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Abstract

maﬂnmummﬂummwaﬂiymummﬂmﬁ multiplex staining Iunﬂm@mum@memmu‘lﬁuam‘ﬁm m:u
sz mnmmmwm@mqwmmwmﬂmmmnumnmmwmaﬁum@ (core needle biopsy) m@m
UnanntTuas i s1uaw 158 :a Aiflennsfindng woandeuou 49 214l 70818z 31) ‘wmmwﬂ@u
AAenieduyudalond {euanTiln benign lesion U malignant tumor Lmeamamq%gm 20 978 (78t
@:12.7)ﬁiﬁmmmﬁué’ummimmﬁLLﬁuﬂu"Lc; Lﬁmfmn%wﬁ@iﬁLﬁmwmﬂ'@mig@mﬁLﬂwmam{ﬂuﬁa
Tnuadl ﬁﬂi;;mﬁmiﬁm‘%mﬁ@‘maimnéﬂqaLmzlﬁmm%ﬁ%ﬂumﬁ”mméﬂw WANTERAWLL multiplex stain
%fﬁqmlﬁimﬂmmﬁig u@nf-nﬂﬂﬁfuﬁmalﬁwm‘%uwwjmmmﬂimﬁmmﬂumi@mi@ﬁLL@:iﬂﬂﬁ@ﬂﬁiLﬁﬂu
L‘ﬁﬂ‘ummLu;mr;ﬁﬂumarﬁ%ﬁﬁmiﬂmaio:ﬁﬁlﬁu‘llmLfn‘ww:@ﬂlwéﬂumtﬁmmmmmn‘lﬁammﬁi@u@numﬂ'ﬁmﬂ

aplaniamstesduilenemaiiduyludalaed uww multiplex stain ihiansnanansngaeunly
Tmawiielifaamenanistey iedufunanisnmadiasels daiiAanaansarinlaae Wrasmns
uazanAlaane uazdmaelumensunmeiunrsuanansladniag serentsiiadtus Asmngiiazinn

Trluanutlsrandu ilunsimunnnnguinsguana (317817 AN 2552,29:46-52.)

Multiplex stain for differentiation of benign lesions, PIN from prostate carcinoma
by Patcharin Homcha-em*, Anantnuch Sakapibunnan*, Maneerut Mus-u-dee*, Vichitra Hemsrichart*, Anant Karalak*

Department of Pathology, National Cancer Institute, Bangkok, Thailand.

The aim of this study is to evaluate the multiplex stain for replacement of the conventional method and

solving the problem of inadequacy of tissue sections. Pathological reports of 158 cases with prostate

*NQNUNENTINET  ARNTUNZIUMNTIRA NTUMW 10400
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core biopsies at the National Cancer Institute between June 2007 and October 2008 were made.
Immunohistochemistry (IHC) tests were needed in 49 cases (31%) fordifferentiation of benign lesions
from prostate cancer.Of these 49 cases, 20 cases (12.7 %) had inadequate specimen for IHC staining and
rebiopsies were needed. Formerly, P504S IHC was stained together with 2-3 basal cell markers (p63,
34BE12, CK5, CK14). In problematic cases, at least 3-4 tissue sections were needed for IHC stains. In order
to save tissue sections for adequate stains, a new method of staining was taken into use. Multiplex staining
method stains one slide with a mixture of four antibodies including three basal epithelial markers (p63, CK5,
CK14) and one tumor marker of glandular epithelium (P504S or AMACR).

In conclusion, multiplex stain is superior to conventional technique especially in term of laboratory time
and interpretation time. It can replace the conventional technique and it can solve the problem of inadequate
tissue sections.(Thai Cancer J 2009,29:46-52.)
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incubate Wm secondary antibodies ‘Vl conjugate
mmfau”l,ﬂnu horseradish peroxidase (HRP) Ansy
Anselan CK5, CK14, p63 uazidulay alkaline
phosphatase (AP) fmFunseian P504S °

Multiplex staining w’lﬂummu%mwmaﬂ
Ii‘ﬂﬂl'ﬂ\?ﬁl'ﬂuﬂﬂﬂmﬁﬂLﬂuﬂ’]ﬁ‘ﬂ'ﬂmﬂ’] markers #angl
mumwmmuuumi@mum@Lmumﬂfmwmﬂaxﬂ@u
;'Jﬂ primary antibodies(PIN-4 cocktail) 2 ﬂqlll g
mouse monoclonal antibodies GL%ﬂ’l‘ma"muﬂ
CK5,CK14, p63 ax rabbit polyclonal antibodies 1%
m72ann P504S%° uaela secondary antibodies
cocktail (Biocare’s Double Stain kit#2) 1y double

7 & A 4 .
ARNYNY conjugated goat

stain polymer detection
anti-mouse polymer HRP Wa conjugated goat anti-
rabbit polymer AP sauniulng secondary antibodies
%ﬁ’]ﬂﬁﬁ‘?mﬁu%\i heavy and light chains 111 mouse
and rabbit 196 wazlusTunesls avidin-biotin

blocking iWszdlAmuantiAly rapid double stain
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Invasive CA
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5‘7_/17;1 memamigfau IHC (multiplex staining) LﬁﬂLLﬂﬂ normal,BPH,PIN LLaZ invasive adenocarcinoma
A,B uazC LTI04 normal Waz BPH iU basal epithelium AaRUANg ( p63,CK5,CK14 ) uay
glandular epithelium ‘l8iFnd A.C uaz D 131904 PIN iy basal epithelium FRFINA1A(p63,CK5,CK14)
Wae glandular epithelium LGN ( P504S) Tu cytoplasm B,C Waz D 131908 invasive adenocar-
cinoma  9iu glandular epithelial cytoplasm AARLAY (P504S) LLﬁivLﬁiam?i'ﬁ basal epithelium.
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uals chromogen 2 19 lunavinlsAnd Ae DAB
(3,3'-Diaminobenzidine tetrahydrochloride)%ﬁmﬁ
lunauzesdiule HRP e CK5, CK14, P63 uag Fast
Red azfindlunquuaudulas AP A P504S dwaziin
”Lt;ﬁmﬁLfawwzﬁ'ﬁumLsn@@(muﬂmzwﬁﬁm@mmlm
marker Wazd@NTOUENTIATeTAS 10 AD  HMW
Cytokeratins (CK5 and CK14) A¥Fn@ 1 normal basal
epithelia 183 prostate glands ‘1'71| cytoplasm wiud
vimaeq DAB d1vidy p63 AzAMA b normal basal
epithelia 184 prostate glands ‘ﬁl nucleus Lﬂuaﬁﬁmﬂ
2849 DAB 411151 P504S azfndlu malignant waz
premalignant cells ‘ﬁlcytoplasm wWuAuasaeg Fast

Red u glandular epithelium (3171 1)

