

0“% ld%
4y B AR A AMLAG 15 (A5

Percentages are incidence of all AML cases.

30% 40% 50% 60% 70%

El AMLHERRLEEEINFES E
Fig.1 Functional classification of the commonly mutated genes in AML

PR 75 B AT S A t(15517)— B T AML-M3,
8 T QAR 21 5 Y (AR ) A7 0(8;21) — R AFAE T- M2,
W ILFM1. M4, MDSH',

W 1Tz, M4 AMLI {51 o 58 2% 5 D] ) 25
B INREHT, P AMLAH G 1A% A8 540 by 9Fhi 2k
AR SR LR Rl . ARG 3 N
NPMIFEAZ W, g J ) L DR 58 . P 21 2 WL A6 M
BRI 6 (DNA L R (5 i 1 ) (5 5 5 3
RIS | i S R 7 R R AR L 53 A MRS PRI 1
N N B O 48 . Jh4h , AMLY A 5 DNA
FEARAH D (R 548 (AR EL A, 36 W) DNA F 64k 72
EATE AML IR Hh i B A U,
2.2 AMLEXHZE DNARELEIHERRE
& F#L I

DNA FJEAL & At i 2503 DNA 41 1 4 5k 4]
FIE KA BRI —Fh R WAL AE M o AEAE 41 i 2 1L
I, YR8 R 3 140 oAb 5 ) R LR BT
T AT 2 FRIRARCIRAS T B o AR5 40 0 sl HH 4
IR A5 I FE K 4 MELS 1 (Meis homeobox 1)F1 HOXA9
(Homeobox A9), H 5z HEAE i THm 1. K&
DAL i3 8l 11X CpG 8 iy F S5 A4 o e S5 R 0 R ) o 2
Bl [T, DNA FF B g 2 J5 R A 564 11 O
R, O R YRR DR A Ry T AR . AR
FERIZ P AT I, A1 Rk DNA FR R RS 1 1
I DNA F L3R g 3L (Dnmt 1R Dnmi3)'S), 7R
tH DNA FHJEAV 7T BELAG [ 5 3 R 0 0 3 1001 48 i
HSCs(hematopoietic stem cells)73 4 PA A 1 1ML 555 T4

JeLSCs(leukemia stem cells) [RI4F ]

7E AMLJE N HA7AE 5 5 TR AT B 22 1
UG , [R5 DNA AR G i A2 Jir e 00 ) 5 R %
W LR R IA TR ER . MDSHAE Y AML b AL 5
R EZELEN . BRI, PR AMLAHSCEE KA 31 X
(O IE PR, A7 BTk 52 BE DR ) 1 T4 LA
SR BT AMLIF H A5

H ATt 78R W], DNA I AR 0 5 1) 5% ) 32
LI = AHLE o EEVE AL, B DNA
L AL P] B R R R i b, i AN R S B
SR A, AT 52 0 S BT A s i 1k AT LR
) $LAE HILA, DA TR 2R B ) B AL DNASS &
U MeCP2(methyl CpG binding protein 2).
MBD1(methyl-CpG binding domain protein 1)i# i1
PRAF I 1 B e B A X S 4 5, BHL i i A
THIERIE B sk A, WmiIEE R ok fw)n
SERENLAE R, DNA AV 2538 1 52 m 44 (44 1)
MG FAAROEATENT &, SRR O EA
B A

15 AMLIAH 2% (1 57 H DNA FE AL A FR A
SEAC RS AL . CpGs AR DX UG R Ak 5 R
=T DNAEE TS, Ktz oott. & nliog
JEFR R, B RO AR I, 3 SO T 1) S S AL
o MR BT I CpG B H ey R A ) 5 R R
BR, 52 A b A AR AN B B, B i AR A
Bl 11 e TR B0 RIS, AT A A0 2K 25400 1 45 5 )
YEHT, LA I DNARSICIE R G 25 LA 1 L. &5
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AML-related genes abnormal methylation
mechanism
(Direct, indirect and random effect models)

of the genome inhibition signal

Induce abnormal Evade immune Promote
regulation of miRNA destruction angiogenesis
Affect the stability Interfere growth Increase cell Enhance cell invasion

and metastasis

: [proliferation potential| *

Ch RNA transcriptional Cell
romosome ‘m p ' ceuhation

structural stability regulation

Tesseenar :...: e,
vy v
Cancer cell

Multicellular '
behavioral regulation

behavioral regulation

E2 AMLEXRIEE 7 ERELERIE
Fig.2 The mechanisms of the aberrantly methylated genes in AML

