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TOM T A T 

.Thieu hyt enzyme G6PD la nguyen nhan gay ra hang lo?t roi l o ^ trong chuyen hoa va dan tdi tinh Ir̂ irig 
oxy hoa globin va protein cau tnic ciia hong cau, gay v5 hong cau. Benh thieu hut G6PD dan den nhimg biSn 
chiing nguy hiem 6 tre so sinh nhu vang da nhan nao (gay ton thucmg than kinh), d phu nit mang thai de dpa 
siy thai va tir vong. Vifc phit hifr cac dang dpt bien diem, dpt bien mat do^n hoac mSt 2 nucleotid (rSt it gap) 
tren cac cd the thieu hut G6PD co the sii dung cac phircmg phap nhu MPTP (mutiplex PCR using tandem 
primer), realtime PCR, giai trinh tu gen... Dodo phirong phap doc trinh tu ket hpp voi PCR-MPTP van dugc 
diing nhieu nhat vi phuang phap nay co the phat hien ra dugc dot bien dong hpp tii hay di hgp tii. Trong bin 
bdo nay bang phuong phap PCR- MPTP, ket hgp voi dgc trinh tu gen exon 2 va exon 9, chiing toi da phan tich 
gen dugc 6 mau thieu hut enzyme G6PD hong cau nguoi (duong tinh 3+) trong tong so 225 doi tupng nguoi 
dan tgc Ha Nhi va Dao. Ket qua cho thdy da phat hien dugc 01 mau nguoi dan tpc Ha Nhi bi dot biln 6 exon 2, 
trong do tai vi tri nucleotide A ^ G thugc doan trinh tu GAG AAA CTC bi bien doi thanh GAG AGA CTC, 

dSn den bien doi acid amin t^i 
6 exon 9, t?i vj tri nucleotide 
dan d ^ bien doi acid amin tai 

vi tri His—»Arg (dot bien dang gaohe). Va 02 mau nguiri dan loc Dao bi dot bien 
G-'A thupc doan trinh tu CAA GGT GTT bi biSn d6i thanh CAA GAT GTT, 
vitri291 hi Val->Met(d6tbiSn dang viangchan). 

Tir khoa: Exon 2. exon 9. thieu hut enzyme G6PD. PCR- MPTP 

M6DAU 

G6PD la enzyme chinh ma dau cho con ditimg 
oxy hoa true tiep glucose 6 hong cau. Thieu hut 
enzyme G6PD dan den hang loat qua trinh chuyen hoa 
lien quan bi rfii loan, cac tac nhan oxy hoa tac dpng 
true tiep den hong cau gay ra hien tugng v5 hong cau 
hay tieu huyet, tan mau (Nguyen Hiru Chan et al. 
1992). Benh thiSu hut enzyme G6PD la benh di truygn 
lien quan den nhilm sac the gidi tinh, la benh thirong 
gap nhit trong cac benh sai lech di truyen ciia t6 bao 
h6ng cku ngucri. Hi6n nay co khoang hem 400 dang 
dot biSn tren th6 gioi da duoc cong bo (Beutler 1994). 

Gen G6PD co 13 exon va 12 intron, dai khoang 
100 kb, nam trfin nhiem s5c th6 X. Gen ciu true ciia 
G6PD dai 20114 bp. ttong do chi co 1548 bp duyc ma 
hoa. Intron giu'a exon 2 va exon 3 dai toi 9857 bp 
(Beutler 1994). (Hsia e/a/., 1993) khi nghien cmi tren 
4948 nguoi Trung Qu6c, Lao, Philipin o Hawaii da 
tim ra 11 dang dot biSn hen DNA ctia nguoi thieu hut 
G6PD h6ng ciu trong do c6 hai dang dot bien gaohe 
95 A->G (exon 2), 1003 catham G ^ A (exon 9) 

(Hsia et al., 1993). Liu va cpng sy (2000) da cong bo 
nghien cihi so sanh cac dang dOt bien giite hai nhom 
nguoi Dao va Han 6 Guangxi Trung Quoc. Ket qua 
cho thay a nhom nguoi Dao, cac dot bien thuong gap 
la 41,2% canton (1376 G->T), 26,5% catham 1388 G 
^ A , 14,7% gaohe 95A—»• G, ngoai ra con phat hien ra 
dot bien moi 6 vj tri nucleotid 1311 C—> T. Trong khi 
do a nguai Han ti le cac dang dot bien tuong iing la 
16,2%, 40,6% va 5,4%. 

