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TOM TAT

Trong nhi*ng ndm gan day, 6 nhiém asen ciling nhw tac dong ctia cac yéu td 6 nhiém I1&n strc khde cong ddng
ngay cang tr& thanh van d& quan trong va nghiém trong trén thé gidi, déc biét ddi voi cac nwdc dang phat trién.
Cung véi cac enzyme trong té bao, glutathione S-transferase omega-1 (GSTO1) 1a enzyme khir ddc giai doan II
trong qua trinh chuyén héa cac chat déc ngoai lai & rat nhiéu loai dong vat va ca & ngudi, xic tac qua trinh methyl
hoéa asen. Hiéu xuét methyl héa asen phu thudc vao da hinh di truyén & mirc d6 ca thé. D& bwéc dau danh gia
nhirng bién ddi da hinh nucleotide don gen GSTO1, ky thuat PCR-RFLP (da hinh d6 dai doan han ché) da dwoc sir
dung. Trong nghién ctru nay, ca hai SNP rs11509438 va SNP rs15032 & 4 mau nghién ctru déu co kidu gen ddng
hop t& CC. Két qua nay la tién dé cho nghién cru da hinh di truyén & tré so sinh bi phoi nhiém asen trwdc sinh.

T khoa: Pa hinh nucleotide don, GSTO1, PCR-RFLP, phoi nhiém asen.

Early Evaluation o GSTOL1 Polymorphisms of in Fants with Pre-born Exposure to Arsenic

ABSTRACT

In recent years, arsenic contamination as well as its effects on public health are increasingly becoming important
and serious issues in worldwide, especially in developing countries. Glutathione S-transferase omega-1 (GSTO1) is a
phase Il enzymatic detoxification of xenobiotics in a variety of animals including humans, catalyzing the arsenic
methylation. The efficiency of arsenic methylation is influenced by genetic polymorphisms at individual level. To
assess the variations of single nucleotide polymorphisms of GSTO1, PCR-RFLP technique was ultilized. In this
study, both SNP rs11509438 and SNP rs15032 in four studied samples were found homozygoous CC. These results
may serve as basis for further studies on genetic polymorphisms of infants with pre-born arsenic exposure.

Keywords: Arsenic exposure, GSTO1, PCR-RFLP, single nucleotide polymorphism.

1. DAT VA/N DE phép mic t6i da asen trong nudc &4n udng 1a 10
pg/L, tuong tu v6i chi sé6 ma T6 chic Y té thé

Asen (As) da dudgc phan loai 1a chat gy ung ; q
giéi (WHO) khuyén cao cting nhu tiéu chuan

thu 6 nguoi (Humans, 2004). Tuy nhién, trén

thé gi6i c6 hang triéu ngudi vin dang phoi  cud Viét Nam hién nay. Dén nay da c6 kha

nhiém As véi mic do tuong d&i cao thong qua nhiéu cac nghién cttu danh gia mic do 6 nhiém
hit thd khong khi, hap thu thtic 4n va qua nudc asen nguon f“mc ngam N Viét ,Nani, déc.ble;t la
udng bi nhiém asen (Mandal and Suzuki, 2002). ving dong bang song Hong. Két qua nghién ctiu
phat hién 6 nhiém asen trong nuéc giéng khoan
trong ving ¢6 6 nhidm asen nguén nuéc ngdm A X& Hoa Hau, huyén Ly Nhan dén 83,3%
trén ban db thé giéi. Hoi dong Chau Au cho ~ trung binh i 121,33 + 104,90 pg/L. Trong 5

Viét Nam ciing 14 mot trong nhiing nuéc nim
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nam ti 2005 dén 2009 gan 100.000 giéng khoan
ctua 17 tinh déng bing mién Bic, mién Trung,
mién Nam dugdc khao sat vé nong dd asen trong
nuéc (Lé Pinh Minh, Buai Vin Trudng, 2002).
Két qua cho thay ngudn nuéc ngdm ciia cac tinh
ving luu vue song Hong (Ha Nam, Nam Dinh,
Ha Tay, Hung Yén, Vinh Phic) va cac tinh (An
Giang, Pdng Thap) thudc luu vic séng Mé Kong
bi nhiém asen cao. Khi co thé phoi nhiém asen
vb ¢, chat hoéa hoc nay nhanh chéng duge dua
dén bao thai 6 cac phu nii dang mang thai lam
ting nguy co say thai, sinh non ho#c ti vong so
sinh (Carty et al., 2007) ho#c giy giam cin & tre
s6 sinh du chi phoi nhiém & mot lugng rat nho.
Mot nghién ciiu trén 29.134 cac ba me c6 thai ¢
Bangladesh cho thdy, c6 su lién quan dang ké
gifia phoi nhiém asen thdi ky trudc sinh va s
tré con séng sau sinh. Cac ba me phoi nhiém
asen trong nudc udng véi milc cao hon 50
microgam/l trong thdi ky thai nghén c6 sy ting
dang ké ty 16 say thai va tré chét trong nam dau
doi (Rahman et al., 2010).

