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BlrtfC DAU NGHIEN CIJIU NHlJNG BIEN D 6 I OA HINH GEN AS3MT 
01 TRE SO SINH Bl PHOI N H I I M ARSENIC TRUdC SINH 

Bd Thj Ngat*. Trin Phu-ang Thao •, Nguyin Huy Hoing* 

T 6 M T&T: 

Arsenic (+3 oxidation) methyltransferase 
(AS3MT) 14 enzyme chia khiSa trong con duirng 
chuyin h6a smh hoc cua arsenic D l bu6c diu 
d^nh giS nh&ng biln d6i da hinh nucleotide dan 
gen AS3MT. kj thuSt PCR-RFLP (da hinh dO dit 
dogn hgn chi) da duoc su dung Trong nghi&n 
CLPU niy. kilu gen ding hep ti> TT vi dj hp'p ti> 
AG lln lufft cua c4c SNP AS3MT14458 
(rs11191439) vi AS3MT 4602 (rs7085104) duoc 
tlm thiy a tat ca cSc mlu. Trong khi d6, 
AS3MT5913 (rs4917986) c6 di hop ti> TC xuit 
hi$n d mlu ali Chung va ding hop tu TT I- mlu 
b$nh Kit qua nSy \i tiln d l cho nghien ci>u da 
hinh dl truyin 6 tre so sinh bj phai nhilm Arsenic 
truO'c sinh, 

r i * (rhda; AS3MT, da hinh Nucleotide dan, 
PCR-RFLP. phai nhiim arsenic 
* Viin Cdng nghi Smh hoc 

SUMMARY: 
EARLY EVALUATION ON AS3MT 

POLYMORPHISMS OF PRE-BORN ARSENIC 
EXPOSURE INFANTS 

Arsenic (+3 oxidation) methyltransferase 
(AS3MT) is the key enzyme in biotransfomiation 
pathway of inorganic arsenic To early evaluate 
the variation of AS3MT polymorphisms. PCR-
RFLP technology was ultilized In this study, the 
homozygote for SNP 14458TT (rs11191439) and 
heterozygote for SNP 4602AG (rs7085104) were 
detected in all templates, whereas heterozygote 
TC and homozygote TT appeared in control and 
arsenic exposured templates in SNP 5913 
(rs4917986). respectively, Altoghether. our 
results are premise for further studies on genetic 
polymorphisms of pre-bom arsenic exposured 
infants. 
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I. OAT VXN of: 
Trong nhihig nam gan day, 6 nhiem kim 

lo î n^g, d$c bi?t 1̂  6 nhiem arsenic trong 
nuac ngam dang d^h du(?c moi quan tam 
hang dau 6 nhieu nudc. Viet Nam cung \i 
mpt trong nhiing nuac n&m trong viing c6 6 
nhiem arsenic nguon nuac ngam tren bin do 
the giai. Arsenic (+3 oxidation) 
methyltransferase (AS3MT) la enzyme chia 
kh6a trong con dudng chuyen h6a sinh hpc 
cua arsenic. AS3MT xuc tac s\r chuyen nh6m 
methyl tir S-adenosyl-L-methinonine tai 
arsenic hoa tri 3, tao thanh c6c hgp chat 
methyl hoa arsenic monomethylarsonic acid 
va monomethylarsonous acid (MMAs), 
dimethylarsinic acid va dimethyl arsinous 
(DMAs) (Agusa et al, 2011). 

Bien doi kieu gen ciing co the lam anh 
huong den con ducmg chuyen hoa arsenic, 
hoac la nguyen nhan dan den cac trieu chiing 
ngp doc hoac cac bpnh ung thu. Thuc te cho 
thSy, s\r xuat hi?n cac sai khac ve MMAs 

Bdng 1: DiSm da hinh Nucleotide dem, trinh t\r cap moi, enzyme han che va kich thuac 
cac doan cdt 

trong nuac tieu giDa c^c ci the c6 lien quan 
den svr da hinh di truydn {Vahter, 2000). 
Trong nghien ciru n^y, ky thu t̂ PCR-RFLP 
dupc sur dyng &i ddnh gid nhihig bî n d6i da 
hinh gen AS3MT, t̂ o ca sa dO li?u cho vi?c 
ddnh gid mure dp ton thuang di truyen te bio 
vd gen gay ra do arsenic. 

