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Abstract

The GSTPI1 gene encodes forsthe detoxification enzyme irtvelved in protecting cells
from carcinogens. In breast ¢ancer;”GSTP1 polymorphism may produce lower effective enzyme
detoxification propertics and GSTP1 promoter hypermethylation-may result in inactivation of
GSTP1 expression, We hypothesized that the polymorphiéin/and hypermethylation of GSTPI
promote the progression of breast cancer. To study the effect of GSTP1 polymorphism and CpG-
island hypenmethylation on GSTP! prometer;, PCR-RFLP and methylation-specific PCR
techniques were used with 41 Thai breast-cancer patients. The associations between genetic
polymorphisms, CpG-island hypermethylation, and eclinico-pathological parameters, were
analyzed. GSTP1 hypermethylation was found in 26% of cases and GSTP! polymorphism in 14%.
GSTPI hypermethylation was significantly associated with breast cancer; lymph-node metastasis
(P = 0.02) and GSTPI polymorphism status was significantly different with progesterone receptor
(P = 0.04). No association was found between GSTP1 polymorphism and methylation status. The
results indicated that GpG-island hypermethylation of GSTP1 promoter was associated with a
biologically aggressive phenotype, but may not be related to gene polymorphism in breast-cancer

patients,
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youdu ldanns (3) AMUDIVOIANMUNAIAHAIEUBITY GSTPL HH WUIV1INLTUAND
sziadsony 50 (8) uazesr ol ssunadonas 30 9) dwmsuludiosneanuduonny
=L = oo| 3 - = o
Hanva1wvessu luilsznianiluilssuadosas 40 (10) HanIENUIBIRNUNAYINAYDY
= ay = & oA = PR 2 2 - o e o
gutnnsane1n2 lannu19u GSTP1 Faunerdodlumsmuanuaealving lsnugisa

1 t

o a 1 o (=1
ANy ld, vzdrougntunuazusE AN (11,14,15) udAfiuI9518911803

L.

oo = v 1) =y -] ] 1
oAnumslanunainnatovesdu STP1 liedosiunsina lsnusaduuuaogie
# o Y 4 Y o 4 !
lavalune@onazylsd 16,17 dwmbtnsAnEInanssnuveuliylsnuz5waly
ar A 1 W 1 =3 = s = =1
UszmstInedadl luniin v Ins8avanavesanyrainialounddy GSTP1 AuuzFuda
El o ' A tey = 3 w = o - =
Bosv 1 lwannudtuiidd luliandineadesnumsifaugSavilall (18) waznsAny
a 2 CEY = ) P - ) w Ay o vd
wansznuvestuilfuuzdagiuubimndinonai ladon nuiadsnfivodni lulddluaung
' ] e or e wr 1 = of
wouzi uduuuswu N gAIMUT fumMTdaeTuALTUIT Yo TanuwE ud iy (19)
1] =1 oy ~ A
AU NN1SANYIRAN 15N A hypermethylation US(IMCpG islands Y098U GSTP1 &4
= = o Wy o g d'lrl ¥ = kL @
W hiNaaAMsuaaesEnIpedy GSTPL i Tdamsonaadu lus 1duazinerdeenums
o = r = T T 1 =y
iAn Tsauziarartdlaig uzGswmongnruanwifiovas 70-80 vnadte g lsdifian g
- o & o e 1 1 =
hypermethylation ¥z fisnalsndnduiadoesin 20, 21) ualudiloedunuifiveiosas 30
] = ar = . =
(22) uaz¥eany 30 vosdihouzS smituagn Tuedeinnn19s hypermethylation saziikaanns
o s o o I Ll =] .
LernaonPupliu GSTPL (23) dmiDuzs WunuY091e1F0lN192 hypermethylation
4‘-"3’ o a wl o oar ar w 1 o 2 1
5219/ 50% uazn1zudiFuRIs AU s fudamsneuFandauadousie (24) dauly
d g’ ar 1 - [ | -~y .
VLEURHUNY 910N snaaonwun luvadUindy luresnunisiia hypermethylation
o A s = =1 =4 ] . =4
yoaduflugrznumnlusaduzise 25 U5 lwe@ewuilin1ig hypermethylation (e
Uszanadosaz 14 mazvzwouinluvzd udmusiin IDC  Yszumdseas 40 uanu il
L) a o ] = ar =1 1 H
ANUFURNT 5213190 751AA hypermethylation AUVUIRYDINOUUZT, MILuwinTyate'lUf
1 g =y ar r :; L] s =g
mammmaamazam‘m‘li@qmﬂmmmaﬂ’w (26,27) ﬁﬂil‘l_luﬂﬁﬂﬂBTNﬁalliE]\‘l
hypermethylation U319 CpG istands 4040 GSTP1 TnuzFaudhuuds lufisreanlulssma
. o - o . . ]
Tny M3ARYINTISIAA hypermethylation oz 143515165 uAOWIAI8E7T sodium bisulfite F9
' H W
9211/30% cytosine U5na 11 uracil 1dua luauisil Ao methyleytosine 18 naaniniude
T - N 1y '8 o n [ oL = o 7 g ar .
e 1AuwPCR #elwSiueidnTy cytosine Und wag Twiwes 145y methyleytosine
1&INTIIHANITNAADIAY agarose gel electrophoresis ¥3oMEUATHITWLILMEA TD)A 0

