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Abstract: [ Purpose |To investigate the status of death association protein kinase (DAPK)methylation in cancer
tissue and plasma in patients with esophageal squamous cell carcinoma(ESCC),and to assess the role of plasma
DAPK methylation detection for early diagnosis,treatment and prognosis in patients with ESCC. [ Methods |
DAPK DNA was extracted from cancer tissues,cancer adjacent tissues and plasma from 155 cases with ESCC
respectively ,and correlation of DAPK methylation with clinicopathological and follow-up results was analyzed.
[Results ] DAPK methylation was significantly different between cancer tissues and cancer adjacent tissues (P=
0.000). DAPK methylation in both cancer tissues and plasma was statistically significant between positive
lymph node and negative lymph node,distant metastasis and non distant metastasis,and different stages (P<
0.05). The correlation coefficient of DAPK methylation between cancer tissue and plasma was 0.849(P<0.000).
Patients with DAPK nonmethylation in cancer tissues and plasma were superior survival to DAPK methylation
patients (P=0.000, P=0.000),Cox regression analysis showed that plasma DAPK methylation was an independent
influencing factor for survival in patients with ESCC. [ Conclusion] DAPK methylation of cancer tissues and
plasma in patients with ESCC correlate with tumor stage,lymph node metastasis and distant metastasis. DAPK
methylation between cancer tissues and plasma has significant correlation. Plasma DAPK methylation might be
used as biological marker of poor prognosis for ESCC.

Subject words: esophageal neoplasms;squamous cell cancer;methylation;death association protein kinase(DAPK);
plasma ; tumor tissue
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B . ] MACHEREY-NAGEL 72 &) i 41 41
DNA St H R BOLF S BOL R 4], 3215 2]/ DNA
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1.2.3  Real-time ¥ A AL4F 57 PCR(MSP) 4 3%

R4l DAPK 3R P35 i H 57 -CpG &5 4 5+
[y A AR BB 51 AR : DAPK _M (F): 5'-
GGA TAG TCG GAT CGA GTT AAC GTC-3',DAPK_
M(R): 5'-CCC TCC CAA ACG CCG A-3", ¥4 F Bt .
98bp; DAPK_U(F):5'-GGA GGA TAG TTG GAT TGA
GTT AAT GTT-3' ,DAPK_U (F):5'-CAA ATC CCT
CCC AAA CAC CAA -3', 973 /Bt . 106bp.,

f# Jl SYBR Premix Taq Ex Taq kit {7 & , A&
A e R S B A 1

B AR FR (25d) , B ik 2 0 50°C 2min 3G
% 4§ ;95°C 10min i AF 1 ;95°C 15s 728 % ,60°C
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BT B 45 T BN 3 il 2 R it £k iE AT 2
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4 R R 9E ARG 5L BREERE DT, AR SR )
BE TR, 35 A FAR B A A R U e [ 2 R AT
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i i S, Gt o9 25 A7 M (disease-free survival,
DFS)
14 SitZF4eE

K H SPSS18.0 4t it #4 % DAPK % K W 34k
TE B WAL I 55 5 W AL 8l Rk i, ¥
Z R R AT F 000, R ¢ K 5L Fisher
T I HE R 3k B Pearson A1 5 43 #7 1547 5085 43 # ,
Te B BR 1 (Kaplan-Meier ) #F 17 5. 8 28 A2 17 43 B FF
25 il A2 A7l 2R, X BUORR A 5 (Log-Rank test) i 17 4=
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155 191 £ 45 98 18 8 s L 8Uh A 106 1) & A=
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68.4% (106/155) ;% 55 1E # L4 h A 12 Bl 3 7 H
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347



Journal of Chinese Oncology,2013,Vol.19,No.5

22 EHAL DAPK EEREUSIERFESH
KRS

FE A2 DAPK 3 R F A0 70 A )1k 51
AR R A TR A AR B S IR v R e
Z R TG T F2 L (P>0.05) , T 78 J& 75 Ik [ 45
e (P=0.022) J& I AL 7% (P=0.000) A 7] 43
W (P=0.000) & 2 5 ¥ A 411275 X (Table 1),
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I3 W DAPK 5 PR (1) F 38 A6 A AN [a) 14 )
AEWS bR AR IR | AR B R S I T TR
I 22 5 B e Ge 1T 2 L (P>0.05) |, T AE 2 75 ik
455 (P=0.010) & A I AL 54 7% (P=0.000) A [A]
411 (P=0.000) & 22 5 ¥ A e it & X (Table 2),
24 REBIEEENRSEEAL R DAPK EE
FRE A

Pearson AHICPE AT 45 R W, i L 4URTM
o DAPK 5& R B b K BAT M G (=
0.849, P<0.000) ,

