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POT BIEN TREN GEN CXCL1 & TRE SO SINH Bl PHOT NHIEM ASEN TRUOC
SINH

Trin Phwong Thao’, Ta Thi Binh?, Nguyén Huy Hoang'

;\ﬁén Nghién ciru hé gen, Vidn Han 1am Khoa hoc va Cong ngh¢ Vigt Nam
Vién Y hoc lao dong va Vé smh méi tnaimg

TOM TAT

Chemokine (C-X-C motif) ligand 1 (CXCL1) 12 phén ti cytokine ahd thuge ho chemokine, treée kia goi 14 gen GROL, GROg, KN
hiay NAP-3. Gene mi héa CXCL1 ném trén ehromosome 4, ¢ huimg 161 cic té bao hé théng thin kinh trung tim cling nbur méng
trong +€ bio, lién quan t6i sy hinh thinh mach va dwoe bai tiét ban céc # bio u dc tinh, o6 tinh chdt phin chia vA <6 hén quan dén
phat sinh khoi v 4c tinh. Gea CXCLI 12 mat nhan 15 tham gia vio qu trinh phién ma, nén tic ding dén dén kha ning midn dich coa
co thé. Bén canh d6, pho1 nhidm asen bogt héa qué trinh phiéo m3 1bong qua phia img stress & cac loai déng vit va cd & ngwdi.
CXCLI lién quan dén phoi ohim asen vi c6 kha ning la mét biomarker treng phoi nhiém asen tnréc sinh. Phén tich trinh & gen
mau min cuéng én ciia tré s sinh phat hign 1 45t bién thay thé mdt nucleotide thi 1124 trén genome tir G thanh A (.1124G>A) &
i tri codon 76 chuy#n ddi amino acid t alanine thanh threonine (A76T) trén 2 miu cuéng rén ciia tré so sinh phot nhiém véi asen
6 nésg 85 cao trong audc sinh hoat (wén 200 pgl), Ngodi ra ci ba méu nghién ciu 4&u mang allele A5t bién G trén SNP r34074.
Két qud nay 12 tién dé cho vide danh gi sy bién d6i vé gen & tré so s bi phen nhifm asen trude sinh.

Ter khGa: CXCLI, da hinh nuclectide don, 36t bién, mién dich, phoi nhidm asen,
MU AU

Vigt Nam c0ng 12 mét trong nhing nude ndm trong ving ca & niém asen ngudn nuréc ngém trén ban a8 thé gicl. Vies
asen {8 tai trong ngudn nudc an udng va sinh hoat clia ngudi dan véi ndng dd qua mire cho phép 42 tac dong dang ké
dén sizc khoé con ngudn. Cho dén nay, da co kha nhidu cdng trinh nghign ciry trén thé giéi xa¢ dinh phoi nhiém asen
trong thévi gian dai o6 lién quan mat thiét véi kha ning gia tang céc bénh ung thw da, phéi, vom heng, than, bang quang,
rudt... (Hopenhayn-Rich, et af. 1998)). Cdc nghién ctru nay tap trung & khu vizc chau A, An D6, va M ((Ferreccio, ef af.
2000); {Hopenhayn-Rich, et al. 2000). Mot 6 co ché sinh ung thir duec che ring fién quan @én pho nhidm asen bao
gom ca cor ché g8y dac va khong gay déc nhie oo ché kich thich sy bién ddi nhiém séc thé (induction of chromosomal
aberrations), oxy hoa stress, khuéch dai gene, didu hoa chu trinh t& bao va methyl hoa DNA.(Fry, et al. 2007).

Mot nghién ciru & Bangiadesh trén 29134 cac ba me mang thai cho théy c6 sur lién quan ding ké gitra phoi nhigm asen
théri ky trieére sinh v s tré odn sdng sau sinh. Theo Fermaric va odng si¥ (2009), phy nir cé 68 nhay v&i asen cac hon
nhidu s0 véi nam gicri. Khi phy nir mang thal bj phoi nhidm asen thi s& bi ting huyét 4p ddng thii ciing bj thidu mau, bén
canh d6 asen tiz co thd me s& nhanh chong dvoc dwra dén bao thai tir d6 1am tang nguy co sdy thai, sinh non, t vang &
tré so sinh hodic g8y gidm ting tneéng clla thai va Iré so sinh du chi phot nhidm mot ham lugng rét nhd.