(24)
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MatfuS 08 aazmMIaPARIBHD
Fh oy Gl 3 W1 o 9 my d%' - = ar =
ﬂmzrgm“l‘mmummmr;jﬂfmumammumﬂwmawﬁawmﬂwmﬁmwmm

uraana Tud) 2546 uaudszana 100 519 TaeMUANNNTATID

Taro Yamane n = N
NS’
n=  SWIUNQUATIDNS
N=  swmlszadsnanva Glhouzdadunil 254600633410
e= ﬂmuﬂmmﬂﬁﬂu (0.1)
UAUAY  n = N 633 = 87

1+633(0.1)

¥
@ = 1 o w 1 1
wlonnadenirannEaninyosdiliofo o1y, WOAYEIROUREE, TAIMTUNINTZIILY

N H = a = as o
aputunAes JusAu ER, TU5AU HER-2 4n%szala U uLssued 15augs

@ - L a o = q o & o4 4 =y R o
Sedagution Idvziunasamaue Tashiubensuiiofidimns Wuvosgi1ouziis
k3 1
dluride section MU 10 lATHUT 520 3-4 LAY 21031 sections 7118 1aadlumasa
microcentrifuge tube YA 1.5 il {4 xylene 1 ml (1000 ul) aelunasamalingatewisviy
& 2( 5’: 1 /5 + % PR | &ic\y A’ = ¥
PONIINAUIED DINIMATTATY vortex DENaUTIBTL 5 W1# e IR Fwiloanas lUfiduraoa
29 xylene 800 THHIALAL 95% alcohol 1 ml e 1R vortex dd10uswiazdu 5 b o
13 3 b v
xylene fif1agaen’ll in 95% alcohol oena1esy Seunun shnasasuiiondadh 1 ¥k
. Y] 3t -
a1l hood auFUitio lunaoauialuRLE1 A0 genomic DNA lysis 600 p! itae proteinase K
1 1 ar L] o o VoA
3 1l (20mg/mD) 1981878 vortex. a81aus TR (Wioe191d pestle Faguantd) i liiud

I
55 °C 144 shaking incubator AAANIUNIUTDILEDOAAILNUA

1 o 1 = o e 2
ARNNIIMABAL I IATY vortex HAZIRY,RNase A 3 pl wanlddhnu Tasadmasaiunl
¥ 2 4 dl (=1 =1 ) =y
aszana 20-25 a3e Aeia Agungiifeadn 30 119 1AVETA¥AT protein precipitation 200 ul
et IS undoudn vortex ag1aussagnaian 20 Tui wazd iy 5 i 1113,000 ¢

v { o D . &
gaduREluveunad (supernatant) taaaluvasa microcentrifuge tube IR 1.5 ml ud A



isopropyl alcohol 600 ul aalunaoafiil supernatant o wern i Taslladwazaimaendy
?f, . ot o 1 T aad - g
a1 Uszina 50 A5 centrifuge 1 W1 7 13,000 -16,000 g fvws maruhluveunais
= - : 1 4 of & =
&1 70% alcohol 600 pl uAaeTu 3 wid # 13,000 g aamiiuvoamaninaly Aadhnaeaud)
. 1 s o
AhasuunseatEsulssuIes 30 WIRIUazABUAUMADALTY NUANEITAZA1 DNA
] 2oy a4 =y o Py d £y
hydration 50-100 ul efrefiufigamaives hwud1dan vorex Wiszozuazialiou DNA