FBMILONUVY multiplex staining

TunnsAneng lasneenemsaadiiy formalin-
fixed, paraffin- embedded tissue sections fiﬁmu‘%ﬂ
UuA 49 718 W‘;@N‘;T\‘i positive WAL negative controls
&aan1h blocks RlANRAAIELASEY microtome 1
fanamnd 3 luaseu sivduileacuglaniipiey
5%?1 (3 — aminopropyl) triethoxysilane ﬁﬁiﬁ@ﬂué@u
flguvgdl 80 asAnTadad Wil 60 UNT uan
deparaffinize 20 W [;QEI xylene Wa¥ rehydration
At absolute alcohol 1halaausluringy neutes
lagblock endogenous enzyme E:t'm 3% hydrogen
peroxideélu{iﬁﬂzit;u 111 30 W9 retrieval antigens Ine
mﬂmmmmumn pressure cooker Lﬂuwm 2 U
LLm block non-specific protein bmdmg m?;l 3%
normal serum 30 W17 nauthalasltltesma incubate
ﬁ?'af;l primary antibodies (PIN- 4cockta|l 1®Ltﬂ
CK5+CK14+p63+P504S) U1 40 117 @’N‘ﬂ‘ﬂﬂﬁ%ﬂ
TBST (tris-buffer saline, 0.005 M, pH 7.6, 0.1%
Tween20) 3 ﬂ%:'\t m%\tm 5 WA vtﬁdmﬂt%u incubate
mEI secondary antlbod|es (B|ocares Double Staln
kit # 2) W1 30 WA LL@'JZ’\IN@@HWJEI TBST 3 ﬂi\‘l mq
8% 5 Wit uawhiindaaedi 1 The incubate g

v

DAB 10 w1# Nigauunined aNuINAU uazincubate

110 29 21U 2 ey - Uguiey 2552
an2 P red substrate chromogen (fast red) 10 W Vt
@qmmwm Aandy uaz counterstam Pl Mayer's
hematoxylin 5 W uaz mount mtl permount 1A
cover slip BATRA label HIRINENTUNNLNDBIULAY

wlang

M3IHIDBNANI THC Va9 vteugnwmn

Normal prostate glands q glandular
epithelium Wagy basal epithelium Lﬁ;@g‘ﬂw basal
marker p63 %Eﬂmmmmn nucle| LAY CK5 CK14
K mm'&u’tmﬂlu cytoplasm mum‘mw tumor
marker P504S “t::vl,umm'&el,u glandular epithelium
u?#mm?ttﬂu prostatic intraepithelial neoplasia (PIN)
i basal epithelium AndtnANaT84 p63, CK5, CK14
wazd abnormal glandular epithelium AAR LAY
P504S Tu cytoplasm gnsulu prostate carcinoma
(invasive adenocarcinoma) VLN"[?lma‘?t basal epithelium
LLmI abnormal glandular epithelium WIUAAR LAITD
P504S lu cytoplasm (gﬂ‘ﬁ 1)

NamsANE

maﬁnm%@g@ﬁligmnmmimwmqwm%
Ane1a1n core needle biopsy “ﬂ@dﬁt‘ﬂt\l@.ﬂumﬂiu
AUNENFINEGT AONTUNLITWMITR T2
HQunen 2550 D4 1AE1 AANAN 2551 AU 158 98
‘W‘Llftlﬁl,ﬂu benign prostatic tissue 66 718 benign
prostatic hyperplasia (BPH) 29 §1¢, Chronic
prostatitis 4 718, prostatic intraepithelial neoplasia
(PIN) 4 3181, invasive prostatic carcinoma 35 918 LA
fifasnatwiledluiflanadmiunisnsa i iy
8 20 1o esananmnsil Ae Teg 1 10 ATuie
Tuieanasaunnisean HEE, 1 1 mefimuilelunely
fupausiay IHC,H 11 Meitwilamdeussuiniide
vhangey IHC Aduiflesnenenisitadena, if 3 e
fauilelnanansnagnanisitiadelauazian 4 Mo
ﬁm@%uttﬂmﬂu suggestive of BPH, PIN, carcinoma

Wesand atypical small gland in one core or small




v E4 4 ' Ed

ﬂﬁﬁl@M%ulﬁﬂﬁ@ilgﬂﬁlﬂﬂﬂ’)ﬂm%‘]ﬁﬂ Multiplex Staining

L4

WYTUNT HouvION Lagame 50

A1797 1 uananaiFauAaudBnseen single stain AT multiplex stain PIN-4

Single stain Multiplex stain PIN-4

P504S Cytokeratins p63 Total PIN-4 Total
auaualan 4 38 31 13 49 49
131104 diluted
primary & secondary 8800 7600 6200 22600 9800 9800
antibodies (LLI) il
mmu%wf: 44 38 31 113 49 49
(tissue sections)
sreziaanlunsenm 88 76 62 226 98 98

alam (W)

=y = ~ aa ¥ .
area WA TR UaFNNTE N WL single Wag

multiplex W119IN138EXLL muliplex Tgauaualan

mumfa Srunduiie 'ﬂ?mmmmmﬂ ﬂm’luma
ﬂﬂN LAY L’]ﬂqV]slmIUﬂqﬁ"ﬂquva@ﬂmULu@ u’ﬂﬁlﬂ')’]']ﬁ
single 41N (mmm 1)

d

0150
Prostate gland tsznouimag cells 2 1iia Ae
luminal epithelial cells Ay basal epithelial cells "
prostate gland Lﬁ’al,ﬂalilmﬂuu:ﬁ\i luminal epithelial
cells azilanwuiu malignant cells, architecture
azulaeuliluay basal epithelial cells azualil
lun197ilade prostate cancer Inennsmsaa
maaanend eraluanansadudulauuenluunase
Inelanie needle biopsy ﬁuwm%ﬁﬁm 2-3 glands
fiaeduanaziTunzifanie benign mimics 194
prostate cancer aalvnnsitiadelaun atypical small
acinar proliferation suspected to be but not

diagnosed as malignant *? lunseiiinnsle HC e

ﬁmﬁ absence of basal epithelium qiANany
fﬂ'ﬂ basal markers ‘Vﬂ‘]]'ﬂ?;l 1@ LLﬂ high molecularwelght
cytokeratins(CK5, CK14, 34BE12)°N@E|®3~I%MMEI
1u cytoplasm wag p63 Fadavinly nucleus
sensitivity LAY specificity 189 basal markers %Eﬂlﬁ\‘i
fiu Inel 34BE12 & sensitivity 40% '* CK5/6 § sensitivity
97-100% "' way specificity 57% p63 sensitivity 100%
specificity 87% °

Marker nadlauis Ao o napthylacyl
coenzyme racemase (AMRCR, P504) %\‘1 i enzyme
ﬁl express Taeanizslu neoplastic glandular
epithelium marker Hanunsosenlalaedd HC uaz
Bifs! positive marker d115u prostate cancer q
sensitivity 80-100% 284 prostate cancer Wae 21%
AR weak , focal lu benign glands’