Theo nghién ciru cta Fry va cdng sir 2007, mét bp 11 gen trong d6 c6 CXCL1 c6 ti&m nang |a biomarker trong xac dinh
phori nhidm asen treée sinh. Nhdm nghién clu @a phan tich mdi lién quan gika phoi nhiém asen va bidu hign cia 11
gen nay, két gua cho thdy d§ chinh x4c trong ién Goan vé phoi nhim asen tredc sinh 18n dén 83%. Phoi nhidm asen I3
mét nhén té kich hoat qua trinh phién ma thong qua phan (g stress & céc loai dgng vét va cd con ngwdi. Cac phan tich
tmang hrdi sinh hoc @3 chi ra ring qué trinh phisn méa duai sy dnh hwémg cla asen c6 thé lam thay ddi mot s6 cdc qua
trinh sinh hpz bao gdm chét theo chuong trinh {apoptosis), tin higu té bao, phan rng viém, dap (g stress, va sau cling
1a anh hudng dén stee khde con nguii. Argo va cbng sy 2006 cing da siF dung micrearray danh gia cac dac tinh biéu
hign gen frong té bao lymphe ngoai vi clia ngwdi bénh bi phoi nhiém asen trong d6 ¢6 nhom gen CXCL. Gen CXCL1
duge cho 1 nhan 16 1am tang cudng phidn ma & nhirng ngudi bi phoi nhidm asen. Sy bidu hign cila CXCLH/GRO1 bi
giam di trong cac nguyén bao soi & ngiedri sau khi xir Iy vii 5uM asen trong 0-24gie (Yih, ef al. 2002), nhieng Iai ting tén
Khi asen lién két v t& bao lympho trang mau clta cac d8i tugngnghién cbu da an va udng nudc giéng nhiém asen trong
mét khoang thoi gian dai(Wu, et al. 2003).Cac nghién ciru invitro va in vive chi ra st suy gidm qud trinh san sinh
tymphocyte, giam s& lwgng t& bao CD4+, 18 1 bao CD4+:CD8+, ciing nhur gidm 18 bao didu hda T & nguén bi phot
nhiém (Hemandez-Castro, ef al. 2009). Mt nghién ciru khéc ciing cho thiy ring phoi nhifm aser: trong thi ki thai
nghen cing véi oxy hoa stress lam t&ang cytokines va leptin & nhau thai, hon nia con lam gidm 56 hrong té bao T trong
nhay thai, pha v& can béng mi@n dich va gay anh hudng dén qua trinh phat trién cia bao thai (Ahmed, et al. 2011).

Trong co thé, asen dugc chuyén hoa thanh cac moromethyl asen (MMAs), dimethyl asen (OMAs) va dugc bai 18t chil
yéu qua nuérc tidu. Thyc té cho thiy, su xubt hign cac sal khde vé MMAS trong nubc liéu gilra céc ¢ thé co hién quan
d%n sy da hinh di truyen (Vahter, et al 2000). Trong nghién ciru ndy, ching 16i da x4c dinh duoc hai 36t bién mot va 1
iém da hinh nuclectide don trén gen CXCL1 & nhirng 1ré ser sinh bi phot nhiém asen o sinh bing phuong phap doc
trinh tr gen Két qué nay [ tin dé cho viée danh gia mirc 4 ton thuong di truyén té bao va gen gay ra do asen
NGUYEN LIEU VA PHUONG PHAP

Nguyén ligu

MB3u mau cubng rén (HTO3, HT09, HT22) cla tré so sinh bi phoi nhiém asen truée sinh duge thu thap tir Bénh vign da
Kkhoa tinh Ha Nam — ving dugre danh gia ¢6 mire 40 & nhidm asen cao.

Cac hoa chéit dong cho phan ng PCR (buﬂee;, dNTP, enzyme taq polymerase...) va b(‘z‘KiI thch chiét DNA, tinh sach
DNA nhap t hang Fermentas (My) cung cap. Céc cdp moi dac hieu dugc cung cap bdi hang Integrated DNA
Technologies.
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Teinh ty doan mdi {primers) nhan doan gen CXCL1 durge thiét ké dyra vao phiin mém tin sinh hoc primer3 Bialogy
Workbench (hitp://seqtool sdsc edu/CGI/BW cqit) (Béng 1)

Bang 1. Trinh ty mdi nhan doan gen CXCL1

v (L] Trinh tw nucleotit
-— 3 F 5 _ GGCGCAGGCACCTCETCAC -
O s R 5 - TCCTACTGGGCCTCAMTGAAG - 3