] Iz} = =
avanenuadai1 hhu I3 fgamgi 20 °C

71159 PCR  (Polymerase Chain Reaction) FMTvEY GSTP1 l‘ﬁﬂgmilﬁﬂ DNA-hyper
methylation
o e ¥ A \ ¥ 3 o .
1. Mswisoufduealos1$sodium bisulfite A2811873 313U EZ DNA Methylation-
& - - 3 w ot P P
Gold Kit deazslfou cytosine, Un@lail uracil 1dua luannstuwldey cytosine finglugl

. LY - d o L] e oo &
methylcytosine 18 adrenssirPCRANoAT Mo UM S Rsulasnina vy

2. ABwoSuRN (primer) FIMTUMTY1 PCR \ Y02 unmethylated GSTPL A0 5-
GATGTTTGGGGFGTAGTGGTTGTT-3 1a% 5'-CCACCCCAATACTAAATCACAACA-3’ A
1B1100 U (pfimén). T 5D methylated GSTPLAGS - TTCGGGGTGTAGCGGTCGTC-3’ Uay
5°-GCCCCAATACTAAATCACGACG-¥’

3 M3V PCR

WdBuevesiileanid PCR Tasiiositszneulu 50 ul §4il 1.5 mM MgCI2, 150
mM dNTPs, 18 0.6 MM, Y09UAAY primer TaoniladegeiiSuedoarii 2 nasadens
unmethylated GSTPL tag-methylated GSTP1 waaminiusazwasaldlundeufinyFin
Adue acliiunoufomuuagungd 04°C 1261 5 W1, et Ty sunsums aei A 40
50UMIH PCR &30 94 °C 1981 60 w1, 64°C 13en 60 Tun, 72°C vaan 60 Furiuozgariy
72°C vyan 5 W17 19 18 PCR product w1 aseaonTasmsusndaenszua loil a3 audy
foudnems ethidium bromide tiog PCR product mulduasdanirlalsian oy PCR product

484 unmethylated GSTP1 1A 97 bp Uay PCR product 489 methylated GSTP1 AVU1A 91 bp



MIMEDULaYBd PCR product

ga151 PCR product ¥0s8151104170%in unmethylated GSTP1 uaig methylated GSTP1
VNIIHIE LA B IS ULYDLA 314 19819 primer 489 unmethylated GSTP1 719
5-GATGTTTGGGGTGTAGTGGTTGTT-3’ uag 5’-CCACCCCAATACTAAAT CACAACA-
3* uag primer 915U methylated GSTPI1 fiD 5’-TTCGGGGTGTAG CGGTCGTC-3’ uag 5’
GCCCCAATACTAAATCACGACG-3’

7139 PCR-RFLP §1%3 18U GSTPT 1A0gadTHHaInnalg ety (gene polymorphism)

ABUOB A (Primer) F1M5YNITHIPER V098U GSTPI fin 5"ACC CCA GGG CTC
TAT GGG AA-3” Az 5°-TGA'GGG'C€AC-AAG AAG CCC CT-3%,1I'PCR product YHIA 224 bp
A15%1 PCR 50 pl wi%ﬁwmﬁﬁagﬂﬁf’fauwﬁuﬁ’qﬁ A8, 0: g, ANTPs 1.25 mmol/l, 0.4
pmol/l YDIUAAT primer, MgCL, I'5 mmol/l, Taq polymerase 2.5 unit 1ﬁiuLﬂ§B&Lﬁuﬂ%u1m
duodaiidunoufedningangl 94°C m 50d, w9 usunsund oemua 30
5OUMIYT PCR 35.94°C 171 30 TR, 55°C 30 Tud, 72°C a1 30 Jurfuazgaie

72°C rim) 7 Wl

B tANPCR product 13310 llasasaonTaonsuondlenszua I uddounvans
ethidiunibromide IHOATIVEADY PCR product Y419 176 bp nwldudsaani laloma nassn
AN ) o o Lot ) &
11151 PCR product 153 2l Tuleadmdu sl Bsmdl 10 unit # 37°C ilunal 18 2T

