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Aberrant Promoter Methylation of Death-Associated Protein
Kinase in Serum DNA from Lung Cancer Patients
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Background : Promoter methylation of tumor suppressor genes is one of the key epigenetic changes in
many human cancers. The aim of this study was to evaluate the promoter methylation status of the
Death-associated protein(DAP) kinase gene, which played an important role in lung cancer, in the serum
DNA of primary lung cancer patients.

Methods @ This study investigated the aberrant methylation of DAP kinase in the serum of 65 primary
lung cancer patients by methylation-specific PCR (MSP).

Results : Methylation in the serum was detected in 29 of 65(44.6%) for DAP kinase. There was no
statistical association between methylation of IDAP kinase and age, smoking history, histologic type, or
stage. Methylation of DAP kinase was found more frequently in men (p=0.044).

Conclusions @ This study suggests that the aberrant methylation of the DAP kinase promoter is
readily detectable in the serum DNA of lung cancer patients using MSP analysis. (Tuberculosis and
Respiratory Diseases 2003, 55:378-387)

Key words : Lung cancer, DAP kinase, Methylation, Serum DNA, MSP.

Address for correspondence :

Min Ki Lee, M.D.

Department of Internal Medicine, Pusan National University College of Medicine
1-10, Ami-Dong, Suh-Gu, Busan 602-739, Korea

Phone © 061-240-7216 Fax : 061-254-3127 E-mail : leemk@pusan.ac.kr

— 378 —



— Aberrant promoter methylation of death-associated protein kinase in serum DNA —

M E

A 4, A B Holo] Jg& ATk
FH. 3% oA FHA B8As HE e
2 frAzke o], o8- A A4doss of
heterozygosity, LOH) &°] 1oz <4 gt
5 A promotere] HA4EQ widse] o3
AL A&7 FA dH S A Fad A
o2 BaHl gla¥, ofe Aol HY 22
A vE sl ofatol mus Py

DNA "e3l= 48 A¥Eo)H DNA methyltran -
sferase 913 cytosine (C) i2]9) 5¥HH B
methyl7] 7} F7}%¥l0] 5-methylcytosine (mC)e] =
oA el DNA Wesh: dinucleotide?)
CpGoll M 2=y FH2t FHEE ozlshe 34
3 71AoR Abge] oy FokolA ojEsl okatel
AL Az o, dAaA et gaE Al
olddl F2F AYE sk Aor AzkA,

Death associated protein (DAP)5 DAP-2+&=
DAP Kkinase® %729 serine/threonine KkinaseZ
interferone 7 ol 9§ M¥E2}Aro| Fojsti A
olg oAFrtn I}’ FE meldA kel o
St DAP kinase Wdo] #@o} glvbE B3yl ¢}
2", o8] oA ZdoA o] SR promoter
CpG HWEs7t a2 H8s AgHste 24 A
ogelel etk FEA Ao’ HedAw
Aty e 24she $83% AR ¥
& Aoz Qztsjoj A}

olg] ddsle] Feld zzMul ofz} H A
S 71wA HEAGAY HePe o) gg AR
Al AAR o] A Es L o)

ARl Ay Yiei okl DNAZF 423
ek glo] HaHE N, dekalel A YAl

Hlalate] of 4uf 7hake] DNAZF h&kztel Ao
EAQFE Basl Jept

& ATolAE dEd A Ao "X
DNAE F&3o] #Ho dolg #do] vtz 4o
Z DAP kinase fr3l#}e] @igola e mes i
& Blst HHEFEAHL HARA 9oF Uolr
pig=y

CHa 2 o

1.0 &

T
4 2

g o

iy

it

20006 3¥E-E 2001 12€71

Aol zAsoz AUy o
B ore #7 3 % oRoary 44
A o] §asiry.

3
At

>
o o rlo

o5

R

a2

s>

2. 4 9

1) Genomic DNA #&

A #Het #zte] d3 Imeell 1xXSDS/PK(1% SDS,
S0ug/md Proteinase K, 05M Tris, 0.02M EDTA,
0.IM Nacl) 1m¢& F7lsted 48CeoA 16417 o4
WAL F, o] wkgHe] F#e] phenol/ chloro-
form(PC-8}{ Aquaphenol  250mé(pH8.0, Q-biogene,
USA), dd HO 40m¢, 05M EDTA 25mf, Chlo-
roform  200m}&  Hrbete]  30x7 sk
12,000 rpmell A 5&3F YalEeistel AdEde A
FHo| ¥We & F#Ho PC-8& Hrlsle FUd
AAE o 98 3 Had Azl 100%
N EHE 800409t 75M Ammonium acetate 1004,
glycogen(20mg/mé, Roche, Germany) 1u44E #7vst
o] 20T lA 1A1ZFeld BRI%E 5 4TAA 15000
mpmlE 3087 fAEEse] dojx DNA o=
A (pellet)ol]l 70% g 1000ue FUstn
12,000 rpmell A 587 AR T O, 43S A

— 379 —



— J. H. Lee, et al —

1 2 3

4

5 6

MW U M U M

u M UM UM UM

106 bp

‘+——

98 bp M

Fig 1. Methylation specific PCR of DAP kinase in the serum DNA of the primary lung carcinoma.