II. NGUYlN LIEU VA PHUONG P H A P 

NGHIEN CCrU: 
2.1. Nguyen lî u: 
DNA khuon dupc sir dyng trong nghien 

cuu Id 2 mau mau doi chung {DCH9 vd 
MBPA) vd 2 mau mdu cuong ron 
(VHCBDOO vd VHCBD06) ciia tre so sinh bj 
phai nhiem arsenic truoc sinh, dupc thu thap 
tir B?nh vi?n Da khoa tinh Ha Nam - vting 
dupc ddnh gid co muc dp 6 nhiem arsenic 
cao. 

Ba diem da hinh Nucleotide dan dupc 
nghien cuu vd cac cap moi dac hieu cung nhu 
enzyme han che dupc chpn lpc theo nghien 
cim cua Agusa va cpng su (2009) (bang 1). 

SNP ID 

4602 

RS7086104 

5913 

RS4917989 

14458 

RS1119143 

9 

Thay 

d i i 

nucleo 

tit 

/VG 

T/C 

T/C 

Thay d i i 

acid 

amine 

Met/Thr 

Trinh t|f m i l 

F 5'-CGAAGAAACTTGTGGGCCAGA-3' 

R 5'-TCGCTCCAGTGCGATTTTCAC-3' 

F 5'-GTGCTGGAGATGAACCGTG/V\-3' 

R,5'-GCAAGGGCAAGAGCAGAAAGA-3' 

F 5'-GGTCACTAGGGAATT/\AGCCG -3' 

R 5'-TGGCTATGTTGACC/\AGCTGG -3' 

Enzym h^n 

c h i 

Msp\ 

Bgl\ 

HpyCHAN 

Kich thU'iSK: 

cdc doan 

ciit(bp) 

AA 261 

AG 261, 200, 61 

GG 200,61 

TT'251 

TC 251, 151, 

100 

CC 151, 100 

TT 233 

TC 233, 154, 79 

CC 154,79 
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Cdc hda ch4t th6ng d\ing diing trong sinh 
hpc phfin tir thu^c cic hang Sigma, Mercl<, 
Fermentas. Cdc c(ip mii d?c hi$u dugc cung 
cip bdri hang Integrated DNA Technologies. 
Cdc enzyme Mspl HpyCUM^. Bgl\ du(rc 
nh§p ciia hang New England Biolabs. 

2.2. Phu-oYig phdp: 
Tdch chiet DNA t6ng s6 
DNA tAng s6 du(?c tdch chiit tir mau 

mdu cuong rtm bang kil GencJETTM 
Genomic DNA Purification ciia hang 
Fermentas. 

Nhdn gen bang phuong phdp PCR 
Phdn ling PCR dupc tien hdnh v6i long 

thi tich 50 nl, vdi cdc thdnh phan: ADN 
lihuon (100 ng), m6i xuoi vd moi ngupc (20 
pmol), dNTP (0,2 mM), MgS04 (2 mM), Taq 
polymerase (1 U/fil), buffer PCR (IX). V6i 
moi moi iia dp dyng thdnh phan tuong t\t 
nhu tren de thu dupc nhihig doiin DNA mong 
muon. 

Chu trinh nhi$t trong ky thuat PCR cho 
m6i Up dupc thuc hi$n g6m 30 chu l(y vdd 
gan m6i a 60°C trong 30 giay va keo ddi 
chuoi 6 72°C trong 1 phiit 30 gidy. Voi cdp 
m6i 13 vd E9, gdn moi gdn moi 6 SS'C trong 
30 giay va kio dai chuoi o 72°C trong 40 gi:i\, 

Xdc djnh biSn doi da hinh bdng kj> thu$l 
PCR-RFLP. 