Exon3, 4 3 5-GCTTGCCTCAATCCTGCAT - 3
oo tntron 3 R T CIICICCIARGCGATEET -3

Phirong phép nhén va glat trinh ty gen TXCL1

s6 cila cac mdu bénh dugc tach chidt bing bo kit GeneJet™
?mm tir mau cudng rén :3: tré so sinh bj phot nhidm asen trede sinh. A
nding CXCL1 ai nhén Ién béing phuong phap PCR st d'ung c4c c3p mdi dic higu ey trong Bing
P?’:;r? Sﬁ; gg; dquc tién hénf:'g:rc hién trong téng thé tich 50 pl gdm cac thanh phan: AEngT;?n é}‘ouv-l 2r?u:$;;,
mdi xudt v méi ngirre (20 pmoi), GNTP (0,4 mM) MaSO, (4mM) Taq poiymerase (3U), buﬂeur ( 3).’1 '(u én n:‘n 1:
clia cd hai cip mbi CXCL-3 va CXCI<4 durgc thyc hién gbm 30 chu k§ v&i bién tlr_m & 95 ?( cl:rflrxg pl lﬁ{é'ngh!' mdi
55°C trong 1 phit va kéo i chudi & 72°C trong 1 pheit 30 ldy. San phdm PCR alia gen C> d:"éqché i dan X nk
s3ch bing b) Genedet Gel Extraction Kit (Fermentas). Cuéi ciing, san p}lém PCR tinh sach s& dwyc tién hanh doc iriny
tr trire tiép tr8n may gisi trinh by ABI 3160 Avant Genetic Analyser {Applied Blosystems, Hoa Ky).

Két qua doc trinh ty dugc phan tich va so s4nh v&i trink X trén ngdn hang gene (GeneBank) voi ma sé NGBy
NM_001511.3.

KET QUA VA THAO LUAN

Genomic DNA Purification Kit clia hing

g —E—

A dencxcLs

Hinh 1: Két qua nhin gen CXCLY. A: Sor 48 nhan gen CXCL1. B: Bign di db sdn phdm PCR nhan gen CXCL1
M Marker, 1: mBu HT 03 flogn CXCL-3, 2 m8u HT 03 doan CXCL-3, 3: mAu HT 22 doan CXCL-3, 4: mBu HT 03 dogn CXCL-4, 5: mk
HT 09 dogn CXCL4, 6: mdu HT 22 dogn CXCL.4.

Sdn phédm DNA 18ng 36 sau khi Guerc tach chidt tir méu mau cubng rén ciia trs sor sinh del 46 tinh sach Al 9 1am khutr
cho phén iPng PCR Ha cdp mdi dac higu cho gen CXCL1 dugc ching t8i s dung d& nhan toan bd doan gen co kich
therere khodng 1.6 kb {Hinh 1A). K&t qua dién di duoe kidm tra trén gel agarose 0,8% cho thay san phém PCR thu dugs
dbu rlt dgc higu, bang hén 6 réng, khing co déu higu bj dit gay va ca kich thiroc chinh xic so v&i di kidn ban oy
{Hinh 1B).

Sén phdm DNA sau khi thé: gef va tinh s3ch duge doc trinh e tre tidp & tim ra cac didm a6t bién va da hinh. Két qu
gia! trnh t gene dwgc phan tich trén phén m&m tin hoc BioEdit, Trén phén mém nay, ching t3i co thé so sédnh trinht,
DNA ¢ uge doc véi trinh ty gene CXCL1 chudn trén ngan hang gene ngudi,

Khi nguén nuée ngdm by anidm asen vé co & ning da 50 pgiL, nguy co 98y ung th ting Ién déng k&. Sy phat s
bénh tat phy thugc vao thevi gian tich Iy asen trong oo thé. Biéu hién bén ngoai day tién d& thily |4 cac bién ddi skl
trén da va day sitng, nguy co ddn dén ung thy da I3 rdt cao. Qué trinh phoi nhiém ti€p tyc gdy anh hudng dén hé b
hodn elng nie hé thn kinh. Sau nhidu nam phoi nhidm c6 thé xult hign cac benh ung thw phéi, than hoae tiét nigu. W

chinh 12 neu_ehuén ciia Vi3t Nam hign nay. Khi asen di vao co thé s& duoe chuyén héa thanh céc monomethy! ask|

(dl\gh::) \'Idﬂ dlmzttlzl as:n’;'?:wéhs)vé Céac hap chét asen nay cudi cﬂr:sg durgre bai 18t ¢l yéu qua nude tidu, VI vay, vl
n ting sé trong ieu cla cac ba me sin, tai noi ma ngudn nudrc ngaim bi nhi 15 ang |

3 63 38 S Pty g ta guAN NUrG'c ngam bj nhidm asen trong my it khoang &

Biing 2: Néng 45 asen trong nuée sinh hoat va nuéc tibu ciia céc ba e mang thai

Miu Nbng 49 asen trang rrée sinh hoat {ugiL) Néng d6 asen trong nurée tidy (pgil)

HT03 276.8 169.71

HTo9 2252 Tt1a71

HT22 1207 11412 !