F 2
uazii linsmeonTasnisnenaanszue lih nasniudeudum1s ethidium bromide 1D
& a4 a + Y ar @ ad ad ar ar W
aFumdwevadegaslduasdanirrTona Tagegiliudouie 3 uuunansdnn Y
=1 gy ¥ oa T A e w o= =3 L4 qdc?.q:ﬁ c?a. [ LY =
uladfodaiedeimauiined o lnadnassliruadiounia 176 bp T uaming

o @ 1 o i o ] w
Tolnavesiiografdumimsnfeunin A Wy G UuD heterozygous NazALIIAgNARlA

of < & t 9 o &
&e10u 93] Bsma T 2:UABUE 3 YLIAAD 176 bp, 91 bp 1Az 85 bp AN1HIAG Io Inaves
LY 1=t oo 73 = =1 dg 2 g é?
fothsawelinaasun A dWUa G uUD homozygous HTUADULD 2 FUUUIR 91 bp

1oy 85 bp
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AT UATIZHUDUA

a

o ar o ' i
1. A NUFNRUTI21919 DNA-hypermethylation Y0484 GSTPI UHZALUNAINNAY
o = u = L a
vosbu GSTP1 funeFanmvaadihovzdad o o1y, vnaveedeunzds, sasims
1 T ;’5’ = = = Y] o
uwinsznegdouiundas Tusiu ER, Tulsiu HER2 uogseAunuuussvee Tsaugiie lay
o = o 1 1 +
1454 chi-square test lun1sunswidoyalasling Pvalue Woandt 0.05 Tavzfiohil
ariduRusfuedaliiodiey
@ e d T ur
2. WIANMUTUWUTI¥Y 13 DNA-hypennethylation YOIEU GSTPI AUATIUHAINYAY
[ =y = s 1
v39u GSTP1 YoagileuzEaudiuy Tnoldeia chi-square test TwmiTinszidoya laslia

T =

1 T e e e W a6
P-value WB8NT1 0.05 TeaztiolinTmFunubaiwod 19idsddsy
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NanN13 It

v woa A =
1. ﬂ"l‘iﬁﬂﬂﬂmum‘inﬂ‘l.lﬂﬂﬂ‘li‘l&!‘lﬁ‘]ﬂ"lﬁ"lﬂu

nnmnSaRBwenndatasuiionamua 100 7laesmsfamsganduuasd
AWENAAY 260 om. uazSasua Tusan TasdBns Tamsganiuursiinnueiniu 280
am, wunFmnadidued gensuiilodiiuiingas [DNA] - (OD260) x 100 x 50 x 10-3
wgral IAUSnafduemiyseinn 515 ngDNA  UaskannmImdadiugniedIms

AANDULAAT 260 nm / 280 nm WUITBEIUFI 1.5-1.7

s Ao I s 21 ar A A .
2. NTEASENAIDUIDAANT bisulflite 1Az NS PCR oy 18U UaINA methylation

NHANITNAABIN MSP-PCR #31UBU GSTPI vﬁia@m 5117 DNA-hypermethylation @4
ueraaluasaei 1 andthosan 100 1 nuhiifaoieRiSueficwsafia PCR product 14
31041198 41 o Fa06191u3UA HansAnEMLNINTAA DNA-hypermethylation
11 570 39 26 % vosfile waz 1uinasifia DNA-hypermethylation 30 318 (74%) fauanalu
19130 1. 9N SuRA methylation @3unsdanh PCR  product vesdiduteduloyiia
urimethylated GSTP1 A0§10819713 118% methylated GSTP1 F100791 5 AT FRSTAS
1ugﬂﬁ 2 WUIFI0819 methylated GSTP1 dsnadluiue “C” uag unmethylated nlaowdue

“T” NN CpG UDITUAWNG Y
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Sample Methylation UnMethylation Sample Methylation UnMethylation
NO, NO.