GST 14 mot trong hai enzyme quan trong
trong qua trinh chuyén héa sinh hoc, ¢6 chiic
ning quan trong trong cin bang ndi méi va cb
tac dung khit cac chit ddc hai ngoai lai bang
viéc xuc tac glutathione khii. Ho enzyme GST bao
gbm 7 phan 16p o, 1, ®, 7, , 6, va {, trong d6 GSTO
thudc phan 16p o. Cac thanh vién clia ho enzyme
nay c6 kha ning xtc tic cho sy hinh thanh mot
lién két gitia céc thiol trong glutathione (GSH) va
asen vo co hoa tri 3. Nhiing hop chat As-GSH nay
12 chat nén tiét ra ti cAc t€ bao nhiém As. Trong
s0 cac déng phan GSTO, GSTO1 lién quan t6i su
khtt arsenate (As'), acid monomethyllarsonic
(MMAY), va acid dimethylarsinic (DMAY)
(Mukherjee et al., 2006).

Su thay d6i cac protein GSTO1 do cac bién
thé di truyén trong chudi DNA ma héa cho cac
thay d6i amino acid ¢6 thé anh hudng dén dap
@ng véi phoi nhiém As man tinh (Reyes et al.,
2010). Vi vay, bién d6i kiéu gen ciing c6 thé lam
anh hudng dén con dudng chuyén hoa asen,
hosc 1a4 nguyén nhan din dén cac triéu chiing
ngd doc As va gdy ung thu. Su sai khac vé
MMAs trong nudc tiéu gifia cac ca thé lién quan
dén su da hinh di truyén (Vahter, 2009). Tuy
nhién, dé két luan da hinh di truyén chi anh
hudng 1én quéa trinh chuyén héa asen hay d6 la
nguyén nhin giy ra cac bénh tat khac do phoi
nhiém asen thi vin con chua rd rang. Trong
nghién ctu nay, kj thuat PCR-RFLP dugc st
dung dé danh gia nhiing bién d6i da hinh gen
GSTO1, tao co s6 dii liéu cho viéc danh gia mtc
d6 ton thuong di truyén gen giy ra do asen dé
tt d6 1am tién dé cho viéc dua ra cac bién phap
du phong han ché& anh hudng ctia phoi nhiém As
trude sinh dén su phat trién caa tré em.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Trong nghién ctiu nay ching t6i da st dung
4 miu mau cudng ron (VH-06, VN-06, VB-24,
VH-01) ctia tré so sinh bi phdi nhiém asen trudc
sinh lam DNA khuén. Ching duge thu thap tu
Bénh vién Da khoa tinh Ha Nam - viung dudc
danh gia c6 mtc d6 6 nhiém asen cao. Cac ba me
khi mang thai déu da dudc tién hanh cac xét
nghiém dé xac dinh ndéng d6 asen téng sé trong
nudc tiéu vugt qua mic cho phép (>60ug/L).

Cac diém da hinh nucleotide don duge
nghién ctiu va cip modi dic hidu ciing nhu
enzyme giéi han duge chon loc theo nghién ctiu
cua Agusa et al. (2009) (Bang 1).