? it du gen. 2 40t bién 80t tim thdy rong d 1 ot e udt hign & 2 trong 18ng 56 3 m3u nghign ik taf oxon
a0t bién thay thé mét nuclsotice thir 1124 tran genome tir G thanh A (g.1124G>A} & Vi tri codon 76 chuyén d3i anl
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acid tir alanine thanh threoning (A76T) (Hinh 2 (b va& 3 Ilid). Hai méu ndy c6 néng dé asen trong muere sinh heat cao
rén 200 pg/L va cac gap doi so véi m3u khong c6 ddt bién. O mu HTO xuét hign mGt 8t bién khac & exon 2, 14 dot
bién thay thé nucleotide thir 984 rén genome tir C thanh A {9.984C>A) & vi ri codon 67 chuyén ddi amino add tr
protine thanh threonine (P67T) {Hinh 3 I¥b). C4 hai dot bién nay déu hoan toan m&i chura timg durge cong bb. Ngoai ra
sy sai khac nuclectideA thanh G & vi tri nucleotide thir 1635, thube intron 3ciing diroc tim théy & ca ba mau HTO3,
HT09 va HT22. Tir 1@ thdng di ligu dbSNP trén ngdin hang gen., su saj khic nay duoc xac dinh 1a thudc SNP rsd074cia
gen CXCL1. Diém da hinh nay 43 dugc chimg minh 13 dnh huwdmg dén bidu hign clia gen CXCL1 trong nghidn ciru v
da hinh rsft_074 ya 4nh hirong clia SNP nay §én bénh xo gan trén céc bénh nhan HCV type 1 (Nischalke, ef al. 2012).
Trong nghién ciru ndy, da hinh tai vi i SNP rs4074 ddu xudt hién thé dot bién & 63 3 méu nghien ciu. Vi vay da hinh
nay rat c6 kha nding la chi thi xac dinb phoi nhidm asen.
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Hinh 2. K&t qua phan tich 60t bién & miu bnh HT 03. I Vi trl edc 63t bién & m3u bénh HT 03 trén gene GXCL1. Iif K& qua phan
tich binh tir tr8n may tin, Ia: Trinh tw 3t bién exon 3, IIb: Trinh ty da hinh & intron 3.
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Hinh 3. Két qué phan tich d@t bién & miu bgnh HT 09 I/ Vi tri cac L bién & mu bénh HT 08 trn gens CXCL1 11/ K&t qua phan
tich trinh 1y -8n méy tinh, lla: Trinh ty 881 bidn exon 2, lib: Trinh ti d&t bién exon 3, e Trinh tw da hinh & ntron 3,
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Hinh 4, K&t qua phan tich d8t bién & miu bénh HT 22, I/ Vi tri c4c d6t bién & mAu banh HT 22 trén gene CXCL1. I/ K&t qua phan
tich trinh tw da Mnh & intron 3.

M6t cau hoi duege dat ra la céc dét bién nay co thyre sif lién quan Gén phoi nhigm asen hay do phei nhiém cic kim loai
néang khac hodc do mot tdc nhan khac gay nén? Voi mgt sd lwomg mau eé han chua thé co ké1 1uan gi vé vn dé nay, vl
vay nghién clru trén mdt c& mAu Ion va cac thi nghiém vé bidu hién gen duoc 4t ra cho cdc nghien clu tiép sau. Mac
dii chtea xéc djnh chinh xéc co ché anh hudng cia né [én cor ché chuydn héa As, nhung sy thay dér nucleotide nay
iing cé anh hudng nao @6 8én co thé. Phoi nhigm asen hoat héa qua trinh phién ma thdng qua phan {rng stress & cac
lodi déng vat va ca con ngudi{Liu, et al. 2001), (Wu, et al. 2003). Cac phan tich mang luén sinh hoc da chi ra rang qua
trinh phién ma duwdi sir nh hu'élng ciia asen cb thé [am thay dbi mot & cac qua trinh sinh hoc bao gBm chét theo
churang trinh (apoptosis), tin hiéu 1€ bao, phan (ng viem, dép Ung stress, va sau ¢liing 13 anh hudng dén sirc khde con
nguii (Fry, et al. 2007). Mat khac, CXCL1 kich thich sy hoat hoa cia cac yéu 16 phign ma, NF-xB, AP-1 théng qua qua
trinh vén chuyén géc phosphate Ras-MEKK1-4/6-p38 MAP & t& bao bi#u b) tao hic (6 (Wang, ef al. 2003). CXCL1 khi
gan véi thy thd CXCR2 sé tang cuéng phién ma, tir 46 1am ting khd nang mién dich clia co thé. Theo Fry va céng sy
{2007}, CXCL1 ndm trong mét b gbm 11 gen c6 tiém nang [a biomarker trong x&c dinh phoi nhiém asen truéc sinh.
Nhom nghién ciru da phan tich mdi lién quan gia phoi nhiém asen va bidu hién cia 11 gen nay, két qua cho thiy d6
chinh xae frong tién doan vé phoi nhiém asen tnréc sinh 1én dén 83%. Hi vong réng cau hdi trén s& dugc ching i gidi
dap & céc nghién clu sau hon.