8 + - 58 N N
9 + - 59 N N
10 ¥ : 6 | N N
1 - + 61 - +
12 - + 62 N N
13 - + 63 N N
14 + + 64 N N
15 - Y 65 N N
16 + + 66 - +
17 - + 67 N N
18 + + 68 N N
19 - + 69 N N
20 N N 70 + -
21 N N 71 - +
22 N N 72 N N
23 N N 73 N N
24 N N 74 N N
25 N N 75 N N
26 N N 76 - +
27 N N 77 - +
28 N N 78 - +
29 N N 79 - +
30 + - 80 N
31 N N 81 N
32 N N 82 - +
33 N N 83 N

34 N N 84 N
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Sample | Methylation UnMethylation Sample Methylation UnMethylation
NO. No. .

35 N N 85 N N
36 N N 86 - +
37 N N 87 N N
38 - + 88 - +
39 N N 89 - +
40 N N 90 + -
41 N N 91 N

42 N N 92 N

43 N N 93 + -
44. N N 94 - +
45 N N 95 N N
46 N N 96 - +
47 N N 97 - +
48 N N 98 - +
49 N N 99 - +
50 N N 100 N N
ERLY 8 I3 5231 3 17

Remark: + = Positive
=  =Negpative
N = Not detected










M319 2 Haergiln1s¥i1 PCR-RELP w3 GsTPI Tushetadileuziaduy

Remark: Wild type (A/A) , Homozygous (G/G) {101¢ Heterozygous {(G/A) , N = Not detected

Sample | PCR-RFLP result Sample | PCR-RFLP result
1 AJA 61 A/A
2 A/A 66 G/A
3 AJA 70 G/A
4 AJA 71 A/A
5 A/A 76 AIA
6 A/A 77 G/A
7 AJA 78 G/G
8 A/A 79 AA
9 ATA 82 AJA
10 AN 86 A/A
1 A/A 88 AA
12 N 89 A/A
13 A/A 90 AJA
14 AJA 93 G/A
B A/A 94 A/A
16 AJA 96 A/A
17 A/A 97 A/A
18 AVA 98 AIA
19 AvA 99 G/A
30 N
38 N
52 N

17
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= ¥ o ar o ' &
worsan ol Tiaugs uduuina o1 duszd wes@tiuau 41 51e uaaely

A13199 3

o @ 1 1 ¢
AT 3 HAREIBITN TRV DY F;JJ‘IJ'IJEJ‘N%!.‘E QST

Hih® | LYMP | ER | PR | HER | SIZE | AGE
(cm)
1 - +1 | #1 +2 1.3 39
2 - L - +1 2.5 48
3 - - - +3 2.5 45
4 K0 N L] 1|+ 2.7 60
5 X +1 | +! +2 1.5 45
6 - +1 { +1 - 3.0 48
7 +13 +1 - +2 33 40
8 - - - +1 0.7 34
9 2 +1 | - +3 1.8 38
10 +6 +1 fatl +3 35 60
11 - - - +1 3.0 47
12 H2 |+ | 43 5.5 40
13 +1 - - +3 1.6 56
14 +1 +1 | - +1 2.0 57
15 +18 +1 | +1 +1 1.5 34
16 +2 . - +2 6.5 40
17 - +1 | +1 +1 2.0 69
18 N N N N N N
19 - +1 | +1 +3 2.5 61
30 +1 +1 |+ ]+l 2.0 49
38 - - - +3 2.5 58
52 - +1 - +1 2.2 41




Remark:

filoe | LYMP | BR | PR | HER | SIZE | AGE
(em)

61 - - - +3 2.0 51
+19] - - - - 6.5 79
70 - - +2 +2 2.5 48
71 2 - - - 32 | 42
76 - - - +3 3.0 40
77 +9 A% - 23 | 62
78 N N N N N N
79 £ - - +3 143 54
82 - slo- | )25 82
86 - - 42 | 274 w4
88 +31 ~ - +3 0.7 45
80 +5 -l o- ] w20 | a6
90 N N | NN N N
93 w4 ||| 35 | s
96 - +1 - - 3.5 &5
97 - +1 [ | 42 | 30 | 49
98 - W o- - 1.5 | 44
99 +5 +3 | +3 +3 5.0 58