Cocktails équiucgﬂizﬂ@ugqa AMACR uag
basal markers 1-3 aiin L°]Jlu AMACR/p63 , AMACR/
p63/34BE12 , AMACR/CK5/CK14/p63 anNn3@n+
9199 Molinie et al ™ WU sensitivity 189 CK5/6 = 56.9%
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p63 = 86.3% p63/P504 cocktail = 95.2% negative
WAL positive predictive value ( NPV , PPV ) 2184 p63/
P504 cocktail = 96.8% WAz 96.3% ANNANAL ?ﬁl\‘iﬁm‘ﬁ
CK5/6 ay p63 Lﬁ'm"] (CK5/6 NPV = 60.4% PPV =
86.2% p63 NPV = 86.2% PPV = 94.8% )
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P53 tumor suppressor gene (P53) Lﬂuﬂumﬂmsl,umimumsmmiiﬂu Selneantisdu P53 e
MSULNEN LAz Li@ﬂﬂ?w’]mﬂmmm\ufmau EN ﬂwﬂmwuﬁm'm P53 LU germline mutation ¥3alANMATN
NAIENNAUFNIIN (polymorphism) T codon 72 11k exon 4 ¥l P53 mnwmxmqwuqﬂiiwmw‘iﬂimu
P53 Taanaifu 2 1l Ae Arginine (Arg, CGC i1 wild type) %72 Proline (Pro, CCC ifu mutant type) Tnavinlal P53
codon 72 polymorphism a3 genotypes AB Arg/Arg (AVA), Arg/Pro (A/P) e Pro/Pro (P/P) genotypes ey
nTilsiiu P53 ifl Arg mmmwﬂwﬁmmwimmmﬂﬂimu P53 il Pro LL@“’WU’J’]N‘V]N P/P genotype lanna
Resmonaiulsaus Lixﬁﬂommﬂ'ﬁﬁﬁjﬁu AJA genolype mammu P/P genotype dafufudesiinaslndugan
°mnquqﬂiimmmil,ﬂm‘llmmymﬂﬂm‘l,umu”lmﬁim mafﬂﬂmummqﬂaﬁvmmw'ammﬂmﬂ?mmmmmmwu
P/P genotype 184 P53 codon 72 polymorphism El,uﬂuﬂn?lﬁnﬁdﬁLuﬁ@ﬂlu@”wimdwﬂwiﬂmu 850 2781 A2EINNS
ATIAUN A/A, A/P LAz P/P genotypes °n'ﬂ\1 P53 Codon 72 polymorphism ‘Emﬂmﬁ real-time polymerase chain
reaction- S|mpIeProbe probe wmﬂmmmmmwu A/A, AP g P/P genotypes 193 P53 codon 72 polymorphism
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D2

Pro allele wmrm O 49 Uaz 0.51 AMNAIAL BW]L“II’]?'JNIP]NTI’]?HVNVN@LﬁuL‘Wﬂ‘ﬁ’m 559 718l Ll LWﬁ'MEU\‘i 291 318l

WUQ’]@Q’]ND"H@WWN A/A, A/P uag P/P genotypes 2484 P53 codon 72 polymorphism Tumnazie 8 umm’mm@mv
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mmu 264 3¢l Wm’]mﬂm‘ummw A/A, AP Lz P/P genotypes 184 P53 codon 72 polymorphism Iuﬂ@uw

U

™
wmmmmm@ﬂm 23.2,53.6 LAY 23.2 AMNAIAL “Lummmn@:umw"l,nimuuml,l,mmmuluwum’mmmmﬁm
mmm@ﬂm 22.7,50.8 WA 26.5 AMNANFU mmmmmmmmmﬂmiuwummLLmnmq@mquuﬂmmmmmm
189A2NNBUBT P53 codon 72 polymorphism @vmw,wmmﬂummmq LAYITIINS mwmuwmu mw”l,muuml,m
mmu‘l,ummmmmm LmemﬂumemmLLuq‘Euummwmmmmm P/P genotype immmﬂummw Tu
mummeﬂuvl,mwummLu;mm@mmuﬂmmmmmnmmmmmm P53 codon 72 polymorphism SEMNANA
mmmwmmﬂummmuum muiunamwimwmwmwmmmm P/P genotype mwulmwwwmmm
AU AT eI LENANNTHAA NI AN T I LN AL AT m/m P/P genotype 184 P53 codon 72
polymorphism sluﬂwmmmmmmmmmmmﬂmwuluﬂivﬂmmmmmm\imwwm"menmmnmmqw,l,é;q uaz
IWAUEUNAFIANL variant genotype P/P pannnan AT FetiunsAnsnAnnalnAnLine uasishsyianns
AnlsnnzGadenlulszannsdmdnandnadi PP genotype 2184 P53 codon 72 polymorphism el uay

pumnlzanziiatlanszazFuumnasastineaniiunalyl (a5 lsanais 2552, 29:53-62.)

Detection of P53 Codon 72 Polymorphism in Lung Cancer High-Risk Subjects in Lampang Province
by Surathat Pongnikorn*, Danai Tiwawech**, Supumas Laingoen*, Duriya Fongmoon* and Wichit Suwan*
* Lampang Cancer Center, Division of Medical Services, Ministry of Public Health, Lampang Province 52000
**Research Division, National Cancer Institute, Division of Medical Services, Ministry of Public Health,
Bangkok 10400

The P53 tumor suppressor gene (P53) encodes for P53 protein to inhibit cell proliferation and
induceapoptosis of cancer cell. P53 is one of the most commonly mutated genes (somatic mutation) in all
types of human cancer. Actually, the P53 exhibits germ-line mutation or polymorphism at the codon 72 on the
4th exon, which produces 2 different proteins (variants) with an arginine amino acid (Arg, CGC: wild type) or
proline amino acid (Pro, CCC: mutant type). In general, there are 3 genotypes of the P53 codon 72 polymorphism:
Arg/Arg (A/A), Arg/Pro (A/P) and Pro/Pro (P/P) genotypes. It has been reported that P53 variant with an Arg
induced cell death more effectively than those with the Pro. Individuals with P/P genotype have been reported
to be at higher risk forlung cancer compared to those with A/A genotype. It is suggested that P/P genotype of
the P53 codon 72 polymorphism is the risk genotype. Therefore, it may be used as a genetic risk marker for
lung cancer in Thai population. The purpose of the present study is to detect the frequency of individuals with
P/P genotype of the P53 codon 72 polymorphism in 850 healthy subjects in Lampang province by detecting A/
A, A/P and P/P genotypes of the P53 codon 72 polymorphism using the Real-Time Polymerase Chain Reaction-
Simple Probe Probe assay. The frequencies of individuals with A/A, A/P and P/P genotypes of the P53 codon
72 polymorphism were 23.1% (196/850), 52.7% (448/580) and 24.2% (206/850), respectively. The allele
frequencies of Arg and Pro were 0.49 and 0.51, respectively. Among all subjects, there were 559 males and
291 females. The frequencies of A/A, A/P and P/P genotypes of the P53 codon 72 polymorphism in males
were 22.5% (126/559), 55.5% (310/559) and 22.0% (123/559), respectively, whereas in females were 24.1%
(70/291), 47.4% (138/291) and 28.5% (83/291), respectively. When all subjects were divided into 2 groups of
586 smokers and 264 non smokers with the occupational high-risk, the frequencies of A/A, A/P and P/P
genotypes of the P53 codon 72 polymorphism in smokers were 23.2% (136/586), 53.6% (314/586) and 23.2%
(136/586), whereas in non smokers, but with the occupational high-risk, there were 22.7% (60/264), 50.8%
(134/264) and 26.5% (70/264), respectively. Among all subjects, there were no significant differences of the
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frequency of P53 codon 72 polymorphisms between males and females and between smokers and non-
smokers who work in the high-risk factory. However, females seem to have a higher frequency of P/P
genotype than males. In addition, no significant difference of the frequency of P53 codon 72 polymorphisms
was observed between males and females in smokers group. On the other hand, there were significant
differences of the frequency of P53 codon 72 polymorphisms between males and females in the non-smoker
group who work in the high-risk factory and females had higher frequency of P/P genotype than males. The
results of this study showed that the frequency of individuals with P/P genotype of the P53 codon 72 polymorphism
in healthy subjects in Lampang province was higher than in Bangkok from the previous study and females had
tendency to have higher frequency of P/P genotype than males. Further study on the intensive follow-up,