25 DAPKEFEHEUAEZHEWMENXER

Bifi 15 1R #2012 4F 6 H 154 4] (R 1
) Jp il v FE SRR L 20 h DAPK B R R Y b dE
48 ), JAT 3 i Btk S sl AR T, 45 By Tk
sUESET B AR 19 106 1), 4L 73 4] H B 3k
BHETT, 33 BIJCHE R AL T A 2 R 25
%, 1E Kaplan-Meier 73 #7, 427K 9 41 41
DAPK K 4 WAk i 28 35 B W] I 09 A6 A7 AR
#(P=0.000) ,

FEIM S T DAPK 3 R B BE 40 3t 69 fi, B
A5 ) B R Bl E AR T, 64 ¥ T F g 5K AE
T2 WAk i) 85 3], 2L 71 {3 o B a0 g ki 2 AE
T, 14 BICHE R H LT, WiHE 225 0%,
fE Kaplan-Meier 43477, #& 78 DAPK & [HHE H 3L 4
i £8 2 2 A B IR 0 2R AE A #5 (P=0.000)

[ B, TG 378 Ah 5 7% 1) J 5 LU Ak B 7% 1 A
WA (P=0.002); T/ W E&HLI/IVEY
A U 5 B A AL (P=0.034 ) (Table 3),

AT I3 T DAPK 3 PR 564 5 9 4 40
DAPK 5 K B A BA A OGS0 40 1 i
W R 3K T DAPK 3 K 340K A 2547 Cox
BH 38, B850 i i DAPK W EARIR 25
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Table 1 The relationship between the status of DAPK methylation
in cancer tissues and clinicopathological data

Variables n Methylation Nonmethylation P
Age(years)
=60 71 54 17
<60 84 52 32 0.059
Gender
Male 141 97 44
Female 14 9 5 0-964
Site
Up and middle 83 56 27
Low 70 49 21 0-737
Differentiation
High and moderate 115 80 35
Poor 40 26 14 0-593
T stage
T 40 25 15
Tay 115 81 34 0-353
N stage
No 50 28 22
.022
Nis 105 78 27 00
M stage
M, 117 49 68
M, 38 37 1 0.000
TNM stage
I/1 39 17 22
/v 116 89 27 0.000

Table 2 The relationship between the status of DAPK
methylation in plasma and clinicopathological data

Variables n Methylation Nonmethylation P
Age(years)

=60 71 42 29

<60 84 43 41 0.321
Gender

Male 141 76 65

Female 14 9 5 0436
Site

Up and middle 83 46 37

Low 70 38 32 0.888
Differentiation

High and moderate 115 65 50

Poor 40 20 20 0475
T stage

T, 40 18 22

Tsy 115 67 48 0.147
N stage

No 50 20 30

Nis 105 65 40 0.010
M stage

M, 117 50 67

M, 38 35 3 0-000
TNM stage

I/ 39 11 28

/v 116 74 42 0-000
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Table3 The patients’ survival and clinicopathologic

B B B R AR S R R, R X S R
JE (RR) M 12.277(95%CI:4.943~30.492 , P=0.000), HJ
M3 DAPK IRV EAL 8 5 Ak 2 e S aliat T
1 Al RETE e A AR B 1Y 12.277 f(Figure 1),

25 ML 35 A2 27 R UL 35 4% 27 PR R AE 1 8 s bl
THEZEEM, W TR AR RN
PR RN 31 T X CpG & Y g Y e fb 7 4
S SR DT B b2 DL R R L 2= e, T
AN 98 T A OC B 1 DAPKS) DAPK JE R 2 —Ff -
T E T T AR PSR T (BT I,
B — 1> 235 Al 2t AR 1) R 22 IR O 2 IR YA T 114 45 )
=, HE LR — A i A O AR DAPK
Ja 811X CpG 5 1) e FE LAk 5t ol 32 40 98 R TR 1) 2
T, PO kA AR A R AR B W R
R LU 3L N DAPK =5 H 34k 5 988 5% 1 4 21K
AL, & 35 22 5 . IRZWF5E R W] DAPK fEi
W AR MR AT A T, R R cE A T AR S
BT TR . Yoo 557 Bl i NF-KappaB {5
53l %, DAPK P57 TNF-oo A1 INF-y 19 20 fitg 7
TR SRS BRSO SE T 1) H A9, Liu 55 S 4G0 T
R4 9 36 6, Kl T TMSI/ASC Al DAPK, fi i1k