LYMs. = msuninszegaeutiunias

ER = TdsAudrfuealnsKau

PR = Tdsaudrsn s Inlsu

HER = T1J5@1 HER-2

N

= Not detected
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5. MIIRNzideyn
o o o * L ar =
5.1 MFHINNUAURUFILH 1S DNA-hypermethylation ¥9$81 GSTPI AUNWTBAATNUD
2 o 3/ [ ¥ = or ' 1 ¥ A =
Aasuzdadiu1dun o1y, vunavesteunzi, danmsuninssnegdeaouiunioa Tdshu
o = Acf 1 ’
ER, Tasiu HER-2 Tneldadf chi-square test lumsinsizdeyalasiian Pvalve Hoond
r e w o das P oo oa - o 1
0.05 3aazBanianuduwnifuedaditediia TassanisTmszduansluaine 4 nams
= L4 ¥ oA r . o o
SinnziagylIdhiinnuanuduiusznine DNA-hypermethylation Y098U GSTPI iUEAT
1 [ %‘ ' =
maminszaegannimiesiugieuziud i ssmelna
1 e ar @ o 1 =
1519 4 AN NUARIAINNATAUDIAPTFUANT 321319 DNA-hypermethylation Vot

@ = + =
GSTPI fuwsFanwynadihonsd ufud

Methylation status

U M P-value
Parameter nf%a) n(%4)
Lymph node 0.02*
+ 16(59} 7(41)

- 19(90) 2010}
Estrogen receptor 0.16
+ 12(67) 6(33)

- 18(86) 3(14)
Progesterone receptor 0.18
+ 9(64) 5(36)

& 20(83) 417)

HER-2 0.61
+ 16(57) 12(43)

- 12(80) 3(20)

Tumor size (¢m.) 0.80
<3 22(79) 6(21)
>3 9(75) 3(25)

Age . 054
<45 10(71) 4(29)
>45 20(80) 5(20)

Y

s o o o 1 o o
= danuduubnuedwiidedna
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o 1

5.2 NISMIANURUAUFIEHINA NURAINHaIeu0I0U GSTPI (le/Val genotype) i

= f = 1 o o + 'S
warsanmvesdi s udunldun oy, suevastenuzise, Sasinsuninszategaoy

3 as -] e

vuwdos TUsAUER, TlsAu HER-2 oz szauanuguusavod 1snuzise 1au19a8a chi-square
= o W = 1) ] =] =) 1o w o a o ar 1 =

test 1un133ma1zdoyalaolial P-value foond1 0.05 Faazhionlinnuduwusiuedied

@ o oo

= a ol = o 1
‘LlElfﬂﬂﬂﬂﬂEJH’ﬁﬂ‘IiTILﬂi*IxmLﬁﬂ\ﬂuﬂTiN“ﬂ 5 Haﬂ?ﬁ’]lﬂ';T]gﬁﬁ?ﬂUlﬁ’]'lcl“ﬂﬂaﬂlalﬁﬁ']ﬂﬁarlﬂmﬂq

=4

= o o o i o
tu GSTPI (Ile/Val genotype) TAUAURUSHY Progesterone expression 11G 1201215 uA 1)

1 = w’ ar a | ar
S gn5'1\31!.5@]\1ﬂ1ﬂ1\3ﬁﬂﬂﬁJ@Qﬂjﬁlﬁlﬁquﬁﬁgﬁuﬁqﬂl\1ﬂqﬂluﬂa']ﬂﬁn']ﬂsﬂﬂﬂﬁu GSTPI N

- 91 < 3
wm‘ﬁﬁmwmmaﬂmmmmmu

Polymorphism

wild type  mutaiit P-value
Parameter n{%) n%}
Lymph node 0.43
+ 14(82) 3(18)
- 19(90) 2{10)
Estrogen reecptor 0.72
+ 17(85) 3(15)
- 16{89) 2(11)
Progesterone.receptor, 0.04*
+ 11(73) 427}
- 12(92) 1(8)
HER-2 0.87
+ 21(86) 3{(14)
- 12(86) 2(14)
Tumor size (cm.) 0.95
=<3 26(87) 4{13)
=3 7(88) 1(12)
Ape 0.10
<45 12(36) 21{64)
=45 0(0) 5(100)

et ar  a & t = o
= fianuduiusnuedaiisivddey
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w  a o 1 ar
5.3 MANYFURUTIZH I DNA-hypermethylation U898UW GSTP! AUAUHDINNDIY
1 = s a 7 '
vty GsTP! voufthouzd udwy Taoldada chi-square test Tumsanaizidoya Taviia

