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BUUC DAY NGHIEN CiiU NHONG BIEN DOI DA HINH GEN AS3MT
0 TRE SO SINH B PHOY NHIEM ARSENIC TRUTC SINH

D6 Thi Ngdt*, Trdn Phirong Thao*, Nguyén Huy Hoang*

T6M TAT:

Arsenic (+3 oxidation) methyltransferase
(AS3MT) 1a enzyme chja khoa trong con dudng
chuy&n héa sinh hoc cla arsenic D& budc ddu
d4nh gia nhirng bién ddi da hinh nucleotide don
gen ASIMT, k§ thuat PCR-RFLP (da hinh d¢ dai
doan han ché) da dugc st dyng Trong nghién
ciru ndy, kidu gen ddng hop tir TT va dj hop ti
AG 13n lvgt cla cac SNP AS3MT14458
(rs11191439) va AS3MT 4602 (rs7085104) dugc
tim thdy & tat ca cac mdu. Trong khi 4o,
AS3MT5913 (154917986) cb di hop tir TC xudt
hién & mau d6i ching va ddng hop W TT & mAu
bénh Keét qua nay 13 tién d& cho nghién ciru da
hinh di truyén & tré so sinh bj phot nhidm Arsenic
trede sinh.

Ter khoa: AS3MT, da hinh Nucleolide don,
PCR-RFLP, phoi nhiém arsenic

* Vign Céng nghé Sinh hoc
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SUMMARY:

EARLY EVALUATION ON AS3MT
POLYMORPHISMS OF PRE-BORN ARSENIC
EXPOSURE INFANTS

Arsenic  (+3 oxidation) methyitransferase
(AS3MT) is the key enzyme in biotransformation
pathway of inorganic arsenic To early evaluate
the variation of AS3MT polymorphisms, PCR-
RFLP technology was uitiized 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 i SNP 5913
(rs4917986), respectively.  Altoghether, ouf
resuits are premise for further studies on genetic
polymorphisms of pre-bom arsenic exposured
infants.
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1. DAT VAN OE:

Trong nhimg nam gin ddy., 6 nhiém kim
logi nang, dac biét 1a 6 nhiém arsenic trong
nuéc ngdm dang danh duge méi quan tam
hing diu & nhiéu nudc. Viét Nam cing |2
mt trong nhimg nudc ndm trong ving ¢6 &
nhiém arsenic nguén nuéc ngdm trén ban dd
thé  gidi.  Arsenic  (#3  oxidalion)
methyltransferase (AS3MT) la enzyme chia
khéa trong con dudmg chuyén héa sinh hoc
cia arsenic. AS3MT xuc tac sy chuyén nhom
methyl tr S-adenosyl-L-methinonine (&
arsenic hoa tri 3, tao thanh céc hgp chat
methyl héa arsenic monomethylarsonic acid
va monomethylarsonous acid (MMAs),
dimethylarsinic acid va dimethylarsinous
(DMAs) (Agusa et al, 2011).

Bién dbi kiéu gen ciing ¢6 thé lam anh
hudng dén con dudmg chuyén héa arsenic,
hoic 14 nguyén nhan din dén cac triéu chimg
ngd déc hodic ce bénh ung thu. Thyc té cho
thy, sy xudt hién cac sai khac vé MMAs

trong nuéc tiéu gilta céc ca thé c6 lign quan
dén sy da hinh di truyén (Vahter, 2000).
Trong nghién ciru ndy, ky thugt PCR-RFLP
dugc sir dung dé dénh gis nhimg bién déi da
hinh gen AS3MT, tao co so dir liéu cho viéc
dénh gia mirc d§ tén thuong di truyén té bao
va gen gdy ra do arsenic.

. NGUYEN LIEU VA PHUONG PHAP
NGHIEN cUu:

2.1. Nguyén li¢u:

DNA khudn duge sir dung trong nghién
clu 1a 2 miu mau dbi chimg (DCHY va
MBPA) vd 2 mdu méu cubng ron
(VHCBDO00 va VHCBDO06) cua tré so sinh bi
phoi nhiém arsenic trudc sinh, dugc thu thap
tr Bénh vién Da khoa tinh Ha Nam - vang
duoc danh gié c6 mic d¢ 6 nhiém arsenic
cao.