counseling and surveillance in these P/P genotype carriers for prevention and early detection of lung cancer is

needed. (Thai Cancer J 2009,29: 53-62.)
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unAnee P53 tumor suppressor gene (P53) Lﬂuﬂumumu‘imu Salaevinuiniamalilsiin P53 wammnwm
@ﬁu']uLL@”T’)?;ILﬁ?\‘iﬂﬁi[ﬁ"’]’m“ﬂ@\‘w’ﬁ@@ﬂ LN QJﬁ"]ENﬁu’]’]ﬂQ’]NM@’]ﬂM@’]HV}’quﬁﬂ??N (polymorphlsm) Vl codon
72 Ul exon 4 U84 P53 V]’]SL'MNLLE?;I LLG]@“’ﬂuﬂ@ﬂﬂmvilﬂ\iwuﬁﬂﬁ‘iﬁﬂ'm P53 wmwnuim 3q1in (genotypes) ﬁ@
Arginine/Arginine (Arg/Arg), Arglnlne/Prolrne (Arg/Pro) e e Proline/Proline (Pro/Pro) LLﬂwwm’mm\l Pro/Pro
284 P53 codon 72 polymorphism flannadesmaniaiulsauy Lﬁ?\‘lﬂﬂﬂ nezimnzagnnzuarInsanasayngs
mﬂ N‘mJ Arg/Arg Tun13mga11 P53 codon 72 polymorphlsm mmﬁ polymerase chain reaction-restriction
fragment Iength polymorphlsm (PCR RFLP) uu”l,mmmm%hLﬂumimwmmmmmmumamwmumn
1&1Lum@’mmum'awnm'ﬂummﬂ ELTL’]'Z\]’]LL’]‘H 183 b+ m@dt@ﬁﬁﬁ]'ﬂﬂ’?ﬁ"&ﬂm@ﬂﬂ@’]?ﬂﬂm Li‘\ﬂu“ﬂm“’ﬁlﬁ"ﬂ ﬂ%uu
mw\‘ﬂumm?mm@LLUUMN@W% real-time polymerase chain reaction- S|mp|eProbe probe (R PCR-SP) Lﬂu
Qﬁ‘V]LWM’WUHUH’WM?Q@ﬂﬂﬂi"rN‘Vﬁﬁ’)’]ﬂJM@’mMﬂ’]ﬂV]NWHﬁﬂT?NWNEl'lﬂf;l’]\‘]@"luﬁull’]ﬂiﬂtﬂﬂi&lﬂﬂﬂ’]ﬂ mmm
LL@yVLNm@ﬁLﬁﬂﬂm@ﬂ’]iﬂNN@ﬂU@’]?ﬂ@N Li‘\‘i ’J[?lﬂ‘]_]'j‘v’&\'iﬂ“ﬂ'ﬂ\mﬁﬁ‘ﬁﬂﬁ’]ﬂﬂumﬂﬁli’mﬁ’] P53 codon 72
polymorphlsmslumﬂ'lim L?qﬂ@m‘[mﬂ%fm R-PCR-SP lay Li_l?r;mmtmm@wimﬂumnwmwmmﬁ PCR-RFLP
Mmaﬂm:«rﬂm DNA ‘vmnmmn peripheral blood Ieukocyte ‘IJ@\‘]BJ?J'JF;IN Li\‘]ﬂ‘ﬂﬂ’ﬂ’]‘u'}u 70 91¢l LW@W?Q@M’W P53
codon 72 polymorphlsm mmﬁ R- PCR SP LL@yQﬁ PCR- RFLP mmmnmwmwmsmwm P53 codon 72
polymorphism A2838 R-PCR- SP1%N@@ﬂ®ﬂ@@ﬁﬂum@%1ﬂ@ﬁﬂ?ﬁ PCR-RFLP (K =1.0,95%Cl=1.0-1.0) ﬂfeﬂvr
N@mi\‘muﬁm‘i’m TN genotype Tiln Arg/Arg AU 12 972l Arg/Pro AU 41 918 LL@v Pro/Pro AU 17
T8 u@ﬂmﬂumwufm‘l,um?mq@m P53 codon 72 polymorphlsm WJ?;I"Jﬁ R-PCR-SP uum”l,mqmm LL'Z\]VQJ
ﬂ'ﬂ’mﬂ@'ﬂﬂﬂmﬂﬂﬂ"ﬂ’]ﬁ PCR RFLP @ﬂﬂ‘]?_l N@ﬁ]’mﬂ’]ﬁ‘ﬁﬂﬁqﬂﬁ\‘mu@ﬂ\‘i’J’]’]ﬁ R-PCR-SP ‘ﬁ\ﬂ,‘ﬁ SlmpIeProbe
probe mmmﬂmmm’rm meltrng curve mmm‘lﬁjmqqm P53 codon 72 polymorphlsm slumﬂfmu Sadan
161LL@”Qﬁﬂ’]ﬁ?ﬁ]ﬁ"ﬂ'ﬂLLUUELWNHELWN@T‘I’]?[F]?’J@ZWﬂﬂ@ﬂ\m‘u’]ﬁ PCR-RFLP Lﬂu'am\m muummﬂimwnﬁ R-PCR-
sP ezl l1lunsmsaaAangeq P53 codon 72 polymorphism m@wwLﬂuﬂ@ummmmﬂﬁuimu 15
anlueulngln (317877 Tau15 2552; 29:63-71)
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Detection of P53 Codon 72 Polymorphism in Lung Cancer Patients by Real Time Polymerase

Chain Reaction - SimpleProbe Probe Aassay

by Danai Tiwawech*, Suratat Pongnikorn**, Adisak Sornprom***, Anant Karalak® and Takafumi Ishida™
*Research Division, ***Surgery Division, “Pathology Divisions, National Cancer Institute, Department of
Medical Services, Ministry of Public Health, Bangkok 10400 ** Lampang Province Cancer Center,
Division of Medical Services, Ministry of Public Health, Lampang Province 52000 ~“Unit of Human
Biology and Genetics, Department of Biological Sciences, School of Science, University of Tokyo,

Tokyo, Japan.