Sy AR 2 AR O3 AR 7E IR

IR R 5 8 B P3-Bax I
T R 1 A, R BT

characteristics
Variables n DFS(%) ¥ P
Gender
Male 140 49.3
Female 14 64.3 0-899 0.343
Age(years) N
A
<60 83 542 o so7 303 it
=60 71 46.5 ’ ’
T stage
Ty/T, 40 50.0
0.755 0.385
T+/T, 114 50.9
N stage
No 50 58.0
0.004 0.952
N.s 104 471 ?
M stage
M, 116 61.2
M, 18 18.4 9.871 0.002
TNM Stage
I/1 39 71.8
4.520 0.034
M/1Iv 115 43.5
Site
Up/middle 83 45.8
Low 69 56,5 2.826 0.093
Differentiation
High and moderate 114 49.1
Poor 40 55.0 0.007 0.935
Cancer tissue DAPK
Methylation 106 31.1
27.80 0.000
Nonmethylation 48 93.8 o
Plasma DAPK
Methylation 85 16.5
45.594 4
Nonmethylation 69 92.8 239 0-000
al Plasma
4 — Nonmethylation
E — Methylation
E —+ Nonmethylation-censored
5 0.81 —+ Methylation-censored
0.6
0.4+
0.2+
0 20 20 30 50 60
Time(months)
Figure 1 Survival curves of ESCC patients with or
without DAPK methylation in plasma
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04 9 41 20 b TMS1/ASC i
DAPK 19 Ak 253 51 R 36.1%
1 30.6% , 1M 7 9 55 1F 5 4121
X2 A3 Y B A K A R AR
i, % & TMSI1/ASC #1 DAPK )
LAk S 30T S5 R U BRI
FRRAE TEEE S Wt
ANk — R E5mE, B A
DAPK £ HI1gE 10 06 8T
i3 4 A 0 38 B, BB o
E— LAY .

TATHI B 5T 45 R UESL T
i 20 LRI 3K P i) DAPK B: A
B ALK A O AT DA
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3 A 1M DAPK W 34k, o R g 4l 21 b iy
DAPK JE R B ALK o FEVF 22 il v A 28 &
M, Lin 55 9E O R AL 21 i) DAPK W R4
46.9% , ML F A 52.2% , Wi & Z 181 35 A oM (A
KRB r M 0.49,P<0.000) ; [7 ¥, Hiifner 45107 % #)
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L ) AT R RS AT G IR 2 4 v 1% 9 A 1 U
(FAR ZERIRIN) B8 [ & W iE ARG ER T T
PEER g A0 B, B T R AR O B2 R AR . BT
PIEAETE B A CHE AT LU I 3 b DAPK 3 P 3
ARG T 52 2 21 DAPK 3[R F AR AR A

T 2 pR T I e R A Y A B IR IR, AN
%5 e B B B RO FRARAE , HL U TNM 233 35
AL g i A AR OG X — L FRATTHE AR 5 v Al e
T DAPK W EEAG 5 b g o0 0 bk L 25 e 7% o ik %
R E A, AT REAS B AP g 40 i 4 97 25X —
WA AR W] DAPK ()3 PLs A& DT 5 A/ 4
I i 98 A A A UM DG, AT RER S RIRIT R E R
(R 52 ) B 1Y A AR A A e 2 IR A o R
S, DAPK 3 PR H Ak mT R & 5 808 AE i 4
A= B, T RE R0 A i Jgg 48 i AR 1R A I A 1Y
Az X W R AL, 7EAR 22 B |, DAPK 3% PR i 3
b #8255 i R s BB AR A — E B9 AR O M 9 n
Niyazi 585" Bl DAPK & [F B I Ak 55 96 41 4R 3 i
T 0 TR BE A OCIE, A T R R R S0
Takeuchi 25"\ 8 DAPK H 24k & F Ak AR =
AEWE e B RUAT AR G s Hu 55 SR 2 7R DAPK
H LA KO RNl L 25 5 o A7 W 3 A OCME . Y8R
BRI GE R Li Z00%} 45 £ 4 i g B A
15 £ fat e N RIS 50 BT, DAPK JE IR B8R 2 4 A~
FE AL Rt = LR 22— (46.8%), AR KB
DAPK H: A 19 W &AL 5 43 16 e b 5 7 45 DX 3R A
K, XA RS REA BB LA D DA RE AR (1 43 1
BRAFAE — 0 Bk

FAT B BIF5E 2 W 02 DAPK 3% R Al H 324k
1 8 BA B WA AR AR (P=0.000), I3 iy
DAPK W EEARRAS S 1245 0 6 L8 3 A6 A7 A 2 37 52 i
P F T I b 9 40 i DAPK 5 DRk 8198 41
Zrp R AN A (A e O B R A ), R LA Sk I 3
DAPK S&PH 1 W SE AR A8 & IR e T 9 d1 21 iy
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S Z DAPK 5 )5 )+ IX 88 CpG & FP 2 Ak
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