A AMLOFFUELL, FRATAELS 74T HNHEN T
DNA H AL 5 AML K AE Kk e AH A FH 0y 1
BLI(E2).

221 ®aAkRAfEE DNAFEAL AN
TR AOARGE M AEFE LD D) RE R, 4k T K G
S AR, e Bk IR R A AR R . ARy B
(RS e A AL, B RCAE 52 A e+ e PR L ARUE
RAFFELAER, ACAT PLE R Y05 DNAS 547
ST, T H 25 L D 2 AR o I TS
16 52 AH G K DR i 1 40 20 IR — D6 A4k [l FHIT (fragile
histidine triad). MutL % [ [F 84 MLH1(MutL
homolog 1), O-6-FH5E IR DNA F L4 1% i
MGMT(O-6-methylguanine-DNA methyltransferase)
S8 DRI ) PR AR T 2 o) DR (R AR 7 A s i L
t, FHIT AT 35 G (ARG A 0, sy FHJEAY
B 3 SO PR Rk TR, 4k i A B B i B ) 2k
T BUHE D20 ARG E T T e 1), 1 Ahad w] i ik AL
TR AN B RGN Bk, 5 AMLE AR R A EE Y
Wi. 1fif AMLAE# IS AE(E MLH A ) H AL IR0
G, TERS LR AR IS MLH T] 5 | % 40 i J8) 45 45
DNAZ AL HATE R, IF H MLHIFERE A 25y
AT SRIRAE PV MGMTHi b5 ()l ] LUE 5225 e dt
FIE B DNATS , FR 30510 FE ANk A2 i
JeORE B A 701 SN PRI AT 000, PR 4 3% ) 1R AN (]
Xof Ji IR B8 S AN ] (R AT T T P

222 HEmiRNAFFRAT /PRNA(mMiRNA)

ST TSR R B — K LA 225 11 A B B R
/77 RNA. eI #E ) 55 72 1) mRNATH) 3/
TR DX I BT 1) B s 5 0, AT 3 mRNA
PIE B R H] . miRNAS S Z R A584%, 2051
WRRE S REEGE. G, SRR, 4
BHE DA AR T MR WG AR SR RE 7R, v CAFE i 2
W RIS R BT IR AR bR A P2 CE B R
DA I miRNA ] F IS4G 2 Bl N SSHRE AR OC o
miR-203 2 1T 4 A& H I — B Bz Ik e e v 1
miRNA, nJ 5 $#5E KL [R) 4 H 25 5 Mg 40 it 189 5 53
o TR, B 58 R Y7 n 51 AMLAE S 4
[f1] fil & 55 Xl BCR-ABLI ¥ miR-2033E K 1 8 1 X &
A K, AT E I miR-20376 1k, 4k i 41| BCR-
ABLIBH Pk (A 10995 40 LA 523 Let-7 5% 1 vl i 3
OIS Y e o s SN TR PSS SR N 2 VANRE S ol i R 2
o, Let-7a-35E K 7F 81.1% AMLYE A e F 34k
BT AR PUER, Ak 2k 76 B 3 K RasFil Myc
RE TP, 33 AMLIE AN A A7 R B PY . miR-9
TEIE M4 rh Rk, SR X3 B R B FIE K
AR RS . AF AMLY miR-9 5 F AL A8 i
LIRS AW, T 5 A0 4 B BE A Ak, fR k3 i
RGP AR P, 7T 145 QAR miR-370 i #2 [y
FOXMIFGSER T, et i e RE . Ik I AML
EEVIUGAN L miR-370 H I ey F AL R IE DR,
MR 5-%000% -2 - Wi A MR 5, PR R A& 0 5 ]
P miR-370KIA 0, JLAl, miR-66347 T 205 4L th
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b, 5 M ST e R OC, HRIL T &
B A0 MG A LA AR o A 45.5% ) F ML 4l
AR fe41.4%I1 [5) L3 AMLEE S T, miR-66348 /5
FH BB M T 23K R 1, 3X W] REIS 7vmiR-663 1) H
AL B e AMLACZE R WIEEAERT . 28 F, miRNA
(1) AT SR AMLIG 7 A7 22 o