Phan img cdt sdn phdm PCR bang 
enzyme han chi cho 20 nl gdm cac thdnh 
phdn sau: 2 nl RE buffer (IX), 30 nl sdn 
phdm PCR CO djc thanh 10 nl bdng 
Speedvac, 0,5 ni (5 Ul\x\) enzyme vd 7.5 nl 

bp M 1 2 3 4 

bp 

HjO. H5n hpp dupc \x qua d6m 6 37°C. Kit 
qud sdn phdm cdt enzyme h?n chi dupc kiim 
tra tr6n gel agarose 2%. nhupm bang 
Ethidium bromide vd phdt hi?n dudri dnh 
sdng UV. 

III. K^T QUA NGHf£N CCfU: 
DNA limg s6 sau khi tdch chiet cd dp 

tinh siich cao (A260/A280 = 1.9 + 2). cd thi 
sir dvmg cho cdc nghi£n ciru tiip theo. 

Phan lich da hinh gen AS3MT I445i 
(RsllI9l439) 

Sdn phdm ciia phdn img PCR nhan ISn hi 
c^p mAi E9 c6 ktch thudc 233 bp c6 chiia 
diim da hinh Nucleotide don 6 vj tri 14458 
cua SNP rsl 1191439 (hinh IA). Hinh dnh 
di?n di trin gel agarose 1,5% c6 mpt bang i* 
n^t, chiing t6 da dupc nhan ddc hi?u. 

Gen AS3MT chiia diim da hinh t^ vj tii 
14458 md t̂ ii do base T cua ciia Ihi hoang d?i 
b| thay thi boi base C dan din su thay dii 
amino acid Mel thdnh Thr (Agusa el al. 
2009),Trinh ty cat cua enzyme han che 
///TvClMIV phii hpp vtiri trucmg hpp base C 
tji vi Iri da hinh nen thi hoang d?i khong bi 
cat boi enzyme nay. c6n thi dpt biin s5 bj 
cat. Sdn pham PCR tir cjp moi E9 ciia ca 2 
mau mdu doi chimg vd 2 mau mdu cuong rin 
cat bang W/)iCH4IV sau khi dijn di kiim In 
iren gel agarose 2% diu thu dupc 1 bdng co 
kich thuoc khodng 0.23 kb; tuong ling vdi 
kieu gen d6ng hpp tit TT (hinh 1B). 
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Hinh I. A. Di?n di sdn phdm PCR sii 
dyng mSi E9 tren gel agarose 1,5 %. M: 
Thang DNA chudn 100 bp, 1: DCH 9, 2: 
MBPA, 3: VHCBDOO, 4: VHCBD06; B. Ph6 
di^n di kiem tra sdn pham PCR tir cdp moi 
E9 dupc cdt bang enzyme ĥ in che 
HpyCHMV. M: Thang DNA chudn 100 bp; 
1: San pham cdt mau DCH9, 2: Sdn pham 
PCR mau DCH9, 3: Sdn phdm cdt mau 
MBPA, 4: San pham PCR mlu MBPA, 5: 
Sdn phdm cat mau VHCBDOO. 6: Sdn phdm 
PCR mau VHCBDOO, 7: Sdn phdm cdt mau 
VHCBD06, 8: Sdn phdm PCR mau 
VHCBD06. 

Theo nhieu nghien curu Uu6c ddy, da 
hinh nucleotide don cua AS3MT 14458 
(rsl 1191439) lien quan mdt thiet voi s^ 
methyl hoa. Theo Valenzuela 6 Mexico thi ty 

1$ IA [V] vd MMA III -I- V] cua 14458 
(rsl 1191439) CT -i- CC cao hon ddng ki so 
vdi nhiing nguiri c6 AS3MT 14458 
(rsl 1191439) TT (Valenzuela et al. 2009). 
Theo phdn tich 6 Chdu Au thi AS3MT 14458 
(rsl 1191439) Id mOt trong nhihig yeu td 
chinh CO thi dnh huong din qud trinh trao doi 
chat arsenic, TC + CC c6 %MMA [VJ cao vd 
% DMA [V] thap hon so vdi cdc ioai TT 
(Lindberg et al. 2007), xu hudng ndy r8 r̂ t d 
nam hem d phy ntt. Dieu ndy cho thay rdng 
AS3MT 14458 (rsl 1191439) CT + CC co 
khd ndng chuyen hda tir arsenic vo co thdnh 
MMA cao hon AS3MT 14458 (rsl 1191439) 
TT (Agusa etal. 2011). 