Ba diém da hinh Nucleotide don dugc
nghién ciru va cac cap mdi dac hiéu cing nhu
enzyme han ché dugc chon loc theo nghién
clru clia Agusa va cong sy (2009) (bang 1).

Bang I: Piém da hinh Nucleotide don, trinh ty cip mbi. enzyme han ché va kich thudc

cac doan it

Thay Thay ddi i i
snpip | 94 acid Trinh tw mdi Enzym har | Kich thude
nucleo amine che car; doan
tit cit(bp)
4602 F 5.CGAAGAAACTTGTGGGCCAGA-Y AA 261
revoesioa | AC R 5. TCGCTCCACTGCGATTTTCAC-Y' Mspl AG" 261, 200, 61
GG 20061
™ 251
5913 e F 5-GTGCTGGAGATGAACCGTGAAY ot TC 251,151,
Rs4917989 R §-GCAAGGGCAAGAGCAGAAAGA-Y 100
CC 151, 100
T 233
Rs::‘:Z?AB IC Meyrhe | F 3 "GGTCACTAGGGAATIAACCEG -3 |\ o | 1e 233, 154,79
. R 5-TGGCTATGTTGACCAAGCTGG ¥ il

49




HOI NGH| KHOA HQC CUA HOI HOA SINH Y DUQC HA NQI VA CAC TINH PHIA BAC LAN THU Xvill

Céc héa chét théng dung diing trong sinh
hoc phén 1 thude cac hang Sigma, Merck,
Fermentas. Céc cip mdi dic hiéu duoc cung
cp boi hang Integrated DNA Technologies.
Céc enzyme Mspl. HpyCH4IV, Bgell duge
nhéip cia hang New England Biolabs.

2.2. Phuong phip:

Tach chiét DNA 1dng sb

DNA tdng sb dugc tach chiét wr mau
miu cudng rén bing kit GeneJETTM
Genomic  DNA  Purification cua  hdng
Fermentas.

Nhan gen béng phuong phap PCR

Phan {mg PCR dugc tien hanh vai (dng
thé tich 50 pl, v6i céc thanh phan: ADN
khuén (100 ng). mdi xudi va mdi ngugc (20
pmol), dNTP (0,2 mM), MgSO, (2 mM), Taq
polymerase (1 U/ul), buffer PCR (1X). V&
mdi mbi déu 4p dung thanh phan wong
nhu trén dé thu dugc nhimg doan DNA mong
mudn.

Chu trinh nhiét trong kg thuit PCR cho
mm Up dugc xhuc hién gébm 30 chu ky véi
gén mdi & 60°C trong 30 gidy va kéo dai
chuox & 72°C trong l phul 30 gidy. Véi cdp
mdi 13 va E9, gin mdi gan mdi & 55°C trong
30 gidy va kéo dai chudi & 72°C trong 40 gidy.

Xdc dinh bién d6i da hinh bing k§ thuat
PCR-RFLP.

Phan img cit san pham PCR  biing
enzyme han ché cho 20 pl gom cic thanh
phan sau: 2 ul RE buffer (1X), 30 ul san
phdm PCR co dac thanh 10 pl biing
Speedvac, 0,5 pl (5 U/ul) enzyme va 7.5 ul

bp M 1 2 3 4
500 bp

200
200 -

100 - |

50

500

H20. Hbn hop duge a qua dém & 37°C. Két
qua san phém cit enzyme han ché dugc kiém
tra trén gel agarose 2%. nhufm bing
Ethidium bromide va phat hién duéi 4nh
séng UV.

1. KET QUA NGHIEN CUU:

DNA mng 38 sau khi tach chiét ¢ L5}
tinh sach cao (A260/A280 = 1.9 + 2). ¢6 thé
sir dung cho céc nghién ciru tiép theo.