-]

W T = A A @ w oo oA w ar = o
P-value HO8N 0.05 ﬂﬁﬂ%ﬂ@?']llﬂ’}']i]’ﬂw‘wu‘ﬁﬂ‘u'E]fJN'lIUUﬂ"]ﬂﬂJuIﬂUHﬁﬂ"l‘a"]l,ﬂ'i'lzﬂl&ﬁﬂﬁh«l

i = o 1 1 s w o 1
17199 6 paminsiziagyd 1 litinnuanuduRu szl DNA-hypermethylation 84

G U =)
fiu GsTP1 fuamunmanmrostu 6szel Tuthouzsadmnlulssmalng

M1 6 AT IUTAININNTBAVDIANUTURU T 7811919 DNA-hypermethylation 48904 GSTPI

fuanuwanatevestiu GSTP /AWl ad

Polymorphism

Methylation wild type mutant Odds P-value

status n{%) n(%) ratio

U 26(87) 4(13)

9(82) 2018) 0.06 0.69
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UNN 5

agl ofnemazYarmuonuy

. o o oy e 3 ar o as oy 94 o
Glutathione S-transferase 11U lsinderdosnumsminarsivuazUnilossadnn
[T 4 1 = = =] a «:irg -] 1 -y . =
aYRHTUDIA I NOUZIS e IN15An uuT AN INAT I IINTAN hypermethylation U384
o ] F M e 1@ 1 ) Pt «:%‘:i 1l Q - =
Munualls TuwesvioRBEonduinus CpG-istands ¥98RMINEAIDINUNTIAA T5ANLIT
=3 1 =1 o o t ' = [
wiina1aq 14 (28,29) vmzPmiuAiseaunni luanseenvostu Gsrrs lunzEuduu
¥ oa . ’ & =]
UUINADINNT1IE CpG-island hypermethylation Yeetuianulszinaiovay 13-30 voauzsum
o ar »
11030,31) Tun133sunsains 14Fn 1 MIAuDT0$n151AA CpG-island, hypermethylation 910
o T 1 = c? ,&' i Y ] H =y
frotndiduevasfiloves uduyinfuiondasidunagnudBingudlunisiia cpG-
b1
island  hypermethylation (¥pony 26 veafirusiavuaTagldvianisasivaanbudunis
= = e e . ar 1 e =y o o o o A o
waouasueaiinnd Te' lnaahia methylation Ana1n JagdtmsimsgHimdrauiiongd lelna
PnAsuNodUIUNANITNARD

' =y o ol T

1INHANTITeRBA T nududuin et d1slistodrdgszndtanisiia
= 1 =1 ar 1 1 %,‘
hypermethylation= 40994 GSTP/ TudilousEadriuaumsunsnszvegdaouiunioes
1 é o L= 1 = . =i 1 2
Athedsi i dusivgm1da1n5ia CpG-island hypermethylation 4848U GSTPI e 3ui
o a2 (@ a X 5 o oA w & LT 2w
1215 AL uUsNNIHFEITIN IR ORITsRRe T BN M T aug s s
@ e @r = =y 4 T
wusIeFenasyasuan (0424 Azl onuTInsnuInuITeriadug Aoy
1 S (as 1 t =Y ] o<y
m?aﬂaugﬂﬂmﬂ (3 uziFaEyla  (34) uAANYIINIIYTIBIIUIINIGTIAA CpGrisland
{ 1 1 @, 1 [ | %I
hypermethylation ¥038u GSTRL Tsi Tatnendeumoslanumsuninszaregasuiltrdoass
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Abstract