The P53 tumor suppressor gene (P53) is a key gene involved in cancer control by producing P53
protein to inhibit proliferation and enhance apoptosis of cancer cells. It has been reported that the polymorphism
at the codon 72 on the exon 4 of P53 resulted in 3 different genotypes of the P53: Arginine/Arginine (Arg/Arg),
Arginine/Proline (Arg/Pro) and Proline/Proline (Pro/Pro) genotypes, and found that individual with Pro/Pro of
P53 codon 72 polymorphism had a higher risk for lung, bladder and nasopharyngeal cancers than those with
Arg/Arg. Polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) assay used to
detect P53 codon 72 polymorphism is not suitable for a mass screening since it is complicated, time-
consuming and at risk for carcinogen exposure. Recently, real-time polymerase chain reaction-SimpleProbe
probe (R-PCR-SP) assay has been suggested to be suitable for a mass screening of various genetic
polymorphisms with a faster and safer way. The aim of this study is to detect P53 codon 72 polymorphism in
Thai patients with lung cancer by the R-PCR-SP assay using SimpleProbe probe and melting curve analysis
and the PCR-RFLP assay. The findings from these two methods were then comparable. Seventy DNA
samples from peripheral blood leukocyte of lung cancer cases were recruited in this study. The results of P53
codon 72 polymorphism detected by the R-PCR-SP and the PCR-RFLP assays were completely accordant
(K= 1.0, 95%CI = 1.0-1.0). The findings demonstrated 12 individuals with Arg/Arg, 41 cases with Arg/Pro and
17 cases with Pro/Pro. In addition, we found that the R-PCR-SP assay was a faster and safer method for
detection of P53 codon 72 polymorphism than the PCR-RFLP assay. Results of the present study suggest
that the R-PCR-SP assay with SimpleProbe probe and melting curve analysis may be a useful screening tool
for detection of P53 codon 72 polymorphism in the high risk group of lung cancer in Thais.(Thai Cancer J
2009;29:63-71.)
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(age-standardized incidence rate: ASR) SENEAEN
danlutelneg 206 metszainsugueu laaflange
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qlﬁB;ﬂfmmﬁqﬂfammnm'ﬁ;@mz 80 wluaia non-
small cell lung cancer (NSCLC) LLmzﬁlquengﬁﬂ%m
wmuwwﬁl,ﬁ'@Lﬂmmz@mﬁwaﬁnmz‘ﬁ'ﬁmiwmmrﬁm
Lmeimmumﬁ{@nw@é‘“ﬂmiﬁﬁfﬁt;ﬂ'fmméwﬁﬂn
AuTanlufian’ eandlsinunisinmeaeitunga
mma*m“m:méﬂwmﬁﬂﬁ@mwzﬁlmmigmﬁz'g P
ﬁuma#éuméﬂwmﬁqﬁ@mwzﬁlmLLinlﬁwu‘EmﬂL%

=

WATRIAD I LNNE NN N1 IR a9 UN 9N AN




AR5 P53 codon 72 polymorphism T euzi3aloa

AYNATATYHNIN r:{fmLwﬁmiﬁnmu@zﬁwuﬁ%ma
mm@mqr#Tfaﬁ\i%m\iﬁuﬁqmwﬁmnmm@'mm‘@mi
inalsanzisedan (genetic risk marker for lung
cancer) Lﬁfasl%iwguméﬁﬁﬂﬁqL?ﬁlmﬁﬂmnﬁumﬁq
Uaauazsoeiaselsanzifelonlulasaunsyas sy
LLiﬂIuéﬁLﬂuﬂq'uLﬁﬂ\wzﬁfh;ﬂﬁii‘”ﬂm‘immﬁqﬂ@m
fisyAnsnmuailsananandsiy

P53 tumor suppressor gene (P53) Lﬂuﬂuvm
F’]Q’]N’&’]QMLL@VMW@HIWNWHLUEQ@’]ﬂ P53 sn\'mﬂuu
chromosome 17p13 ummiamumwﬂﬂ?mm‘[ﬁ‘ﬂ
uzidln Imﬂm”l;ﬂ P53 (Wild type) 4 ”ﬁﬁﬁﬁﬁﬁ&;’]\‘l
Tl P53 Fudantsunasavessaauz5elu iy
f-i”\mumnmwmzmmu’mLsm@ml,?wfﬁmﬂﬁqm
Iy “luﬂ@@gﬁuﬁmmmfﬁ codon 72 polymorphism w14
exon 4 193 P53 yinlmAnnsasnsllsiiu P53 Aiuan
m\‘mu 2 ginAel arglmne (Arg, CGC) 7@ proline
(Pro, CCC) LL@WV]’]FLMNuH?_ILLmamuN genotype U8
P53 LLMﬂ[ﬂNﬂ‘Lﬂﬂ 3 1%ip AB Arginine/Arginine (Arg/
Arg), Arginine/Proline (Arg/Pro) LL@‘” Proline/Proline
(Pro/Pro) genotype . @ﬁﬂi’mmuwmumumﬁ‘ﬁﬂwﬁ
‘W‘Lmtwm genotype %Lm Pro/Pro mu‘tfammam
pemsuTulsanziSaden” ) neznslaanns | uay
Twafwﬁwaﬂﬂu@;mfﬁéﬁﬁ genotype Tin Arg/Arg 64
‘L‘fum?m'mw] Pro/Pro 1484 P53 codon 72
polymorphism ﬁqﬁwzﬁﬂiz‘imﬁlumigum5‘1‘7{53
AR samenisiulsaus Li\iﬂ@mlu@mﬂmluﬂ@m
muﬂnm1/1ﬂ\ﬂummmﬂ@ﬂmmfaﬂmmwm@@uw
34mmmmmmuﬂuaﬂwmmﬂ@m atnelsfinn
N19/A99aU1 P53 codon 72 polymorphism AR
polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) ﬁi%ﬁu@g_jlﬁmﬁu
Tumaneiagllun1snanadansesfoeensfidanuon
unnlamnszandiiaf sanadugeugen lenan
Wy uazdaenanslaiugnsnenzisaluszuanenis
gﬂu DNA 14 gel ﬁﬂmma‘ﬁq gel electrophoresis
ilemsnavunL DNA 289 PCR uay RFLP product
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ﬁ%mlﬁ real-time polymerase chain reaction-
SimpleProbe probe assay (R-PCR-SP) Lﬂuﬁ%"ﬁmm::
rTumimMﬁmmmmﬁqﬁq%wNﬁuﬁqnﬁuﬁ'mn
ANIAEIRaNsIR Al AN eE AT 08It UILNAN
lalaglugeeinmada uazluneadenenislnsy
anananzie - uadeluisneanunsinas R-PCR-SP
Mﬁizﬂqﬂﬁﬁlummmwm P53 codon 72 polymor-
phism Tunquythenzielen faiunsinmasaiiag
ﬁﬁmmﬂim\iﬁlﬁ@mmm P53 codon 72 polymor—
phism Slumﬂ%m mﬂ@m‘imﬂ'm R-PCR-SP #1411
SimpleProbe probe mmm’mmmmm"’w meltmg
curve UaxA3 PCR-RFLP waolBeuidieniuadilaann

19 2 37

'J'GTﬂ!!a""Jﬁﬂ15

msiufeeadiaaen

mxm@mﬁumaﬂwmtﬁqﬁ@mﬁuﬁumimm
uazineluannunsif s isiuang 70 98 oz
7 finaanslalu EDTA tube (EDTA blood 7 ml) a7n
Turhuuenidadentiafinanuiia 2500 rpm w1 20
wiuazfuiadensniilaannlai-40° aunan
sl

M3ana DNA
quﬁmLﬁ@mﬁumﬁumB;ﬂlfmml,?m@mnmw
N1ain DNA c;'mffﬁmm%gﬂ QuickGene DNA
whole blood kit S waxlTLAiasangy QuickGene-
810 (FUJIFILI\/I Corporahon Japan) Imﬂﬂ{]ummw
mummmmnmmmm DNA fiarinlaiiaawiaw

UL 40 ng/ml aNnTAsi DNA igdalalifils
Tuguaudsmanmnii-40% aunazti il

N3NNIV P53 codon 72 polymorphism 138

3% PCR-RFLP

N13M999A38A3 PCR-RFLP i primer 5°CCC
GGA CGA TAT TGA ACA-3’ axy 5-AGA AGC CCA
GAC GGA AAC-3' WBLANA1UIULEY P53 exon 4 Tng)
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UAASNANNIATIAU P53 codon 72 polymorphism AqeRs PCR-RFLP lugtlae 7 91a (189 1-7) wA3