Phin tich da hink gen ASIMT 14458
(Rs11191439)

San phdm cua ph4n img PCR nhan Ién tir
cdp mdi E9 cb kich thuéc 233 bp c6 chira
diém da hinh Nucleotide don & vi tri 14458
cia SNP rsI 1191439 (hinh 1A). Hinh dnh
dién di rén gel agarose 1.5% c6 mot bing 1
nét. chimg td 48 dugc nhéan dic higu.

Gen AS3MT chira diém da hinh tai vj mi
14458 ma 1ai d6 base T cua cua thé hoang dai
bj thay thé boi base C din dén su thay déi
amino acid Mct thanh Thr (Agusa et al.
2009).Trinh ty cit cua enzyme han ché
HpyCUH4IV phis hop véi trudng hop base C
tai i tri da hinh nén thé hoang dai khong bi
cdt bai enzyme ndy, con thé dél bién sé bi
cét. San phim PCR 1 oip mdi E9 ciia cé2
mau mau doi chimg va 2 mau mau cuang rn
¢t bing HpyCHAIV sau khi dién di kiém tra
trén pel agarose 2% déu thu duge | bang 6
kich thude khoang 0.23 kb; tuong mg vai
kiéu gen ddng hop o TT (hinh 1B).
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Hinh 1. A. Pién di san phim PCR sir
dung mdi E9 trén gel agarose 1,5 %. M:
Thang DNA chuén 100 bp, 1: DCH 9, 2:
MBPA, 3: VHCBDOO, 4: VHCBDO6; B. Phb
dién di kidm tra san phdm PCR tr cap mdi
E9 dugc cit bing enzyme han ché
HpyCHAIV. M: Thang DNA chuéin 100 bp:
1: San phém cit mAu DCHY. 2: San phim
PCR mdu DCH9, 3: San phim cit miu
MBPA, 4: San pham PCR méu MBPA, §:
San phdm cit mau VHCBDOO. 6: San phim
PCR mdu VHCBDOO, 7: San phim cit miu
VHCBD06, 8 San phim PCR miu
VHCBDO6.

Theo nhiéu nghién ciu trude day, da
hinh nucleotide don cua AS3IMT 14458
(rs11191439) lién quan mat thiét véi sy
methyl hoa. Theo Valenzuela & Mexico thi ty

bp M 1 2 3
500

200

100

Hinh 2. A. Dién di san pham PCR su
dung mdi I3 tén gel agarose 1.5 %. M:
Thang DNA chudn 100 bp, 1: DCH 9, 2:
MBPA, 3: VHCBDO0, 4: VHCBDO06; B. Phd
dién di kiém tra san pham PCR tir cip méi I3
duge cit bing enzyme han ché Bgll. M
Thang DNA chuin 100bp; 1: San pham PCR
miu DCHY, 2: San pham cit mdu DCH 9, 3:
Sén phdm PCR mau MBPA, 4: San pham cit

mAu MBPA, 5: San phim PCR miu
VHCBD00, 6: San phdm cit mdu
VHCBDO00, 7: San phfxm PCR  miu
VHCBD06, 8: San phim cét mau
VHCBDO6.

San phdm cua phan img PCR nhan ]én‘u‘x
cap mbi I3 ¢6 kich thude 251 bp chira diém
da hinh Nucleotide don 5913 ciua SNP

1§ 1A [V] va MMA il + V] coa 14458
(rs11191439) CT + CC cao hon déng ké so
véi phimg ngudi c6 ASIMT 14458
(rs11191439) TT (Valenzue]a et al. 2009).
Theo phan tich & Chau Au thi AS3MT I4458
(rs11191439) 13 mét trong nhimg yéu 18
chinh ¢d thé anh huong dén qué trinh trao dbi
chdt arsenic. TC + CC ¢4 %MMA [V] cao va
% DMA [V] thdp hon so véi cic loai TT
(Lindberg et al. 2007). xu huéng ndy 6 rét &
nam hon & phy nit. Diéu nay cho thdy ring
AS3MT 14458 (rs11191439) CT + CC ¢o
kha néing chuyén hoéa tir arsenic vé co thanh
MMA cao hon AS3MT 14458 (rst1191439)
TT (Agusaet al. 2011).