Bang 1. Piém da hinh nucleotide don, trinh tu cip moi, enzyme giéi han

va kich thuéc cac doan cit theo Agusa et al. (2009)

SNP ID Thay déi Thay dg‘;i Trinh ty mdi Enzyme  Kich thuéc cac doan
nucleotit acid amine gidi han cat (bp)
5-GACCTAGCTCACACCTTTCAT-3' CC: 333
rs15032 C/A Thr—Asn 5-CACCGTTTGGCTGTTGATGTC-3' Msel CA: 114, 219, 333
(GST4) AA: 114,219
F:5-CTGTGATGTCATCCTAGTTG -3 CC: 116, 192
rs11509439 CIT Ala—Val R:5-CATGCAACCTGAACCTTGGT -3’ Stul CT: 116, 192, 308
(GST5) TT: 308
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Cac héa chat dung cho phan tng PCR
(buffer, dNTP, enzyme taq polymerase..) va bd
Kit tach chiét DNA, tinh sach DNA nhap tu
hang Fermentas PureXtreme (MJ) cung cép.
Ngoai ra, mot s6 héa chat khéac con dude ching
toi st dung nhu: Ethidium Bromide, gel
agarose, dung dich d&m TAE 1X va céac hoa chat
dung tdch mau nhu: PBS, protein K, Lysis
buffer,... dudc cung cdp ti nhiéu hang khac
nhau nhu thermo scientific, biobasic,... Cac cap
mobi dic hiéu dude cung c4p béi hang Integrated
DNA Technologies. Enzyme giéi han dugde nhap
ctia hing New England Biolabs.

2.2. Phuong phap

2.2.1. Tach chiét DNA téng sé

DNA t6ng s6 duge tach chiét tit miu mau
cudng ron bang kit GeneJET™ Genomic DNA
Purification ctia hang Fermentas.

Sau d6, san phdm DNA téng s6 dugc tién
hanh dién di kiém tra san phidm trén gel
agarose 0,8% va do quang phd dé xac dinh néng
do va d6 tinh sach.

2.2.2. Nhan gen bang phuong phip PCR

Phan t@ng PCR dugc tién hanh véi tdng thé
tich 25ul, gbm cac thanh phan: ADN khuén
(100ng), mdi xudi va mdi ngude (0,4 pmol/pl),
dNTP (0,4mM), Taq polymerase (1 U/ul), buffer
PCR (1X), nuéc khii ion vo trung. V6i mbi mau
va cdp moi khac nhau déu ap dung thanh phan
tuong tu nhu trén dé thu duge nhiing doan DNA
mong muon.

Chu trinh nhiét trong ky thuat PCR caa

moi GST4 va GST5 dude thuc hién gbm 30 chu
ky v6i gdn méi 14n lugt & 59°C trong 40 gidy va

55°C trong 35 gidy kéo dai chudi & 72°C trong 45
gidy va 72°C trong 40 giay.

2.2.3. X4c dinh bién déi da hinh bing ky
thuat PCR-RFLP

Phan tng cit san phdm PCR bing enzyme
han ché cho 20pl gom céc thanh phan sau: 2l
RE buffer (1X); 10ul san pham PCR; 0,5ul (10
U/ul) enzyme va 7,5u1 H,O. Hén hgp duge t 2h &
37°C véi enzyme Stul va & 65°C véi enzyme
Msel. Két qua san phdm cét enzyme giéi han
duge kiém tra trén gel agarosse 2%, nhudém
bing Ethidium bromide va phat hién duéi anh
sang UV.

3.KET QUA VA THAO LUAN

DPé kiém tra do tinh sach cia dung dich,
mau DNA duge do quang phd & bude séng 280
nm. DNA téng s6 sau khi tach chiét c6 do tinh
sach cao (Ayg/Ags = 1,8 - 2) & bang 2, ¢6 thé st
dung cho cac nghién ctiu tiép theo (Hinh 1).

3.1. Phan tich da hinh gen GSTO1
rs11509439 bang Stul

San phdm PCR cta bén mau (VH- 06, VN-
06, VB-24, VH-01) dudc nhan lén tit cip mdi
GST5 kich thuéec doan nhén 1la 308 bp cb chia
diém da hinh nucleotide don rs11509439 (Hinh
2). Hinh anh dién di trén gel agarose 2% c6 mot
bang rd nét, cho thay doan gen da dugc nhan
mot cach dic hiéu.

Khi cit bang enzyme gidi han Stul thu duge
2 bang c6 kich thuéc khoang 116 bp va 192 bp
sau khi dién di kiém tra trén gel agarose 2%.
K&t qua cit san phadm PCR tit cip mdi GST5
dugc thé hién & hinh 3.

