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RUNX3 B #h-F 0 AAKS, A RBU T RARES G RARERIE RELARES EAFNXR, SR
80 4] NSCLC Jif 7 # A w 20 #5i45-m) 2] RUNX3 KB & 3h T F 51 (25.0% ) . RUNX3 B3 T A B F AL &
MEAIE(P=0.020), HAR(36% ) & F8:5%(11% ), N 5-#(OR:4.898,P <0.001) RUNX3 £ 1/ & 3
FFAM(OR:20.293,P=0.011) 2 ¥ KRG LmAE AL LR R F, £HE KM A 554 .Cx $HE
A& B RUNX3 3B ¥ &40 (RR:2.345,95% C1:1.130 ~4.865,P =0.022) 2 ¥ a3 A A0k 5 e/ 4,
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RUNX3 promoter hypermethylation and prognosis of
early surgically resected non-small cell lung cancers
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Abstract; Objective To determine the relation between the promoter methylation status of
RUNX3 gene and clinicopathological parameters, prognosis of non-small cell lung cancer ( NSCLC).
Methods We collected 80 formalin-fixed paraffin-embedded lung cancer tissue samples from
NSCLC patients who received postoperative adjuvant chemotherapy with cisplatin. Genomic DNA
was extracted through phenol/chloroform extraction. The methylation status of RUNX3 was deter-
mined by nested methylation-specific PCR (nMSP). We investigated the pathological and prognostic
characteristics of NSCLC stratified by methylation status. Results The RUNX3 promoter methyla-
tion was observed in 20 of the 80 NSCLC samples (25.0% ). Methylation of RUNX3 was more fre-
quent in adenocarcinomas (36% ) than in squamous cell carcinomas (11% ) (P =0.020). In mul-
tivariate Logistic regression, positive RUNX3 methylation status (P =0.011) was found to be inde-
pendent disease-free survival factor as was N stage (P <0.001). Kaplan-Meier curves showed pa-
tients with RUNX3 methylation had a significantly poorer overall survival than those without methyla-
tion (P = 0. 003; log-rank test). In multivariate Cox proportional hazards regression analysis,
RUNX3 methylation (RR:2.345,95% CI;1.30-4.865, P =0.022) was a significant independent
prognostic factor for the overall survival. Conclusion RUNX3 methylation is a significant inde-

pendent prognostic factor for disease-free survival and overall survival.
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SRR I fa R M, I 25 T AN [R) A9 4 B VA T X Bl
BEBSIER HE, AR, A O Bk 1L
fRIFFE > 2 B IEIN CpG By LAk Y 25 T
TE IR B R AR R Ji i A P ke B AR, LA I %) T
e F) S B2 W TG 7T RS0 TS TN A S
2007 AFEAEZE JNAF A IF Y 5 1 FE 5 s D 23 4F 25 2
t : DNA g B REAR AT PR Ay fili 98 12 T s 00034
FTRCR A IR AT . ARBFSE R T Bl iy
PG 5L Ak E 5 M PCR ( nested methylation specific
polymerase chain reaction, nMSP) f:{il] 80 4] F-A -4
SR B AT BOIE /N2 il 97 ( non-small cell lung
cancer, NSCLC) 53 19 i Jig 2 20 RUNX3 F& [ B &
TR, BFEHETT RUNX3 AR ARG I 78 il 51/
AR PR S, LU Sl R A 5 B G T

1 HEH®

L1 s RA 2 T Ao AR AR R

TEHX 2004 £ 8 J] 7 2009 4F 3 J 75 g KM
e R B sz TR G A B B4y A9 ¥ 2 NSCLC
SR T A BBRAS FG R GORL, 3L 80 4], A gEhr
W 1) AR5 AR A B R B2 i NSCLC;2)
KRBT ARBEATALATHCMRE G T 33 ) M 1 TR
ARGERVIER, M PIPE(R,) 34) RJG #4714 ~6 1A
SRR by e ) S B AR ST
1.2 2K

EZ DNA H £ ALk 5] & (EZ DNA methylation-
eold kit™) & 2 Zymo Research 4= ¥ %} $ /% w] 7=
5:CpG I JE L 5 % [ NEB 43 7 72 2 x Tag
PCR MasterMix -1t 50 JARA: FLRHH 48 7 724
1.3 3146 &