Phan lich ia hinh gen AS3MTS913 
(rs49l79S6) 

bp M 1 

500- ' • ^ B 

200-^^H 

100 -^^1 

2 3 « bp " 

^ B * - 251bp 200-

1 2 

4 
3 s 

9 ^ 

6 ; 1 ! 

1 
^ 0,25kh 

I ^'11^ 

Hinh 2. A. Dien di sdn pham PCR su 
dung moi 13 tren gel agarose 1,5 %. M: 
Thang DNA chuin 100 bp, 1: DCH 9, 2: 
MBPA, 3: VHCBDOO, 4: VHCBD06; B. Ph6 
dien di kiem tra san pham PCR tir cdp moi 13 

i dupc cat bang enzyme han che Bgll. M: 
! Thang DNA chudn lOObp; 1: San phdm PCR 

mau DCH9, 2: San phdm cdt mau DCH 9, 3: 
San phdm PCR mau MBPA, 4: San pham cat 
mau MBPA, 5: San phdm PCR mau 
VHCBDOO, 6: San phdm cat mau 
VHCBDOO, 7: San phdm PCR mau 
VHCBD06, 8: Sdn phdm cdt mau 
VHCBD06. 

Sdn phdm cua phan ung PCR nhan len tir 
cap m6i 13 co kich thu6c 251 bp chua diem 
da hinh Nucleotide don 5913 ciia SNP 

rs4917986 (hinh 2A). Hinh dnh dien di tren 
gel agarose 1,5% co mpt bdng ro net, chimg 
to da dupc nhdn ddc hieu. 

Gen AS3MT chua diem da hinh tai vi tri 
5913 thupc Intron 3 ma tai do base T cua ciia 
the hoang dai bi thay the bod base C (Agusa 
et al. 2009). Dua vdo trinh tu cat ciia enzyme 
han che, ket qud 3 bang thu dupc lir sdn 
pham cat ciia hai mau mau doi chirng vai 
kich thuac cdc bdng lan lugt khodng 0,25 kb, 
0,15 kb va 0,1 kb se tuong ung vai kieu gen 
di hpp tir TC, trong khi hai mau mdu cuong 
ron thu dupc 1 bdng co kich thuac khoang 
0,25 kb tuong img vai kieu gen dong hop tir 
TT (hinh 2B). 

AS3MT 5913 (rs49!7986) co mpt m6i 
tucmg quan voi %MMA[V]. Theo nghien 
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Ciiu vdi AS3MT 5913 (rs4917986), dj hpp tir 
TC cd MMA[V]/IAS cao hem ding hpp tir 
TT, cho thdy rdng SNP ndy c6 Ihi lifin quan 
din qud trinh methyl hda ciia arsenic, Sy gia 
tdng %MMA trong nudc tieu liSn quan din 
nguy CO ung thu da dupc di xudt trong 
nghiSn curu d Mehico (Valenzuela et al. 
2005), Achentina vd My (Steinmaus et al. 
2006), Dai Loan (Tseng 2007). 