Phin tich da hinh gen ASIMTS913
(rs4917986)

154917986 (hinh 2A). Hinh dnh dién di trén
gel agarose 1,5% c¢6 m{t bang 3 nét, chimg
16 da dugce nhén dic hidu.

Gen AS3MT chira diém da hinh tai vi tri
5913 thuge Intron 3 ma tai do base T cua cua
thé hoang dai bi thay thé bai base C (Agusa
¢t al. 2009). Dua vao trinh tyr cit cuia cnzyme
han ché, két qua 3 bing thu duge ur san
pham cit ciia hai mau mau déi chimg voi
kich thudc cac bang lan hrot khoang 0,25 kb,
0,15 kb va 0.1 kb sé twong Lrng Vi kiéu gen
dx hop tir TC, trong khi hai mdu mau cudng
rén thu duge 1 bang co kich thude khoang
0.25 kb tuong tmg véi kidu gen ddng hop tir
TT (hinh 2B).

AS3MT 5913 (rsd917986) c6 mdt moi
tuong quan v&i %MMA[V]. Theo nghién
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clru véi ASIMT 5913 (rs4917986), dj hop 1
TC c6 MMA[VY/IAS cao hon dédng hop tir
TT, cho thAy riing SNP ndy c6 thé lién quan
dén qué trinh methyl héa cua arsenic. Sy gia
tang %MMA trong nudc tiéu lién quan dén
nguy co ung thu da duge dé xudt trong
nghién ciru & Mehico (Valenzuela et al.
2005). Achentina va M9 (Steinmaus et al.
2006), Bai Loan (Tseng 2007).

Phan tich da hinh gen AS3MT4602 (rs
7085104)

San pham coa phan img PCR nhén 1én tr
cip moi Up ¢6 kich thuée 261 bp chira didm
da hinh Nucleotide don 4602 cua SNP
p M 1 2 3 4
500

200
0,08kb

100

Hinh 3. A. Di¢n di san pham PCR sir

dung mdi Up trén gel agarose 1.5 %. M:
Thang DNA chuan 100 bp, I: DCH 9, 2:
MBPA, 3: VHCBDOO0, 4: VHCBDO06; B. Phé
di¢n di kxem tra san pham PCR tir cap moi
Up duge cit bAng enzyme han ché M\pl M:
Thang DNA chuan 100bp. 1: San phdm PCR
mau DCH 9. 2: San phim cit mau DCH 9, 3:
San pham PCR mau MBPA, 4: San phim cit
mdu MBPA. 5: San phdm PCR miu
VHCBDOO, 6: San phim cit mau
VHCBDOO, 7: San phim PCR mau VHCBD
06, 8: San pham cit mdu VHCBDO6.
Theo Valenzuela va cong sy (2009). bién thé
AS3IMT 4602 (rs7085104) khong lién quan
161 nguy co 16n thuong da. Tuy nhién, da
hinh AS3MT 4602 (rs7085104) c6 lién quan
161 sw khac biét ty [¢ DMAs/MAs trong nude
tiu, ASIMT 4602 (rs7085104) GG (alen G)
6 1y 1é % MMA[II1+V] thip hon, nhung %
DMA[II+V] va DMA[I+V)/MMA[I11+V |
52

157085104 (hinh 3A). San phim PCR dugc
dién di trén gel agarosc 1,5% c6 mdt bang r§
nét, chimg té d& duge nhin dic hiéu.