@ﬁﬂm‘im PCR %1&1 PCR product ‘ﬂ‘mm 203bp mwﬂuﬂu%m’]ﬂu agarose gel (2.5%) eleotrophoresns

LaLElanAs eth|d|um bromide (A) uaiieih PCR produot Aalidvin RFLP Taenstinsimas BstU1

restriction enzyme W‘qmﬂqu 37% 1w 10 me %vl,m DNA product 1l 3 1lla A 911A 125 Uay 78
bp (Arg/Arg 3189 2), 203 bp (Pro/Pro 5189 3 WAz 7) WAz 203, 125 waz 78 bp (Arg/Pro 317 1, 4,

5 uaz6) (B

marker
111 PCR reaction mixture 50 Wi [double distilled water
32.8 [ll + PCR buffer 5 L1 + 25 mM MgCl,_4 Ll + 2 mM
dNTP 5 W + 20 pmole of each primer 1 LI + 5 U/ W
Tag DNA polymerase 0.2 Unit + DNA template 1 W]
11J incubate 'w 95% 111 9 117 NeUNs¥A PCR AN
$urnMs i 19119U DNA Ta8nn3i1 PCR ANy
Tolsunsudanelals 94% wiu 117, 63% 1 117 uay
72% 11 1 Wt iTsu9t 40 3LILAIRNNAE 72 O
U 4 mﬁ PCR product Faasilaunm 203 base
pair (bp) LN@ run electrophoresis U 2.5% agarose
gel LL@&@NM&I ethidium bromide lun19vn PCR
Vjﬂm\ﬂ‘n double distilled water {1 negative control
At PCR product Falivin RFLP Taseiaemae
BstU1 enzyme (enzyme afin DNA Lannz1i3100id]
sequence L1 CGC) ‘ﬁlﬂqmmﬁ 37 W 10 Falug
'lu'ﬁ'zgm%ig DNA product it Arg/Arg flawne
125 uaz 78 bp A1 Pro/Pro aZlaign enzyme Finvilst
1n DNA product Fa11A 203 bp AN d1v3L Arg/
Pro 1 PCR product azgn enzyme §in7 DNA 1la

) lun1svin PCR wnafala double distilled water (DW) i1 negative control, M=DNA size

uniletaiu CGC vinlula DNA product lusidifiaune
203,125 uay 78 bp (317 1)

f;ﬁﬂi)il?ﬂ P53 codon 72 polymorphism
@835 R-PCR-SP

NM3A9AmEAs R-PCR-SP 11 forward primer
5-GATGCTGTCCCCGGACGA-3'reverse primers’-
AGGGGCCGCCGGTGTAG-3’,SimpleProbe®probe
5-TCCCCCCGT XI ICCCCTGCACC P-3’ (TIB
MOLBIOL, Germany) LL@:&WH’] master mix ﬁ’]ﬁ@gﬂ
The LightCyclef’ FastStart DNA HybProbe (Roche,
Germany) SAMULIAT 097 1T RgaaAe LightCycler®
model 1.5 (Roche,Germany)

11 PCR reaction mixture 20 LI [double
distilled water 13.1 Ll + master mix 2.0 W + 25 mM
MgCI2 1.0 W + 20 pmole forward primer 1.0 W + 20
pmole reverse primer 0.7 W + SimpleProbe probe
0.2 W + DNA template 2.0 W] mfaﬂlumfam Caplllary
alueios LightCycle® model 1.5 uay A9
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PCR-RFLP N‘Vluju Arg/Arg emu melting pomt ‘Vl 55% 1135 R- PCR SP mm@‘wmmu DNA 2 oy 284
Arg/Arg (78 waz125 bp) 1145 PCR-RFLP mummﬂu Arg/Pro afl melting point 7l 55 uay 61° ] 3%
R-PCR- SP ATIAINLLLOL DNA 3 au189 Arg/Pro (78, 125 waz 203 bp) ‘I‘WJﬁ PCR-RFLP @WM?UNV]Lﬁ%
Pro/Pro eﬂ\‘m melting point 1/1 61°4 11438 R-PCR-SP As9anwuLay DNA 1 Lau2e4 Pro/Pro (203 bp) ELu'Jﬁ
PCR-RFLP
e ]
s R-PCR-SP _ TS
- i’ Pos B
[ |
. 4
|
1 f 1 55461
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27 3 UAANANNIATIANY P53 codon 72 polymorphism AnEAs R-PCR-SP taflail melting curves 3 1iin

mmumwu melting point waamnm 55 (Arg/Arg) 55 Laz61°t (Arg/Pro) Waz61°t (Pro/Pro) lun1s
mm@mmﬁ R-PCR-SP Nmi‘m posmve controls V]Lﬂu Arg/Arg, Arg/Pro, Pro/Pro Llag negative control

(double distilled water) ‘mumannmq

DNA fimaanisanullsunsudenelldae v pre-
incubate 71 95% 11114 10 U7 AIKAIENNET R-PCR
S719% 40 391 7 95%1 WL AUNT, 61°1 15 AU e
720 WU 6 AU WAZVN melting curve 471' 95%1 1114

0 AU [ramp rate =20.0], 401 30 AUA [ramp
rate=20.0] Wa% 801 W1 0 AUNH [ramp rate=0.15]
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Abstract  Detection of DNA methylation of p16™** in hepatocellular carcinoma by methylation specific-

polymerase chain reaction
by Pensri Saelee*, Songsak Petmitr**, Sopit Wongkham***, Sunanta Chariyalertsak*, Patcharin
Homcha-cm****
* Research Division, ****Pathology Division, National Cancer Institute,**Department of Tropical
Nutrition and Food Science, Faculty of Tropical Medicine, Mahidol University, Bangkok 10400,
Thailand. *** Liver Fluke and Cholangiocarcinoma Research Center, Faculty of Medicine, Khon

Kaen University, Khon Kaen 40002, Thailand.
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N13A339Y11 DNA methylation U84 pl6

INK4a

Tughouzdusaady iRyAs uand uazaay 73
The purpose of this study is to investigate aberrant methylation of p76™“* in hepatocellular carcinoma
(HCC). We determined the methylation status of CpG island of p76™** in 29 HCC and corresponding normal
liver tissues by methylation specific-PCR method. Aberrant methylation status was detected in 41.4% of
tumors and 6.9% of corresponding normal liver tissues. No significant correlations between methylation status
and clinico-pathological data were found. In addition, survival analysis by multivariate Cox regression analysis

6/NK4a

showed that aberrant methylation status of p1 was not an independent prognostic factor for poor survival

6™* were detectable in HCC tissues

among HCC patients. Our findings demonstrated that methylation of p7
of Thai patients and suggested that hypermethylation of p76™“* may contribute to the hepatocellular

carcinogenesis. (Thai Cancer J 2009:29:72-79.)