Nuchprayoon et al, (2002) khi nghiln ciiu tren 
522 nguoi dan toe a Bangkok, Thai Lan cho rang cac 
dang dot bien dien hinh la 54% viangchan, 10% 
canton, 8% mahidol, 5% kaiping, 2,6% union, 2,6Vo 
chinese-5 (Nuchprayoon et al, 2002) Tren nguai 
campuchia, (Yoshida et al, 2005) cho thiy c6 toi 
97,9% so thieu hut G6PD thupc dang viangchan 871 
G—> A va 2,1 % union 1360 C—> T. Tren nguoi 
Malaixia, Wang va cpng str (2008) phat hien duac 
27 dang dot bien: mpt so dang dot biSn ph6 biin hay 
gap a nguoi Campuchia, Myanmar la viangchan 
(871G^-A, 1311C^-T, IVSll nt93TC) va G6PD 
mahidol ( 4 8 7 G ^ A ) (Wang el al. 2008). 
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D6 Thi Tuyen el al 

Trong mpt s6 nghien ciiu truoc day, chiing toi da 
tiin hanh nghien ciiu phao tich trinh tu mpt s6 dang 
dot biin thiiu hut gen G6PD a nguai dan toe Gia rai 
(D6 Thi Tuyen et al, 2010), nguoi d5n tpc Kinh va 
Muong (D6 Thi Tuyen et al. 2009); dan tpc Nung, 
Thai, Rue (Le Thi Thuy Duong et al. 2008). Trong 
nghien cuu nay chiing toi tien hanh phan tich cac 
dang dot biin tren nguai dan tpc Ha Nhi va dan toe 
Dao di cung cip them nhirng thong tin khoa hpc ve 
cac d?ing dot biin cua dan toe ngucri Viet Nam. 

VAT LIEU VA PHUONG PHAP 

D6) tirong nghien cuu 
D6i tugng nghien cuu la nguoi binh thuong, 

khoe manh khong co di t^t bam sinh, khong co benh 
man tinh, trang thai thin kinh on dmh, tam sinh ly 
binh thucmg. Tieu chuin loai trit: loai trir cac dii 
tupng bi thiiu mau cip va man tinh. Doi tugng 
nghien ciru gOm 225 nguoi trong do thupc cac dan 
tpc Dao, Ha nhi sinh s6ng a cac tinh mien nui phia 
bic Viet Nam. Dp tu6i cua doi tucmg nghien cihi tir 
17^59 tuii. D6i tuong phai co thoi gian djnh cu tai 
noi nghien ciiu tir 10 nam tro len. 

Cac dii tupng t\r nguyen tham gia nghien ciiu 
Cac doi tuang thiiu hut G6PD se dupc thong bao 
tryc tiip va dugc nhan tai lieu tu van vS phong v^ 
diiu tri benh. D6ng thai hp dugc tu van ve theo doi, 
cham soc tre so sinh, phu nir co thai, nhftng chii y 
khi kit hon, khi sinh san, khi truyen mau o cac doi 
tuang bi thieu hut G6PD. 

Thiit ke nghien ciru 

Lay mau cac dii tuong nghien cini dl sang loc, 
xac dinh thiiu hut G6PD bang_ phuong phap 
formazan. Liy cac miu mau co ket qua formazan 

duong tinh, xac dinh hoat dp G6Pp, di ddnh gia 
miic dp thiiu hut G6PD. Liy cac miu mau co hoat 
dp G6PD thap di tiin hanh tach chiit DNA, phat 
hien dot biin gen G6PD theo 2 phuang phap: PCR-
MPTP va dpc trinh tu. 
Chuin bi mau thir 

Mau liy tir tiiih mach hoac tit diu ngon tay, vao 
bu6i sang, khi dii tugng chua an sang; nho 3 gipt 
mau vao giiy S&S#903, dk kho va bao quan 6 nhi?t 
dp 4°C, trong thoi gian 7 ngay. Sau khi sang loc xac 
dinh cac dii tugng bj thiiu hut G6PD (duong tinh 
3+) bing phuang phap formazan (Kaoru el al, 
1997), cac miu dugc tiin hanh tach chiit DNA tir 
miu mau giiy (Sambrook and Russell 2000). 

Hoa chit 

Cac hoa chit dupc diing trong thi nghigm nhu 
sucrose, tris base; MgCl2, tntonX-lOO, proteinazse K 
dugc mua tit Sigma (My); kit tinh sach san phim 
PCR (Qiagen, My), enzyme Taq polymerase, dNTP 
dupc mua til Fermentas. 

Phan irng PCR 

Tiin hanh PCR tren cac miu DNA de cSu cac 
exon. Cac san phim thu dugc sau PCR lan thii nhat 
dugc dimg lam khuon de tien hanh phan iing MPTP 
cho cac exon, xac dinh nhanh cac dang dot bien. 

H6n hgp phan irng PCR (tong the tich la 25 nl) 
bao g6m: 2,5 pi dem PCR; 1,5 pi 25 mM MgC^; 2 
pi 2,5 mM dNTP; 1 pi DNA khuon; 16,75 pi nuoc 
cat; I (il moi moi loai; 0,5 )il Taq polymerase 1 U. 
Phan ung PCR dugc thyc hien theo chuang trinh: 
95°C/10'; 35x (95''C/30"; 58''C/30"; ITCIT); 
72°C/10'. M6i exon can khuech dai co cac c^p moi 
tuong iing dac hieu (Bang 1). 