‘Tai vij trf 4602 trén gen ASIMT, base A ciia
thé hoang dai c6 thé bj thay thé boi base G.
Tuong ty nhu & hai diém da hinh trén, trinh
ty cit cia Mspl phit hop v6i trudng hgp base
G & vj tri da hinh. San phdm PCR tir c2p moi
Up cta ca miu méu déi chimg va miu miu
cudng rén khi cit bing Mspl thu duge 3 bang
¢6 kich thuée khoang 0,26 kb, 0.2 kb va 0,61
kb sau khi dién di kiém tra san phAm trén gel
agarosc 2% (hinh 3B). Kéi qua ndy twong img

v(n kleu gen d| hqp lu AG & tt ca 4 min. ™
2 1 M b

cao hon so v&i ASIMT 4602 (rs7085104)
AA + AG (alen A). Cho nén alen G c6 kha
nang methyl héa 1ir MMA sang DMA cao
hon so véi alen A (AA + AG) va c6 sy lién
quan gitra ASIMT 4602 (rs7085104) véi qui
trinh trao dbi chat cia arsencic vb co
(Valenzuela et al. 2009).

IV. KET LUAN:

Cic doan gen chira 3 SNP 4602, 5913 va
14458 caa AS3MT da dugc khuéch dai mit
cach dac hifu vai cac do dai wong tmg li
261.25), va 233 bp. Sy da hinh gen AS3MT
cia cac SNP trén ciing d3 duge xdc dinh
bang Ly thudt PCR-RFLP nhd cac enzyme
han ché. Khong 6 su khac biét vé kiéu gen
gitta cdc mau doi chimg va cac mAu bénh & '
SNP 14458 va 4602 trong nghién ciru nay. '
Bong hop tr TT duge tim thiy & SNP 14458
va di hop tr AG duge tim thdy & SNP 4602 '
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D6i vai SNP 5913, kiu gen dj hop wr TC
xufit hién & miu déi chimg va déng hegp tr
TT xudt hién & miu bénh. Quy trinh phén
tich kiéu gen cia cic SNP da dugc hoan
thign va 14 buéc ddu cho nhimg nghién ciu
bién ddi da hinh gen AS3MT dé xdc dinh tin
xuét xuit hién cva cac alen.

TAI LIEU THAM KHAO:

. Agusa T, Fujihara J, Takeshita H,
Jwata H. 20!1. Individual Variations in
Inorganic Arsenic Metabolism Associated
with AS3MT Genetic Polymorphisms. Int
J Mol Sci 12: 2351-2382.

. Agusa T, Iwata H, Fujihara J, Kunito T,
Takeshita H, Minh TB, Trang PT, Vict
PH, Tanabe S. 2009. Genetic
polymorphisms in AS3MT and arsenic
metabolism in residents of the Red River
Delta, Vietnam. Toxicol App! Pharmacol
236: 131-141.

. Lindberg AL, Kumar R, Gocssler W,
Thirumaran R, Gurzau E, Koppova K,
Rudnai P, Leonardi G, Fletcher T,
Vahter M. 2007. Metabolism of low-dose
inorganic arsenic in a centra] European
population: influence of sex and genetic
polymorphisms. Environ Health Perspect
115: 1081-1086.

N

w

4.

w

(=

~

oo

. Valenzucla

Steinmaus C, et al. 2006. Arsenic
methylation and bladder cancer risk in
case-control studies in Argentina and the
United States. J Occup Environ Med 48:
478-488.

. Tseng CH. 2007. Metabolism of inorganic

arscnic and non-cancerous health hazards
associated with chronic exposure in
humans. J Environ Biol 28: 349-357.

. Vahter M. 2000. Genetic polymorphism

in the biotransformation of inorganic
arsenic and its role in toxicity. Toxicol
Lett 112-113:209-217.

OL, Borja-Aburto VH,
Garcia-Vargas GG, Cruz-Gonzalez
MB, Garcia-Montalve FA, Calderon-
Aranda ES, Del Razo LM. 2005. Urinary
trivalent methylated arsenic species in a
population  chronically  exposed to
inorganic  arsenic.  Environ  Health
Perspect 113:250-254.

. Valenzuela OL, Drobna Z, Hernandez-

Castellanos  E, Sanchez-Pena LC,
Garcia-Vargas GG, Borja-Aburto VH,
Styblo M, Del Razo LM. 2009.
Association of AS3IMT polymorphisms
and the risk of premalignant arsenic skin
lesions. Toxicol Appl Pharmaco]l 239:
200-207.

53