FIF RUNX3 3£ nMSP () 3 X154 Invitrogen
ARG, G sIILE 1,
1.4 7k

T AL - B/ S 05 2 3R 0 DNA, #72 I EZ
DNA FEAY 3050 & U6 5 54T DNA H AL 4
H1 2% RS 2 7 [ 5 A 055 2 RS 41 4 P DNA 42
Wi /)y, % i MSP kDL 38 B i R AR, BCR

DNA methylation ;

prognosis;  non-small cell lung cancer;

FH nMSP, LR Ak 5% % il b 3L S 09 1E 55 A I 5 1]
41 DNA {1 P B, A 28 F A0 5% A% it A 1A% 1E 7
I3 P2 DNA AR B BE 2K B BUE K A 25 [
B, %1% PCR WK & 2 x Tag PCR MasterMix
12.5 uL, E RIS (10 pmol/L ) 4% 0.5 pL, &/
J& DNA 2.0 pL, KK (ddH,0) 9.5 ul, fik
725 uLo 55 1 # PCR W &40 95 C A i
8 minf5 95°C 45 % 30 s,46°C B k 30 s, 72 C IE fif
30 s, JEH 40 YR, FE 72 C RIEMH 7 min, i )5 4 CF
PRAE 56 2 5 PCR LW 1K £ .2 x Tag PCR MasterMix
12.5 L, FFE514 (10 pmol/L )% 0.5 pL, 45 1
W 2.0 pl, KE KK (ddH,0) 9.5 uL, Bk
£25 pLo 552 % PCR I 45 F R 95 °C i 48
8 minJ5 95 C A 30 5,56 C (U) 5 60 C (M) B k
30 s, 72 C AIEAH 30 s, JEFF 40 Y, T 72 °C Gk 7
min, iz )5 4°C N RAF o

%1 nMSP3|#F5|
Tab. 1 Sequence of nMSP primer

EIE7EA 7 13 Fr BRI bp

SNEISIY) 5'-ATTTTTTAGAATTAAGTGG-3' 233
5’-AACCCTAAACTATAACACTAAA-3'

M 5|9 5'-GCGTCGTATAGTTAATCGGC-3' 123
5'-CTCCTCCGCGAAATAACG-3’

U 5| 5'"-GTGTTGTATAGTTAATTGGT-3’ 123

5'-CTCCTCCACAAAATAACA-3’

1.5 %it3am

BdE o3 B 5K ) SPSS13. 0 e it B4 40 R 47
R LR X K B 5 JC AR A7 o B R 4 28
Logistic 43 H7 , S A A A7 (14 5 K 38 43 B R 1 Kaplan-
Meier f5 517341 (Log-rank £ %0 ) ; 2 A 3R B AE A7 70 A
KM Cox 437, P<0.05 N ZERA G #E L,

2 # R

2.1 nMSP sk#m RUNX3 £ B &3 F ¥ k4t

N FH nMSP 246 I 80 {51 NSCLC £ 25 iy il 48 2.
ZUbRAs, Horr 20 41 (25. 0% ) A 3] RUNX3 JE K A
B X AL, 60 1] 987 2 23 A A5 31 S5 HY A
PRI FEAHL KGR LA 1
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1 2 3 Ne F AR 1Y OR A4 H{E 2 20. 293,
SM Pl P2 M U M U M U M U M

Bl 1 RUNX3 £[F nMSP =4I Ag #E g AL ik B, SM:
50 bp DNA Marker; M FIELAL %47 s U AR HIEAL 5%
5 PL: R BT B P2 R FREAL B PEXS IR 5 1
AR it i 2R BR A5 22 3R 3 H Ak il s 4 4U6R
A 3 R AU AR AN ; Ne: 28 FIXTIR
Fig. 1 Electrophoregram of nMSP products of RUNX3
gene. SM: 50 bp DNA marker; M Methylation
bands; U: Non-methylated bands; P1. Methylated
positive control; P2 :Unmethylated positive control;
1; Methylated lung tissue of NSCLC; 2 ; Partial meth-
ylated lung tissue of NSCLC; 3: Non-methylated
lung tissue of NSCLC; Ne:Negative control.