Bang 1. Trinh t y m6i cua exon 2 va exon 9 tren gen G6PD, 

Trat \u chuoi nucleotide So cap base (bp) 

E9FN 

E9RN 

5'-agctctclcagggtgtgga 

Phan ihig PCR-MPTP 

MPTP dya tren cac phan iing PCR, mot viing 
dich tren gen G6PD dugc nhan len, sau do san pham 
duac sii dung nhu mpt khuon. Phan iing PCR dugc 
tiin hanh voi nhiiu primer theo chieu dgc xuoi lien 
tiip tren khuon trong viing quan sat va mot primer 
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dpc ngugc thong thuang. Su vang m§t mpt san pham 
trong nhiing san pham dugc nhan len se xac dinh 
dugc vi tri cua su dot bien trong mpt viing ngay sat 
vj tn' ghi nhan cua primer. Ket qua nay da dugc 
khang dinh lai bang phan tich sequence. 

Cac san phim PCR thu dugc sau PCR lin thii 
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nhat dugc diing lam khuon de tien hanh phan img 
PCR-MPTP cho cac exon. H6n hgp phan iing PCR 
(ting thi tich la 10 pi) bao gim: 1 pi dem PCR; 1 pi 
25 mM MgCL; 1,6 pi 2,5 mM dNTP; I pi DNA 
khuon; 4,4 pl nuoc cat; 0,5 |il mii mix; 0,25 pi Taq 
polymerase I U. Phan iing PCR dugc thuc hien theo 
chuang trinh: 95°C/10'; 30 x (95°C/30"; 52°C/30", 
72''C/30"); 72°C/10'. 

Phan ling PCR- MPTP dugc chay song song 
tien hanh vai 2 phan ung, m6i phan iing co cac 

Bang 2. Trinh ty mtti ciia exon 2, 9 tren gen G6PD diing cho phan i>ng PCR-MPTP, 

cap moi rieng. Trinh ty moi dac hieu cho cac exon 
trong phan iing tim diem dot bien PCR-MPTP 
(Bang 2) 

Xac dinh trinh tir DNA 

San phim PCR dupc tinh sach va dupc dgc trinh 
tu tren may ABI PRISM 3100 Avant Gentic 
Analyzer. Phan mem DNAstar va BLAST dugc sii 
dung de tim va so sdnh trinh tir nucleotide trong 
GenBank. 

Trinh tu> nucleotide cOa n 
2C 
2-95 
2-95M 
2-R 

9C 
9-871 
9-871M 
9-1003 
9-1003M 
9-R 

S'-catcggtgagtatct 
5'-cagtcggatacacac 
5'- cagtcggatacacG 
5'-ctccalgcctcagc 

5'- gagagggcgagg 
5'- tctcaggtcaagg 
5'- ctctcaggtcaagAt 
5'-gtccaccaccgc 
5'- ggtccaccaccAc 
S'-gttctgccttgctg 

KET QUA VA THAO LUAN 

PhSn tich d$t bien if exon 2 

Sau khi xac djnh dugc 6 mau benh nhan bi thiiu 
hut G6PD duong tinh 3+ trong tong so 225 mau ngucri 
dan tpc Ha hhi va ngugi dan tgc Dao (Do Thi Tuyen 
2009- 2010), chiing toi tiin hanh tach chiit DNA ting 
so va PCR tim dgt bien a exon 2 va exon 9. 

Ket qua a hinh IB cho thay miu so 3 xuat hien 
d6l bifin 6 exon 2, san pham PCR- MPTP vang san 
pham 98 bp dot bien dang gaohe, Ben canh viec 
dung kl thuat PCR-MPTP xac dinh dot bien, chiing 
toi cung song song kiem chiing lai ket qua bang 

phuang phap giai trinh ty gen. Ket qua hinh 2A cho 
thay trinh ty cua doan gen trgn exon 2 cua nguoi 
khong bi thieu hut G6PD, khong c6 dgt biin (su
dung lam mau doi chimg) khi so sanh vai trinh tu 
gen chuan cua exon 2 tr6n ngan hang gen co mS s6 
X.55448, nhu vay. Rieng mau so 3 dugc xAc dinh la 
CO dot biin gaohe theo ky thuat PCR-MPTP, tai vi tri 
nucleotid tren doan gen binh thuang c6 doan trinh 
ty: GAG AAA CTC (Hinh 2A) tuong ung tren mau 
gen c6 dot bien, trinh ty bi thay doi I nucleotid tir 
A-G do la GAG AGA CTC (Hinh 2B). Dot biin 
dugc xac dinh la dot bien dang gaohe thupc exon 2, 
vi tri nucleotid so 95 bi bien d6i tir A->G, din din 
bien doi acid amin tai vj tri 32 tit His->Arg. 

Hinh 1 Di$n di 36 cua (A) san phim PCR c§u exon 2 ciia 6 b#nh nhan thiiu hyt G6PD ((1-6) san pham PCR cSu exon 2. 
M: marker), (B) san pham PCR- MPTP vci'i moi dgt biin cua exon 2 ((1-6) san phim PCR- MPTP su dung moi d t̂ bien; M: 
marker), (0) san pham PCR- MPTP su dyng cac cap moi khong fl^t biin cua cac miu b^nh nhan thidu hyt G6PD ((1-6) san 
phim PCR- MPTP SLP dung moi khflng dgt biin; M: marker) 
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