223 FHRAEKRWHES 20 1 J 30 R
AE T S A T AR SRR S AR E AR S0 T
LK (R4 TNF receptor superfamily, member 6,
FAS. Caspase3)n] j = 5% DNAH X4, A+
Poan A K G S o e AR DU R 12- )5 41
4 i (arachidonate 12-lipoxygenase Homo sapiens,
ALOXI12). BET-AHKH 1 1 (death-associated
protein kinase 1, DAPKI). DNAZE 4 FH| A -1
(inhibitor of DNA binding 4, ID4). %W 1§52 /R 5L A
(Retinoic acid receptor, RAR). W25 MR A% 52 A FL K]
(retinoic acid receptor, alpha, RARA)SE (1) 574 H 34k
VE 5 g o A KA 5 kA7 8. ALOX122
% JEANV R IR 07 R AU 5 e A e v T R0 D
F, AT A A K AE S AR T, DAPK 1 y-
TR F T SIE TR E A, fTEAGK
PRSI T R T A I R Bl AR
il R ALYTER e LD ID4 )5 3)) 1 1) AR AL
{43 ID4ZETEYTER . b VAl va 7 AML AR 3 B
Jee A8 T FAARR LD 435 DR 11 PR A SR A 4% e 410 76
1B, RARMIYE FTRZH R X2 A4 (RXR) W] T e st
TR G G HOR SN T (RARES), 1l 5L
G0 T S R T 5 I PR P o, o A g B i
SACFIAT . AMLA RAR2FE R i 5177 H B iy F 3
1, AT RARa27%55, M B0 A KA IS 5 1)
RIS P RARAVIRCA RS AR I T e %, 5
KA s BT R, JF B MR pgam
o 2y 7 0 S PR RE A I T RORL A o S 1 A o ]
To WIUERW], RARAJA B I AEAL 5 RS (1 23K T 1
b5 S R IR 40 ML i R A O B, A IR 1%
AR PRI DR e s AR S AR, FIr R 2B S 6 (n
PML-RARA)JEM3 IR IES 4L .

224 HLELIEAHIR  AMLEF AR E )k
AR B B BRAG o 1 BE AR O 3 40 A Bl 2 24
FO AR W6 AR T B0 M S e R G0 B did B AR
T RGN, IR 2 e T s G RGN . It
b, LI A0 AT 75 SR LA™ A S e L, etk

2K A F -B(transforming growth factor beta, TGF-B) [
A5 -6(IL-6)55 , REHLARTT IR T2 V25 L 47 1
PWHTVEHI BY, INK4B(p15)HE RS2 41 o J&) 391 25 13 4 #
P41 CDK4(cyclin-dependent kinase 4)F1CDK6(cyclin-
dependent kinase 6)KJ4Mfil], HAR HEAL AL T
TGF-BiF 3450, 7 AMLHE &, INK4B(Cyclin-
dependent kinase inhibitor 2B)2& X i3 3l ¥ 1=y F 24k
ik BB 2 TG o INK4B S I T fe & &
HUE 95 40 H IR TGE-BI Y, teAh, AMLIF A2
A7 AT BEAE R SRR B i 20 N ok TGE- Al 20 v ik
E G TR T o BRGS0 45 KBS, b Ah, GLU R
AH2REK F11(GLI pathogenesis-related 1, GLIPRI). &
EAL AL S 2 (peroxiredoxin 2, PRDX2)M 54
IR ) S /E FH P2 B 52 . GLIPRIS B R4
JH 43 AR A SGIBG T ek 5 DT A R A BRI 12 L R (1) 3
AT SIEREA 5. PRDX2 1] DL b it 4840 &
ML) . Nef24L 38 ] A HIROS HI/E H,
JRILHRAT I P A AE RN, 1 PRDX2 It 2wt 1) £ 1
E AU ORI ], AL, PRDX23E AML
() — P e B MR AL R . 7E AMLHY, A8
A RIS, iy HARER A 5 U A R
A b7,