2.2 MIBLR

R % 2011 4 3 H 30 H, 36T 41 fil, B (H
39 ] (45 AEI 36 ], 5105 3 ) , Bl VI3 96.25%
RUTEHE LR VTS ) e, AR 7 A
K82 H,3 4EEAEH 57.5% . 1E RUNX3 W R4k
20 ol BE T 15 ], 3 AEA A7 AR 35. 0% R HT AL
i 60 fil BT 27 ], 3 4EAEAE 35 65.0%
2.3 RUNX3 KXW &3 -F VAL M & 06 R Rk 24
A K F

S5 IR W] 44 {5 g A8 2 AL 16 3], 36 4] fif
i B Ak 4 ), BEs 1 B 4L RUNX3 JE R
HALRE (P =0.020), 22 %4 G it 2% & X ; RUNX3
FEH R 3 H AL 5 80 5] NSCLC £8 35 1Yl PR i 2
FRAE S R HAK 36 2, RUNX3 B[N 3 8+ H 24k 5
ABE AR M T & M ) N Gk 45 ) M (i ik
FeR%) o1 I Mk L EE R WO s e B A R BE
FEAZ AU TC W S A O, S5 BRI TR A O, B ds A 1Y
RUNX3 D5 WAL 308 Tl
2.4 RUNX3 kR B3hF F s NSCLC H & 44
4 % W& 5t

RN 43 B ARG 5 BTG 97 Ja AR ™ 4 18 BR 2 U
FEWIE A, BRI RUASER U, 1 8 A Logistic
TP RIIA T . BEHUERS R AT
G331 N A3 B AR BE R AR A R S TT
HH AR S IR s 10 ol R 5 2 R A XA
RN Logistic #E17JC A4 A7 1Y 819 43 #r , 45 2R
TN SRR PR R EE2E I T 3 e B R K
AR A BT W s X R JE NSCLC 1 & % s
¥ ICHI B (P >0.05) ,N /- (P <0.001) | FH A&
EARZS (P =0.011) 43502 AR J5 NSCLC i (1) 7k 37
MR ZR . N A3 (OR) Al 1By 4. 898 5

2.5 RUNX3 KB BT FHAME NSCLC &k A4
WERF 5N S RE S
2.5.1 # B % Kaplan-Meiker 2#7

{#i [ Log-rank ¥ 4 # 17 Kaplan-Meiker 4= 1% 43
Br a5 RANE 2. 2 LRI, R AL L A A7
TR 2 HAFRERAGITFE (P =
0.003) , RUNX3 H:[R F KAk 4H A= £7mt[a] (31. 380 =
5.048) H,95% CI Jfy 21. 485 ~ 41. 275, H vi 4= fF 1
] 22 J3; RUNX3 K& [H R W O5E A6 4 A A7 i )
(55.560 £3.945) H ,95% CI >}y 47. 827 ~63.292,
LA E] 79 1 o

2 RUNX3 BEASHEIRARERERNX R

Tab. 2 Relationship between RUNX3 methylation and
clinical pathological characteristics of NSCLC
patients

AL

I PRAFAE n - TR % ¥ P
fEiY/ %

<60 52 11 21

=60 28 9 32 1.172 0.279
PE

B8 21 5 24

5 59 15 25 0.022 0.883
S B 2R AR

Jisi 44 16 36

B 36 4 11 5.455  0.020
TNM 4334

1 28 7 25

I 20 4 20

I 32 9 28 0.442 0.802
WL

A (N,) 44 11 25

Jo(Ny) 36 9 25 0.000 1.000
W

H 58 15 26

J 22 5 23 0.084 0.772
Ve

wrharl 49 15 31

ek 31 5 16 2,124 0.145
i Ae

+ 32 10 31

- 48 10 21 1.111 0.292
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2.5.2 NSCLC &# Cox % B % A K547

PEHUCFERY E R EEEAL T 7330 N 20 o B
PR MR RAR ARSI AR RO s
10 A5 77 AT REAHSCAY I R BEA Cox KUK [a] Y15 Y
PEAT EAAF T, B R R - N 23 (P <0..001) | H
FARIRAS (P =0.022) 5352 AR 5 NSCLC B A Al
SERCR N R o N g B A G 8 B BE (RR) 2,393,
95%CI g 1. 518 ~ 3. 771; Hl JE AL R 25 9 RR Ny
2.345,95%CI J3 1.130 ~4.865,

100~
[t
80~ e -
L RUNX3 RHIHEALHL(nmp0) AL
L + A
60
B FORFEEALR R

BRVEAA 1%

20 RUNX3 AL (n=20)

P=0.003

1 I I I
0 20 40 60 80
AR IR/ A

E2 RUNX3 EEREAASERENARFERFE
b3 K-M H#i £,
Correlation between the methylation status of
RUNX3 and overall survival of 80 NSCLC pa-

tients using the Kaplan-Meier method. The sur-

Fig. 2

vival curves show the patients with all stages of dis-

3 3t i

RUNX3 DRl 37305 2z 0 — Tl ffr 98 40 o 5 A1
FCRE R AN 2B K & B R T, XA 15 5
A A 2 AR A T T A2 2 A SRR A
Fi. ERT RUNX3 H: D 30098 Lk o4 A 58 40 4
HATRENLI R : TOF-B J& 14 2 40 i A6 K 1945 %5030 o1
7, TGF-B {5 53 % 9 25 L T 5 30 2 A i g 1) 2%
A RUNX3 8 4 5 TGF-B i 53l i b AR 3 2 21
P9 7 RUNX3 kA fs B2 TGF-8 (5 %5
B 0 R IS, SR G R