STT Mau mau Ao rm A2go nm Agsonml Agonm  NONg do DNA (ng/ul)
1 VN-06 0,013 0,007 1,8571 65
2 VB-24 0,014 0,0073 1,9156 70
3 VH-01 0,018 0,0095 1,8763 <)
4 VH-06 0,016 0,0087 1,8328 80
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Hinh 1. Phé dién di DNA tong s6 tit mau
mau cuéng rén trén gel agarose 1,5%

(M: Maker - thang DNA chuén 1 kb; 1: DNA téng s6 méu
VN-06, 2: DNA téng s6 miu VB-24, 3: DNA téng s6 mau
VH-01, 4: DNA téng s6 mau VH-06)

Hinh 2. Phé dién di kiém tra san pham
PCR tit cip méi GST5
(M: Marker — thang DNA chuén 100bp; 1: San phdm PCR
mdau VN-06 tir cip moéi GST5; 2: San phdm PCR mau VB-24
tir ciip méi GST5; 3: San phdm PCR miu VH-01 tit cip mdi
GST5; 4: San pham PCR m4u VH-06 tu cip moi GST5)

9

O ngudi gen GSTO1 chia diém da hinh
SNP rs11509439 thudc exon 9, tai diém nay,
nucleotide ban dau C bi chuyén thanh T dan
dén sy thay d6i amino acid Ala—Val. Theo
Agusa et al. (2009), san phdm PCR tit cip moi
GST5 khi cét bing enzyme Stul sé thu duge 3
kiéu gen CC, CT va TT. Theo ly thuyét kiéu gen
CC c6 2 bang kich thuée khoang 116bp, 192bp,
CT thu dugc 3 bang cé kich thuée 1an lugt 1a
116bp, 192bp, 308bp, con kiéu gen TT thu dudc
1 bang c6 kich thuéc 308bp. Hinh anh dién di

san phdm PCR tit cip méi GST5 st dung
enzyme gi6i han Stul thu dude 2 bang c6 kich
thuéc khoang 120bp a 190bp tuong tGng véi kich
thudc ctia kiéu gen CC theo ly thuyét.

Trong nghién citu nay khéng c6 su thay d6i
nucletide ¢ SNP rs11509439 ddi v6i bon mau
(VH- 06, VN-06, VB-24, VH-01). Gidng véi
nghién c@tu ctia Agusa et al. (2009), éng da
khéng tim dugc alen dot bién xuat hién § SNP
rs11509439 trén din cu séng vung dong bing
song Hong. Tuy nhién, Baidehi Mukherjee et al.
(2006) da tim ra dudc tan s6 dot bién gen trén
SNP rs11509439 6 nguoi My gbc Mexico 1a
0,05% nhung khong tim dugc dot bién & ngusi
Mgy goc Phi va ngudi My goc Trung Quéc [5]. O
Mexico nhiing ngudi da tiép xic véi asen qua
nuéc uébng cé thanh phan cac hdp chat trong
nude tiéu bat thudng; trong nude tiéu ctia ngusi
¢6 gen GSTO1 thay d6i Glu155del va Glu208Lys
thi ty 16 ASY cao va ty 16 DMAY th&p va ngudi c6
GSTO1 thay d6i Ala140Asp thi ty 1& As™ cao va
ty 16 DMAY thap (Agusa et al., 2009).

1 2 3 q M

— 500bp

190bp

120bp — oty

Hinh 3. Phé dién di kiém tra san pham
PCR tit cap méi GST5 dugce cit bang
enzyme gi6i han Stul

(M: Marker — thang DNA chu4n 100bp; 1: Sdn pham PCR
méau VH-06 tir cap moi GST5 c4t béing Stul; 2: San phdm
PCR mau VN-06 tir cip méi GST5 céit bang Stul; 3: San
pham PCR méu VB-24 tir cap moi GST5 cdt bing Stul; 4:
San pham PCR mau VH-01 ti csip méi GST5 cit bang Stul)

787



Bwéc dau nghién ctru nhirng bién ddi da hinh gen GSTO1 & tré so sinh bj phoi nhi&m asen trwéc sinh

3.2. Phan tich da hinh gen GSTO1 rs15032
bang Msel

San phdm cua phan tng PCR cta bén miu
(VH-06, VN-06, VB-24, VH-01) dudc nhin lén
ti cap méi GST4 kich thude doan nhan 1a 333
bp c¢6 chia diém da hinh nucleotide don &
rs15032 (hinh 4). Hinh anh dién di trén gel
agarose 2% c6 mdt bang rd nét, cho thay doan
gen da duge nhan mot cach dic hiéu.