The GSTP1 genc encodes for a detoxification enzyme involved in protecting cells from carcinogens. In
breast cancer, GSTP1 polymorphisms may produce/lower effective enzyme detoxification properties and
GSTP1 promoter hypermethylation may resultin inactivation of GSTPI expression. We thercfore hypothesized
an influence on progression of breast cancer:\To study.the effect of GSTPI polymorphisms and CpG-island
hypermethylation on GSTP1 promoter, PCR-RFLP and metihylation-specific BCR fechniques were used with
41 Thai breast-cancer patients. Associations between the codon 105 (A to G) genetic polymorphism, CpG-island
hypermethylation, and clinico-pathological parameters were analyzed. GSTP1 hypermeihylation was foond in
26% of cascs and the GSTP1 polymorphismiin 14% . GSTP1 hypermethylation was significantly associated with
hreast cancer; lymph-node metastasis (P = 0.02) while GSTP1 polymérphism status significantly varied with
progesteronce receptor positivity (P = 0.04).-No association was founid between the GSTP1 polymorphism and
methytation status. The results indicated that CpG-istand hy permethylation of the GSTP1 promoteris associated
with a biologically aggressive phenotype, but may not be related to-the codon 105 (A to G) gene polymorphism

in breast-cancer patients.

Keywords: Glutathioné S-transferase P1 - CpG-island hypermethylation - genetic polymorphism - breast cancer

Asian Pacific J Cancer Prev, 12,2731-2734 .

Introdnction

Breast canceryis thc most common malignancy of
women. In Thailand, the incidence is 20.9/1600,000
popnlation, Among Thai women, the incidence of/breast
cancer is now higher than cervical cancet(Khuhaprema
etal.,2010). Many genetic alterations aresinvolved in the
development of breast cancer such as mutation, deletion,
gene polymorphism and CpG-island hypermethylation,
leading to gene inactivation and affecting protein function.

Glutathione S-transferase P1 {GSTPI1) is in a
superfamily of enzymes involved in the detoxification of
reactive carcinogen metabolites. GSTP1 is an important
anti-carcinogenic protein (Ramos-Gomez et af., 2001).
A single nucleotide polymorphism at codon 105 (A to
(3) in exon3 of the GSTPI gene causes the substitution
of isoleucine with valine (Allan et al., 2001); the valine
aflele may affect the enzyme function and be associated
with susceptibility to breast (Kim et al., 2004} and prostate
cancers (Cairns et al., 2001).

The hypermethylation of the CpG islands located in
the promoter region of genes may result in decrease gene
expression, including GSTP1 (Lin et al., 2001). GSTP1

methylation is most commonty found in prostate, liver, and
breast cancers (Esteller et al., 2001). Recent studics have
reported that GSTP] down-regulation in breast cancers
is related to CpG-island hypermethylation (Parrella et
al., 2004), In addition, breast cancers with G5TP1 CpG-
island hypermethylation show an aggressive phenotype
(Shinozaki et al., 2003), with a poor prognosis (Arai
et al., 2006). Thus, we hypothesized that this GSTP!
polymorphism wonld support GS5TP1 CpG-island
hypermethylation and therefore significantly impact on
clinicopathological parameters in Thai breast cancer cases.

This study used methylation-specific PCR to
examine CpG-island hypermethylation of the GSTPI,
and to determine GSTP1 gene polymorphism in breast-
cancer patients by PCR-REFLP. The correlation between
GSTP1 hypermethylation and GSTPI polymorphism
was observed, and the association between GSTP1
hypermethylation and gene polymorphism with the
clinicopathological features of breast cancers was
analyzed by Chi-square test (significance set at P-value <
0.05). The results of this research may be used to assess
the correlation of this gene and the incidence of breast
cancer among Thai patients.
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receptor protein (Pongtheerat et al., 2009), These results
agreed with the results of the current study, which showed
arelationship between GSTP1 genotype and progesterone
receptor (P = 0.04),

Previous findings indicated that, GSTP1 polymorphism
was associated with decreased protein function and that
GSTP1 hypermethylation correlated with lack of protein
expression, and was fouud in aggressive-phenotype breast
cancer. Thus, it was suspected that the polymorphism
may be promoted or linked with GSTP1 hypermethylation
status. Howewer, the results of this study showed no
association between GSTP1 hypermethylation and GSTP!
polymorphism, agreeing with a previous reported on
prostate cancer (Jerénimo et al., 2002).

In conclusion, it was found that 26% of Thai breast
cancers had GSTP1 CpG-island hypermethylation.
This hypermethylation is associated with lymph-node
metastasis, and may be used as an aggressive biological
marker in breast cancer. No association was found
between GSTP1 hypermethylation and GSTP1 (Hle105Val}
polymorphism,
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