Key words: DNA methylation, methylation specific-PCR, Hepatocellular carcinoma
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UK 20 W9 nasanntiuiuwd el 13000 rpm 30

7 Wnnifuane 2 ARIARe M-wash buffer 200 LU

Thumdes?i 13000 rom - 30 AU La2azANEALEwe
ilanae M-elution buffer S1uaw 20 [ v lLuilau
uia 20 1 aunanazshesnunls
ATIDMAIOUI® methylation VOIEY pl6™*
35 methylation specific-PCR

¥ iS et afalaunif usuouduaaelng
Lu@§p16’wf’methylation (forward:5’-TTATTAA
GGGTGGGGCGGATCGC-37,
GACCCCGAACCGCGACCGTAA-3") iy p16™
unmethylation (forward:5-TTATTAGAGGGTGGGG
TGGATTGT, reverse: 5'- CAACCCCAAACCACAACC
ATAA-3)" ANtz methylation specific-PCR (MS-
PCR) Inei1dn reaction mixture 1311/ 25 I Fasvnay
I;QEI?]LE‘LLL@ 100 ng, PCR buffer (50 mM KCI, 1.5 mM
Mg‘]CIZJO mM Tris-HCI, pH 9.0), 200 UM 283 dNTP
unazaiia (dATP, dCTP, dGTP, dTTP), 1 U 284 Taq
DNA polymerase waE 20 pM ‘ﬂ‘ﬂﬂiWiLN‘ﬂ?LLﬁl@“Wﬁ

Tae

reverse: 5’ -

LL@'JL‘WN“]’]WJ%@L@uL@WJEII‘]Ji‘LLm‘Nm\‘m w@muﬂu
95%; 5 U mumﬂ denaturation 95 %4 1114 1 mm,

INK4a

annealing 7 65% (p16™“* methylation) Waz 62%
(p16™“ unmethylation) 30 3UN Uaz extension 7

72 % 30 AU 99N 36 39U WATAINAE final extension

JON
M U

39T
M U

IST
M U

INK4a

TunziSamaas (T) waziilaiasulnftinn
wulusnesauNieay 13T, 15T, 39N way 39T
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#172% 7w i PCR product ol electropho—
resis U 2% agarose gel @mmimﬂmm@mw
ethidium bromide Lmemum@uLwmmmmlm
@@mm%‘[mam ‘EﬁmLi_l'??ﬂumaummmmmuaum@u
Lmzmmﬂwmum methylation 11 unmethylation ‘1/1
Faum 150 way 151 bases pair (bp) MNAAL tagl
miﬂmwummlfnmmmumL@umwLﬂmmnmmm
InswasluguilranieifensSaaaasu Heswn
ﬁmiﬂuﬁ@ummﬁmﬁ'@ﬁuﬂnﬁ (gﬂ‘ﬁ' 1)

d v

MIAATIZHUBYAN DA
Anszunaniafnunlngls Fisher's exact test

INK4a

INENARBLAMNANRUTTZNING p16™“C methylation
AUNANWNNENTAATN (818, WA, histological type,
tumor size, metastasis, treatment, HBsAg anti-HCV)
INK4a

LATAATIIHATEN p16 methylation Wa@rﬂ‘mmi
@m@mmmmﬂ Tnerls Kaplan-Meier Wag log-rank
test u@ﬂmﬂuuslﬁj Cox regressmn anaIyS|s fJLm%‘M

mmwmmmimmum@m@@mmmmm@mmmﬂqm

AT 1 UAAIANHANAUGILNINALBUE methylation 18981 p716™“ AuNANINENBARTINTBLLENIR

ARG
p161NK4a .
Parameter Odds ratio, (95%Cl) P
U, n (%) M, n (%)

Gender 0.42, (0.04-4.66) 0.62
Male 14(56) 11(44)
Female 3(75) 1(25)

Age (years) 2.86, (0.61-13.34) 0.26
<50 10(71) 4(29)
>50 7(47) 8(53)

Histological type 0.80, (0.04-17.20) 1.00
MD 4(44) 5(56)
PD 1(50) 1(50)
Unknown 12(67) 6(33)

Tumor size (cm) 1.09, (0.23-5.19) 1.00
<5 6(60) 4(40)
>5 11(58) 8(42)

Metastasis 0.89, (0.20-3.90) 1.00
Negative 8(57) 6(43)
Positive 9(60) 6(40)

Treatment 0.23, (0.05-1.18) 0.13
No CMT 7(44) 9(56)
CMT 10(77) 3(23)

HBsAg 1.29, (0.24-6.83) 1.00
Negative 6(60) 4(40)
Positive 7(54) 6(46)
Unknown 4(67) 2(33)

Anti-HCV 3.60,(0.26-50.33) 0.54
Negative 9(64) 5(36)
Positive 1(33) 2(67)
Unknown 7(58) 5(36)

M = methylation; U = unmethylation, Cl = confidence interval, MD = moderately differentiated, PD = poorly

differentiated, CMT = chemotherapeutic treatment, HBsAg = hepatitis B virus surface antigen, anti-HCV =

antibody to hepatitis C virus
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nziftaasy wazlaan P 7 0.05 wuAiludnAynig
and yilenlaluniiingzudnsnnisegsanlunis
s Xao 4 I
Anmidatuau 27 9 Baduyihanlaiunisfianniy
NANNTSNENBEN9UeY 300 AUAY UTRAUNTERAAe
aa ! Yo a aa

Tn uazlusauyiln 2 99e tae 1 9e @eddannely
4 U nuazan 1 378 21ANITRARINNNTENE (lost

to follow-up)

=
WNANIIANHN
AINNITATIAUIALEULE  methylation LFLa04
INK4a

Tdslumasueediv p16
FUUNAUTIUTNLA B985 U98a7UaU 29 98

WUALEWIE methylation 18984 p716™“ TunzifaTaa

P=0.19

DE—

Owerall Sarvival

D2

an- plé methylation

T T I T T T T I

i B W 95 M0 M0 M0 38
Time weeks)

T?J?’I 2 mu curve LLZ\iﬁﬂ'ﬂﬁlﬁ"]ﬂ’]ﬁ"ﬂﬂﬁ"ﬂﬂ’ﬂ'ﬂ\mﬂ']ﬂm kN

INK4a

Leﬂ@@ﬁ]ULLUQﬁl’]ﬁJN@ﬂ’]i‘Lﬂﬂ p16

INK4a

methyla-

tion MU p16 unmethylation

TUTaaNTIAL AR

fiu 12 318 AnTusesay 41.4 waylwileEasulni 2
518 AnTugesas 6.9 n3AnELlNNUANNANA LS
TEINNNNTNAALEULE methylation U3nndllsluimes

INK4a

m@aﬁupm ﬁ”‘uN@WNWEw%maﬁnmmgmﬁﬁﬁnm

INK4a

(mmqm)mnmmﬂmmmmmpm methylation

oy

ﬁ]@‘ﬂﬁ]ﬁ"‘lﬂ’]i“ﬂﬂﬁ‘@ﬁ“ﬂ‘ﬂQNﬂQENWLNL"ﬁ@z"l[ﬂ‘]_l W‘LI'J’W?JQEI

INK4a

methylation mvﬂ”mi@m@mﬁumwﬂw

INK4a

‘Vm p16
Al 016" methylation (mmﬂﬁﬁwummi@mm
58 ﬁﬂmu way 103 &Unn AuaIsL) LLm”LaJ:umm
LLmnmN@m\muﬂmmmmmam (P=0.19) maﬂw 2