KERBETE S KB : CpG 8 w5 F 34k BT 8y
RUNX3 35 F W A 2 | 32 77 76 T i 98 L LIS &
TR DR A5 R . ASEIFTLS S B R 80 4] NSCLC
G A2 RS 3] RUNX3 5 351 B 564k 20 4]
(25.0% ) , 5 3CHR™ el AL, 2 W] RUNX3 Ji 3 1
H Akt 3% 58 77 £ T NSCLC b, b A iF 5™ 4 1
RUNX3 FERTE 20% ~24% NSCLC 2H 22 F 19% Jifi J

A A P2 JE 3T IX CpG & i H JEAL , T eI i
Jea il 2H 2 PR REA R A 0 ~ 3%, 4% RUNX3 B A
R Al 2 a1y, RUNX3 35 IR 3 W ek i S
TR 5 Mg 10 4 A K DI AE G

Sato %“0] 1 Yanagawa %[11-12] W) 5% ¥ 48 H
RUNX3 WAL S5 WA 3¢, HL & A8 Sl = 10098
Yanagawa %5 ({)fF 5 % 8L NSCLC 1 # F 34k R
F /T, A RUNX3 HSEEAL S 1 T 4 5] NSCLC
I E R L A 3 7% o ARS8 45 SR s« BRI 1Y
LA R o T8, 5 B AT Y — 3, RR
[Fi) 95 Bl 27 780 1) NSCLC RUNX3 W1 Ak 775 W i 2%
SPo MRFEE R 1 S B fE B R R MR R B
YRR B ECE N LA R B, BRI TER
AWFFEEERAT H RUNX3 W 36 AL 55 W A TG B S8 A ¢
M, MU Ak g F T/ 108, (e St
S X T RE S REAR R R R AT O, TR AR A
— BRI BT B Z R G R o AR R B AR AT
5 RUNX3 WAL A AR G, #ED RUNX3 H &AL
A B3 A 5 i g AR A1 =2 A1) LAt PR 2R 5 M S

HIAF7E 2 0 RUNX3 W 354k 5 W5 17 78 A 256
P£. Yanagawa 25 BF 5% T 10 Ff Jib 558 $ oh) 3t
(DAPK, FHIT, H-cadherin, MGMT, pl4, pl6, RAR-
beta, RASSF1A, RUNX3, TIMP-3) [f)H JAL IR 45 15
NSCLC 25 It PR s BRRFAE | 2 A7 W Y 56 &, RUNX3
L ARIRAS 5 TNM 433 e 5242 AL #2390 5 1149 0 57
SR 2 RUNX3 LR Ak AT P T 98 19
JE T . Araki %5 R T RUNX3 /K- 2k )
BF M5 LA B R T RUNX3 AIR/KF- 23K 1
B RUNX3 323K 1T 2 Il Bt 1005 A B A A5
& i e b i) RUNX3 8 [ 2R3 AT RE 0k g ik e
BH AR EEER . A4S % RUNX3
AL 20 S A A Ik ] B J 5 R F S AR 4 8, TNML 43
Wi N 203 RUNX3 HEALIR S R ARG o A7
PAS SRR A S S B R 2, 5 i BT 78 4 —
BN T RUNX3 LR E A ARG &
KR, N S EHUE A R . HET RUNX3 P i
SR 2 A T R VR LRI AT A

ARG A A i i B4R A0 & AR 5 NSCLC W5 9
VA2 SN EP LN ) DR FS1:¥ 1) - A/ ERS]
NSCLC FiJ5 A % Jones 251 75 R 22 43 47 v 45
I )2 M AR AT S 5 T i 5 1 PR 2R, 22 PR 2R 40 b )
AT )2 B BSEAR AL & 52 i T s B Al S R o 418
AR —2, T B — 2 R .

25 LTk ,RUNX3 W BEALTE NSCLC &/4E K&,
RIGE KRR A EEZRER, BUR T ARG NSCLC
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