KET LUAN
Chang téi d3 phat hign dugc 2 didm @6t bién lam thay ddi axit amin trong do diém dot bién g.1124G>A duoc tim théy

{rén 2 mAu bénh co nbng d¢ asen trong nirte sinh hoat kha cac Ngoai ra, allele dot bién tai diém da hinh rs4074 cing
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duoe tim thiy & ca ba m3u nghign cir. Céc két qua ndy 14 tién dé cho cc nghién clru tiép theo & ré so sinh bj i
nhiém asen tnrorc sinh. o o
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m on: i an » he i 1 troy i
e bidn A6y vé nhiém sic thé v gen & tré 5o sinh bj phoi whiém asen trudc sink” ma s6. KC 10
TAI UEL THAM KHAO )
N'W’ES t o (201). ted oxdative stress, inflammalion, and immune disruption in human placenta and cord bloog
. ol o . Arsenc-assoce! 3
Environ Hoaith Perspact 11%(2):256.64. ‘ ]
Farreccio €, et al. {2000). Lung cancer and arsenic concentrations in drinking water in Chile. Epidemiotogy 11(6) 673-9
Fry R C, of af {2007). Activation of inflammaton/NF-kappaB signaling in mfants bom to arsenic-exposed mothers. PLoS Gn?
311).e207, »
Hemandaz-Castro B, et a/. {2009) Effect of arseme on regutatory T cells. J Ciin Immunc! 28(4).461-9
Hapenhayn-Rich C, M L Biggs, and A H Smith (1998). Lung and kidney cancer mostalily associated with arsenic in drinking water i
Cordoba, Ngenhna Int J Epidemiol 27(4):561-9
Hopenhayn-Rech C, ef al. (2000). Chronic arsenic exposure and risk of infant motallty in two areas of Chile. Environ Health Parsps
08(7}667-73. . .
LiuJ, ot 3l (2001) Stress-related gene expression in mice Ireated with norganic arsenicals. Toxicol Sei 61(2):314-20.
1 ta TLR2 lgands an

ith CXCL
Nischalke HD, et al (2012). The CXCL1 rsd074 A aliele is S wit
pradisposes to clrrhoms( in HCV genotype 1-infected Caucasian patients. ./ Hepatol 56(4).758-64.

Vahter M, et ai (2000). Longrtudinal study of mathyimercury and inarganic mercury 1n biood and unine of pregnant and factating women,
as well as 10 umbilical cord blood. Environ Res 84(2):186-94.

Wang D, J Sai, and A Richmond {2003) Cell surface heparan sulfate participates in CXCL1-induced signaling, Brochemistry 42(43 1071,
7.

lating lymph from ic-exp human subjects

Wu M M, of af. {2003). Gene ion of w
Environ Health Perspect 114(11):1429-38.

Yin L H, % Pack. and T C Lee (2002]. Changes in gene expression profifes of human fioroblasts n respanse 1o sodium arsenis
treatment. Cannogenasts 23(5):867-76.

MUTATIONS OF CXCL1 GENE IN PRENATAL ARSENIC EXPOSURE INFANTS
Tran Phueng Thao', Ta Thi Binh? Nguyen Huy Hoang'
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SUMMARY %

Chemokine (C-X-C motf) higand | {CXCL1) 15 a small cytokine belongmg to CXC ch ine family that was ly
GROI oncogene, GROq, KC, Neutrophil-achvating protein 3 (NAP-3), The gene for CXCL1 locates on human cliromosoms 4
affects to central nervous cells and intramembrane, associates with blood vessel formation and 1s excreated by malignant cells s

produces. malignant tumours CXCL] partioipaies in transcription, leads 10 influence on 1mmune systems. In addition, arsen”

mutation G in SNP 134074 is detected in all three samples. These results might be provement of effection of arsenic exposure a
CXCLI gene expression.

Keywords: arsenic exposure, CXCLI, mutation, immunity, single nucleotide polymorphism
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