LN@%J multivariate Cox regression model Tunng

ATIZUUN prognostic factor (tumor size, metastasis,

INKda methylation) inanednINIIaY

treatment, p76
i@mmmmmw Samaasy wuanlud prognostic
factor lmwm@mmmmmi@m@mmmmﬂ A998l
azidenlunnaned 2
- ¢
13
Hepatocellular carcinoma (HCC) LﬂuTi‘mﬁl
wulavialan zﬁlquslmgwu“luﬂimﬁmﬂéu Asian uaz
African fianimmgiAtyannnisiinidelasasusniay
13im B (hepatitis B virus; HBV) waz lafasusniauaiia
C (hepatitis C virus; HCV)® qu’”ﬁmmﬂﬁm‘fmmﬁq
aaafulutlssnalanadunnnua A T wlusses
1981 10 e unNAnLdesanndnisindelafasy
21-22

BALALLANATUIBNINT U2 LN 1aLANIFAN I

v '

A 8N 19RIWIARANABNITNANSLT TR FH LN U

AN 2 ?.1miqwmﬁawmmm‘l}mﬁﬁw@m@mmgi@mmmgﬂmmﬁqLﬁmmﬁu Imeilt multivariate Cox regression

analysis

Variable Hazard ratio 95%ClI P
Tumor size;=5 vs <5 3.01 0.65-13.89 0.158
Metastasis; positive vs negative 1.32 0.43-4.06 0.628
Treatment; CMT vs no.CMT 0.86 0.24-3.09 0.812
p16™% methylation; M vs U 1.87 0.59-5.87 0.282

Cl = confidence interval, CMT = chemotherapeutic treatment, M = methylation; U = unmethylation
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@‘EI’]\‘iﬂQ’]\‘i“lI'J"N LL[ﬂﬂﬂllﬂﬂ’]i‘LﬂmN L?\TLSI]@'ZW]‘]_I?;NPLN
mmumm muummnmm\ﬁmu@mmqmwm

LSI]'Z\]@N&NLW@FLWV]?’WUG\W@»LHLL@&‘ﬂum@uﬂ"lﬁ‘Lﬂ@Hu

- ' 44 v v v -
LL‘]J'Z\]\?‘II@\‘IEI“LW]’N"I 7 Lﬂﬁl'J“ﬂ@\iLL'Z\l?éL‘]jumuLﬂﬁﬂﬁ IAR

UniasunlasdumaanzifasaunanisAnennng
WNAALEuLe methylation uFldsluimasaesty
p16/NK4a
a @ o Yoo X
AanalsanzifTaaiulnf Sl

= L A o q ¥ =
”’QZN‘]J?KI?;I‘TJH@?;I'NN’]ﬂVIQEZVI’]ELﬁ/WI?’TLIﬂQﬂ@PLﬂ

ﬂ’1i‘L‘]Jaltlul,l,‘ﬂ@ﬂﬂ@ﬁ&ﬁiﬁuﬁm‘i‘wﬁamﬂﬁ?ﬂ’J‘LI
ﬂuimmvuumwﬂ‘wuﬁﬂﬁw (ep|genet|o changes)
uFEe methylation mﬂmumnma‘mwmum
(-methyl) lulLa cytosine fiansuausumuad 5 Tag
L@uimj DNA methyltransferases (DNMTs) UTLatu
CpG-rich %38 CpG island UFullslumes via
131900 exon 1 048U Feflanuennilszanns 1-2 Ala
we? Wunswlasuulassiefigsuiandlelnad
pstlnAwil ey wule luuziSmanesiia sauv

167 mmﬂ@wuﬂmmumummmmﬂu

wﬁqm@@;ﬁu
mim_m\mWia@mum@wumum A Tiia L°ﬁu
ﬂqmuwmu@m\miﬁm@wﬂ@@ (Retinoblastoma;
RB, cyclin-dependent kinase inhibitor 2A; CDKN2A,
cyclin-dependent kinase inhibitor 2B; CDKN2B) ﬂzglm
transduction gene (RAS association domain family
1A; Rassfla, LKB1/STK11 way adenomatous
polyposis coli; APC) ﬁuﬁﬁﬁm}ﬁﬁﬁwmmm—
vedtulunNsIdna s At (glutathione S-transferase
P1: GSTP1) ﬂf\iwauﬁﬁﬁﬁﬂ’]ﬁLﬁﬁ@ﬁﬂﬂ’]?ﬁ’]ﬂﬂ@ﬂ
Lsn@zir (death associated protein kinase; DAPK L&Y
caspase 8, apoptosis-related cysteine peptidase;
CASPS8) ﬂ@luguﬁl s fuaesiuy (estrogen receptor;
ER, progesterone receptor; PGR, androgen receptor;
AR W retinoic receptor; RAR) LLmauﬁLﬁ‘m%@\ﬁu
NNTRTNIEUEALAS (thrombospondin 1; THBS7)*
yanantunsAnALEuLe methylation ffagfusanns
N9MATAUDY imprinted genes, repetitive elements

ne®
= X a @ . a
NNIANHIRATIANLIALAULE methylation LTITU

INK4a

Tdslumaseadiu p16™“ vaqileidansifatanasiy

3088 41.4 way danuluietiefulnfAuinneng

v v

ALY FRHAY 6.9 ANNNIIANHINDUUUIRNUINAINN
Da89INTAAALEWEe methylayion LTaullsTuimes

INK4a

2938U p16™“ wusasay 0-91.7 uarwugaluNzIss

wasduRRade lhiadusnaslumaede Anadaes
nMafinfidue methylation AnAiuenaiianmg
H1ANANNNNTANERT L%@mﬁu@zmmﬁ;mnﬁm
Tmuu?\aLﬁn@z{ﬁuﬁﬁiwﬁuhm{mumﬁ@% uenaNTL

A AaNTuReunAlAN lanan1aiu’’  Kaneto

WATATUE® NUNTTINARALEWLE methylation 28981

p16M% spaaz 72.7 TwiletlansifuTaasunfnLte
lafasudniduaiia B v3a C Shim wazauy 2 la

INK4a

TIENNUAINNTNAALEUE methylation1ady p16
Ty HCC flAnuduiusfunisinite HBY wananni
989UNNTATIANLALEULE methylation Tuieiie
svaiznaunaneiunzs (premalignant stage) Lan3
s A B methylation U3nslsTumas

INK4a

‘H”ﬂ\‘if;lup76 e84 LU TN AN ST ARG

MQLLMT’EI wan" WALTININBANUNUANNANWUETY

poor prognosis, LWAMIIY WAZIE N LW T WIBIH
(]JIQESOYBA]
wananlunsifuaas fuuaaded sy

INK4a

WURALBWE methylation 1898w p16™“ Tulsanzids

a lﬂl ! ¥ =3 o ¥ ! = o e‘v
TUARL mulumﬂwmmmiawmmmmﬁuwuﬁﬂu

tumor differentiation, Dukes’ staging, poorprogn03|s

32-34

WAL lymphatic invasion u@ﬂmﬂuﬂumﬂwu”m\‘i

INK4a

‘ﬂ‘ﬂmﬁm non-small cell Wu p716™“* methylation mm

‘}J@\‘m‘]_l advanced TNM staging Wag mﬁ‘muumiw

a poor survival***

azil

AINEANITA NN WUIINITLA AR LB ULD

INK4a

mehtylation L3nnlisiumesuastiu p16™“ aunsn
nganylaluglssnzisanaasuaesaulng Al
p16™* methylation W1RZLABVBIALILIUNNTIA

NZFITARFIL
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