PhSn Itch da hinh gen AS3MT4602 (rs 
7085104) 

Sdn pham cua phan img PCR nhdn ifin tir 
cdp moi Up cd kich thuck 261 bp chiia diim 
da hinh Nucleotide don 4602 ciia SNP 

rs7085104 (hinh 3A). Sdn phdm PCR dupc 
diin di trSn gel agarose 1,5% cd mdt bdng t« 
n^t, chirng td da dupc nhdn d^c hi^u. 
Tgi vj tri 4602 tren gen AS3MT, base A cua 

thi hoang dji cd thi bj thay thi bdi base G. 
Tuong ty nhu d hai diim da hinh tren, trinh 
ty cdt ciia Mspl phii hpp vdi trudng hpp base 
G d vj tri da hinh. Sdn phdm PCR tir cjp moi 
Up ciia cd mau mdu doi chiing va mau miu 
cuing rin khi cdt bdng Msp\ thu dupc 3 bdng 
cd kich thudc khodng 0,26 kb, 0,2 kb vd 0,61 
kb sau khi dicn di kiim Ira san phdm Xitn gel 
agarose 2% (hinh 3B). Kel qud ndy tuong ling 
vdi kiiu gen dj hpp Hi AG d tat cd 4 mis. ' 

Hinh 3. A. Di$n di sdn phdm PCR sir 
dung moi Up tren gel agarose 1,5 %. M: 
Thang DNA chudn 100 bp, 1: DCH 9, 2: 
MBPA, 3: VHCBDOO, 4: VHCBD06; B. Phi 
di$n di kiem tra sdn phdm PCR tir cdp moi 
Up dupc edt bdng enzyme ban chi Mspl. M: 
Thang DNA chudn lOObp. 1: Sdn phdm PCR 
mau DCH 9. 2: Sdn pham cdt mau DCH 9, 3: 
Sdn phdm PCR mau MBPA, 4: San phdm cdt 
mau MBPA. 5: San phdm PCR mau 
VHCBDOO, 6: Sdn phdm cdt mau 
VHCBDOO, 7: San phdm PCR mau VHCBD 
06, 8: San phdm cdt mau VHCBD06. 
Theo Valenzuela vd cpng sy (2009), biin thi 
AS3MT 4602 (rs7085104) khong lien quan 
tdi nguy co tin thuong da. Tuy nhien, da 
hinh AS3MT 4602 (rs7085104) cd lien quan 
tdi sy khac bi?t ty 1$ DMAs/MAs trong nudc 
tiiu, AS3MT 4602 (rs7085104) GG (alen G) 
cd ty le % MMA[in-i-V] thdp hon, nhung % 
DMA[I11+.V] va DMA[llI-i-V]/MMA(IIl-i-Vl 
52 

cao hon so vdi AS3MT 4602 (157085104) 
AA -I- AG (alen A). Cho nen alen G cd kha 
ndng methyl hda tir MMA sang DMA cao 
hon so vdi alen A (AA -•• AG) vd cd sy lien 
quan giita AS3MT 4602 (rs7085l04) vdi qua 
trinh trao doi chat cua arsencic vo co 
(Valenzuela et al. 2009). 

IV. KET LUAN: 
Cac d o ^ gen chiia 3 SNP 4602, 5913 va 

14458 cua AS3MT dd dupc khuich d?i mpt 
cdch ddc hi?u \ di cac dp dai tuong ling 14 
261. 251, va 233 bp. Sy da hinh gen AS3MT 
cua cac SNP tren cung dd dupc xdc djnh 
bang ky thuat PCR-RFLP nhd cdc enzyme 
hgn che. Khdng cd sy khac bi?t vi kiiu gen 
giiia cdc mau doi chiing vd cdc mau b?nh 6 
SNP 14458 va 4602 trong nghien ciiu nay, 
Ddng hpp tir TT dupc rim thdy d SNP 14458 
vd dj hpp tii AG dupc tim thdy d SNP 4602, 
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Doi vdl SNP 5913, kilu gen dj h(7p tir TC 
xuat hi?n d mSu doi chung vd d6ng hprp tir 
TT xuat hi$n 6 mau b$nh. Quy trinh phdn 
tich kieu gen cua cdc SNP da dupc hodn 
thi?n vd la budc dku cho nhOng nghidn curu 
bien doi da hinh gen AS3MT de xdc djnh tAn 
xuat xuat hi?n cua cdc alen. 
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