2.2.5 3Gimsmpadgih e 0 0 5 BV e YO
XF IR ) A AR OB EAE T, LR B A MMTV
L ZK % 5A(wingless-type MMTYV integration site
family member 5A, WNT5A4). polotf i 2(Polo-
like kinase 2, PLK2). 43 Wh%) 5 I5AH G 8 [ (secreted
frizzled-related protein: SFRPI. SFRP2. SFRPS5).
TS B R W PR I8 I E 52 /R[] 1 (protein tyrosine
phosphatase non-receptor, SHP1). WNTHI i
“F 1(WNT inhibitory factor 1, WIFI). MR EH
73(tumor protein p73, TP73). J& LW phIt
3(period homolog 3, PER3). 4 H5 J& A £ F1 4 i
PPN (cyclin-dependent kinase inhibitor 2A/2B,
CDKN2A. CDKN2B). /NMEEFiZE T ZINC/
EBP(). CCAAT/Mi9i {4558 [ (CEBPA). et
iy AL L [A] 1 (hypermethylated in cancer 1, HICT).
runtfH ¢ F% 3% K- 3(runt-related transcription factor
3, RUNX3). SNRPN(small nuclear ribonucleoprotein
polypeptide N)&& (1) HI EE AV 3570 41 i (1) 3 5 7 A 7= A=
FEW, 7E AMLAY, X SCTLPR () 3 sk Uk . DhRed 2k
5 Z e 0 A A R AT R
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S oL P AN PR A H 0 S g, P DASE K
(GRENTE AN NN TRt OB N ey B g AL
Yt S A (telomerase reverse transcriptase, TERT)Ff
A A S T 2 A o, DA T A A0 2 R A
o fERMEE IR AR, TERTHIZE N A F 24
o o, AMLIE A TERTHUREAGRE W] o i 1 I
NP P IR 2 ) b VG A SR T AT ] R
{IC TERTHE X Mg B i 1tk o bAh, LW Va7 259
B0 (As203)t EAT T U S A Ml % M A T o il 1)
A5 S 11099 40 e DKK-1(dickkopf WNT signaling
pathway inhibitor-1)J& K 23 AL, A0 WNT/
B-cateninfy 54 T K 1) 53 5 PO 7, 4k U i
RLBES L U SRERE N p 53 31 DR AR S

LAk, 0 m 0 A B ) 6 BRI E

226 ARFTAME AR EIEIRIR R A A
BT A L PR AR B, TR I A AR R T T
s PR AT S G YT J7 ik WEUREI, A A KA
%A1~ (vascular endothelial growth factor A, VEGF).
F5ZEHE A 13(Cadherin 13, CDHI3), A B H ik S-##
M 1(glutathione S-transferase 1, GSTM1). JUNB(Jun
B proto-oncogene) iU J PR 5542 D e 5 K 2 424
SN AR T Sorh, VEGF &I 4 B2 41 i 1
Rt R g G R KB T, AL AR A LA A 1
AML 8 RAAAE L 3G A . Sl A 2% B (MVD) 3
i~ ML P VEGF & f 4w LU VEGFJH 8l 11
BB SIS, VEGF A 271K FF Ak n) (2l 1%