1 2 3 4 M

Hinh 4. Phé dién di kiém tra san pham
PCR tu cap moéi GST4
(M: Marker - thang DNA chudn 100bp; 1: San pham PCR
mdau VH-06 tir cip moi GST4; 2: Sén phdm PCR mau VN-06
tir cp moi GST4; 3: San pham PCR méiu VB-24 ti cip moi
GST4; 4: Sén phdm PCR méu VH-01 tir cip moi GST4).

Khi cit bing enzyme giéi han Msel thu
duge 1 bang c6 kich thuée khoang 330 bp sau
khi dién di kiém tra trén gel agarose 2%. Ké&t
qua cit san phdm PCR ti cip mdi GST4 dudc
thé hién ¢ hinh 5.

Theo Agusa et al. (2010), san phdm PCR ti
cap moi GST4 khi cit bing enzyme Msel sé thu
duge 3 kiéu gen CC, CA va AA. Theo ly thuyét
kiéu gen CC ¢6 1 bang kich thuée khoang 333
bp, CA thu dugc 3 bing cé kich thudc 1an ludgt 1a
114 bp, 219 bp, 333 bp, con kiéu gen AA thu
duge 2 bang cé kich thude 114 bp va 219 bp.
Hinh anh dién di san phdm PCR tit cap modi
GST4 sti dung enzyme gi6i han Msel thu dugc 1
bang c6 kich thuéc khoang 333 bp tuong ting véi
kich thudc cta kidu gen CC theo ly thuyét.

788

Nghién ctiu nay da khong tim thdy su thay
d81 nucleotide nao tai SNP rs15032 d6i véi bon
mau (VH- 06, VN-06, VB-24, VH-01). Két qua
nay pha hdp véi nghién ctiu ctia Agusa et al.
(2009), 6ng da khéng tim duge alen dot bién
xuidt hién 6 & SNP rs15032 trén dan cu séng
viing dong bang séng Hong. Cho dén nay, khong
c6 théng tin vé su bién d6i Thr — Asn tai vi tri
217 trén gen GSTO1, mic du da duge dang ky
trén co sé di lieu NCBI 1a SNP rs15032. Theo
nghién ciiu ctia Tanaka-Kagawa (2003), 6ng da
tim duge thé dot bién tai SNP rs15032 va thay
riing thé dot bién CA c6 hoat tinh khii MMAY
thap hon so véi véi cac thé hoang dai st dung
trong in vitro.

3bp

Hinh 5. Phé dién di kiém tra sin phidm
PCR tit cap moi GST4 dugc cat bang
enzyme gidi han Msel

(M: Marker — thang DNA chuan 100bp; 1: San pham PCR
mau VH-06 tir cip moi GST4 duoc cdt bing Msel; 2: San
phdm PCR méu VN-06 tir cip méi GST4 duge cit bing
Msel; 3:Sén phdm PCR mau VB-24 tir cip méi GST4 duoc
cdt béng Msel; 4: San pham PCR miu VH-01 tit cap moi
GST4 duogc cit bing Msel).

4. KET LUAN

DPoan gen chiia SNP rs11509438 va SNP
rs15032 cia GSTO1 da dugc khuéch dai thanh
cong mot cach déc hiéu véi 6 dai tuong Ging la
308 bp va 333 bp. Su da hinh gen GSTO1 cta
SNP rs11509438 va SNP rs15032 ciing da duge
x4c dinh bang k§ thuat PCR-RFLP. Nguyén 1i
cia ky thuat nay dua trén d6 dic hiéu ctaa
enzyme giéi han (Restriction endonuclease) d6i
v6i vi tri nhan biét ctia chiing trén DNA bd gen
ma tai vi tri nay c6 chtia diém da hinh. Su khéc
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biét vi tri cit gitia hai ca thé sé tao nhiing phan
doan cit khac nhau, vi vay dua vao d6 dai va s6
lugng doan cét c6 thé xac dinh duge kiéu gen tai
vi tri da hinh. C4 hai SNP rs11509438 va SNP
rs15032 6 4 mAu nghién ctiu déu da tim dugc 1a
¢6 kiéu gen ddéng hop ti CC. Quy trinh phan
tich kiéu gen tai cac diém da hinh trén da dugc
hoan thién va la budc dau cho nhiing nghién
ctiu bién ddi da hinh gen GSTO1 dé xac dinh
tAn xudt xuat hién ctia cac alen ciing nhu xac
dinh moi tuong quan gitta da hinh gen GSTO1
va phoi nhiém asen trudc sinh.
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