The presence of a visible PCR product in lanes U indicates

the presence of unmethylated

genes. The presence of product in lanes M indicates the presence of methylated gene. Lane
MW, molecular weight marker; Lanes 1-4, patient’s sample; Lane 5, Peripheral blood
lymphocyte as a negative control for methylation; Lane 6, in vitro methylated DNA as a

positive control.
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Table 1. Primers used in DAP kinase MSP

Primer Direction  Product size Sequence
sense 5'-GGAGGATAGTTGGATTGAGTTAATGTT-3'
Unmethylated . 106bp
antisense 5'-CAAATCCCTCCCAAACACCAA-3’
sense 5" -GGATAGTCGGATCGAGTTAACGTC-3’
Methylated ) 98bp . .
antisense 5'-CCCTCCCAAACGCCGA-3’

GeneAmp PCR System 2400 (Perkin Elmer,
USA)E AHgate, 95ColA 587 whgAIZl § 3
A NS 9BTAA 4%, AT HtE& 56TAA
5%, AF W T2ToAA 184 wEHoz 35
e Al F 2CoAA 78T o vSAHT
A% 409 Hx 9 =04 F2¥ DNAS
modificationdt & ¥4 tiz= 9ok PCR %
Aol Ed & Aozl MSP WHEE 10 4E 10%
native acrylamide gelo] 100 voito| A 1A17F 30%
< 719 F5E A8 ethidium bromideZ
A% 106 bpe unmethylation® DNA 41}
98bp9] methylation® DNA 2388 z9)H 24}/
FAA glstTt

3. A& AN

A Agl SPSS version 100Z2213& AL&-3}
of thi= BEAMo)= chi-square testE, thHy 2
Mol logistic regression analysis® 2| 3313},
p#kol 006 7Sl H- FARH R fofdt A2
= sk

d o
1. the BXHRO| QIME, Yalsy &3
W g2k & 6678 5 WA 439, o2 29l
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Table 2. Clinical characteristics of primary lung
cancer patients

No. of cases 65
Age (mean) 61 years
Sex
male 43(66%)
female 22(34%)
Smoking
smoker” 37(57%)
nonsmoker 28(43%)

*22.1 pack/year in mean smoking history

2213/ 30|90t YA Hete] YL N R
W, Wy A2t 247, HEY AEY 19, 2HE
% 8oL, HlaAEde] WrE 17] 69 (IA3

IB:3%), 27] 6% (DA: 1%, IIB: 54), 37] 114
(HIA. 39, [IB: 8%9), 47] 4%o|don LMEY
< AgH W) 3%, F¥e W) 58ey
(Tables 2, 3).

2. DAP kinase #EXIQ HiEs} Bz

A o A 65 F 29%(446%)9 A DAP
kinase fX7te] wWEsE T + AL, =
7} 2398(535%), A7} 69(27.3%) 0.2 EAl o
Ao QA AEs WErt EA b

(p=0044). Folme HEs W=E FAA
378 F 19%Gl4%) R uiEdR 288 F 10
FEBET 54 Uehgod, FAH foAd

S AAHP=0209). 9] Aol W o|x
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Table 3. Distribution of clinical stages according to histologic types of primary lung cancers
1A B OA 1IB IHA ImIB IV Limited Extensive Total

ADC 2 1 1 2 2 3 21 32(49%)
SCC 1 2 0 3 1 5 12 24(37%)
ADSC 1 1(2%)

SCLC 3 5] 8(12%)

ADC : Adenocarcinoma, SCC : Squamous cell carcinoma,
ADSC : Adenosquamous cell carcinoma, SCLC : Small cell lung carcinoma

Table 4. Clinical characteristics associated with DAP kinase methylation in primary lung cancer

patients
Characteristics Total no. Serum positive no.(%)
No. of cases 65 20(44.6)
Sex Male 43 23(535)"
Female 22 6(27.2)
Age <60 28 16(57 1)
>60 37 13(35.1)
Smoker 37 19(51.4)
Nonsmoker 28 10(35.7)

*p<0.05

Table 5. Clinicopathologic characteristics associated with DAP kinase methylation in primary
lung cancer patients

Characteristics Total no. Serum positive no.(%)
Tumor T1 5 2(40.0)
T2 12 4(33.3)
T3 18 7(38.9)
T4 22 11(50.0)
Node NO 9 4(44.4)
N1 9 4(44.4)
N2 15 7(46.7)
N3 24 10(41.7)
Metastasis MO 23 12(52.2)
Ml A 13(38.2)
Limited 3 1(33.3)
Extensive 5 3(60.0)
$IAtHTable 4(p=0206). F¥o FH oL} o &
(p=0311), AFA w7l & wgst W] A
o= IRLCHTable 5, 6)(p=0.328). soke) BAS §0H W) FAUE o)

— 382 —



— Aberrant promoter methylation of death-associated protein kinase in serum DNA —

Table 6. Distribution of DAP kinase methylation according to clinical stages and histologic

types of primary lung cancers

IA IB A IIB

1B v Limited Extensive

positive no. / total no. (%)

ADC 12600 0/1(00 O/1(0)  0/2(0
SCC /10 1/260) 0/000) 1/3(33.3)
ADSC
SCLC

1/2(50)  2/3(66.7)  7/21(33.3)
1/1(100)

4/5(80)  5/12(41.7)
1/1(100)

1/3(33.3)  3/5(60)

ADC : Adenocarcinoma, SCC : Squamous cell carcinoma,
ADSC : Adenosquamous cell carcinoma, SCLC : Small cell lung carcinoma
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