F1 AMLIBXH S E R ELEIHER
Table 1 The aberrantly methylated genes in AML

LR 7326 DNA HIEAL B AZ {L FER s FFTHLX
Gene classification Changes of DNA methylation Gene expression Regions
Affect the stability of the genome DNMTI+ NA Japan™”
FHIT+ Down regulation USAPY
MLHI+ No association Germany™!
MGMT+ Down regulation Serbial®!
Interfere growth inhibition signal ALOXI2+ NA Britain®
DAPKI+ Down regulation Italy™®!
ID4+ NA China!"
RARA+ Down regulation Hong Kong!*
Evade immune destruction INK4B+ Down regulation Canada’®”
GLIPRI+ Down regulation China®”
PRDX2+ NA Germany®™
Increase cell proliferation potential WNT5A+ Down regulation Spain'®*
PLK2+ Down regulation Greecel™
SFRPI+ Down regulation China®"
SFRP2+ Down regulation China®"
SFRP5+ Down regulation Chinal”, USAPY
SHP1/PTPN6+ NA Korea™
WIF1+ NA USAEY
TP73+ NA Brazil®”!
PER3+ Down regulation China/®"
CDKN2A4+ Down regulation Brazil"!
CDKN2B+ Down regulation China®, USA"
C/EBP{+ Down regulation China®”
HICI+ No association Cell line!*!
RUNX3+ NA USAEFY
SNRPN+ NA Greece!®!
TERT+ Up regulation UKB
Promote angiogenesis VEGF- Up regulation Germany'*!
CDHI13+ NA USA™!
GSTM 1+ NA Britain®!
JUNB+ Down regulation Britain'*
Enhance cell invasion and metastasis ZO-1+ Down regulation China!”
CDHI+ NA Denmark!*®!
CDHI3+ NA USA
GRAF+ Down regulation Denmark'®!

“+7 R /RDNA FBEAL 7K BT “— 3R RDNA FHEAL /KPR B NAR R AT Ik Hlks o

“+” indicates increased DNA methylation level; “—" indicates decreased DNA methylation level; NA indicates a lack of expression data.
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PR 7 IR0, A8 1 995 40 LA 1 90 8 5% 3 e 1) 7
REK, BMAMLK 4. AL, AMLAF VEGE3Z 1A K]
FVEGF-Rs) & S EBOE R N1, VEGF-RsHE R kA=
o AL A CERIE R TR, H TR 1] VEGF-Rs ¥ 2
LA 259 CUAE IR R TH N 20 1T CDHI 34ttty
BT S8 AT A0 M RSEER T 1 — A GPIA e FE [, 7T
B 1E 007 P R 40 R T 5 B sh Bk AR Ak A %
i A1 AMLIF 4> 355 R 4 FEEE K Cp G iy R A2 FE 6L,
AT EPEMEREA T AN R BN B ). JUNBHETUN SR
(100 B L 03, o P gRg I A A i 4 DDA 56 1R 4 - VEGF
R e SR (A DA T B A M I AR A, R
7 JUNBZY -7 0] R A A0 a0 0L 65 A 8 ) 7 4
o THREr T LU T B 5 FR L 8 A 1) 750 b G A A
JUNBJ )12 FSAL, nlffBRIUNBHIH], ZIEHLA
ML95 335 PR R A F
227 RITmIeAR At R i IeE 4 s 28 e
B A SR AR YT R =2 R R . 5 (IDNA FE
b2 B 0 1 A0 R e B S e 0 4
S 5 B A A AR R AR L R i R B
11 9(matrix metallopeptidase 9, MMP9)iifi ixf 14 jji
O TR A 1L 19 452 0 1 AE AMIL R A b R 4 i A
File MMPO AT B fif 40 M A8 356 5, AT 25 ok 47 34 i A
0 AT B AR N LA 41 219, WF9R 0, P4l A
1] DL 3 98/ AMLAH L & h MMPYT] DNA F 3
K, ATmRNAZR L W25 0. 0.2 mmol/LBi +L
Al 2 1 I MOLM- 137 7735 40 e 042 28 fE 0, 4%
S B LMY 22 B B 9T SR ) S T AR 41 AR
N JARAR N PRI B A S5 25 184, 1T MIMIPO f 4 £
FIZ VUM ZE AT DL — L% . FrLh, BT E G
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