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TOM TAT 

Cac chi thi tten vung khong ttao doi cheo cua nhiem sac the Y a nguoi dupc iing dung ttong rat nhieu lmh 
vuc khac nhau, bao gom: nghien ciiu ve sinh hpc tien hoa, khoa hpc hinh sir, di truyen y hpc va tai lap cay phat 
sinh pha he a nguai. Nhom dan bpi C xuat hien ngay sau khi loai ngudi di cu ra ngoai chau Phi khoang 50 
nghin nam trudc. Nhom dan bpi nay co the theo con dudng tir Nam ban dao A Rap qua Pakistan va An Dp den 
Sri Lanka, Dong Nam A va Austtalia. Can nhom (paragroup) C* duac tim thay a An Dp, Sri Lanka, mpt so noi 
d Dong Nam A. Nhanh Cl xuat hien chii yeu a nguai Nhat Ban, ttong khi do, nhanh C2 co tan so phan bo cao 
d New Guinea, Melanesia. Nhanh C3 co the co nguon goc d Dong Nam A hoac Trang A, tit do phan bo len 
Bac A va di cu sang chau My. De tim hieu ve su phan bo da hinh cac nhom don boi d ngudi Viet Nam, chung 
toi da tien hanh phan tich su da hinh cac chi thi SNP C-M216, C-M217 va C-M38 thupc cac nhom dan bpi C, 
C3 va C2 tuong iing d ngudi Viet Nam. Trong tong so (n = 280) mau nghien ciiu thupc dan tpe Kinh (Viet), 
song tai mien Bac Viet Nam, da phat hien thay chi thi C-M38 (T->G) co 8 mau xuat hien da hinh, voi tan so 
phan bo cua moi chi thi la 2,85%. Tuong tu nhu vay, chi thi C-M216 (C->T) ciing co 8 mau xuat hien da hinh, 
voi tan so phan bo la 2,85%. Trong khi do, chi thi C-M217 (A^C) c6 30 mau ttong tong so cac mau nghien 
cilu CO da hinh, vdi tan so phan bo la 10,7%. Ket qua phan tich cho thay, nhom dan bpi C3 cua nhiem sac the 
Y CO tan so phan bo tuang doi cao, ttong khi do, nhom dan bpi C va C2 co tan so phan bo trung binh thap d 
ngudi Viet Nam. 

Tir khoa: Da hinh nucleotide dan (SNP), ngudi Viet Nam, nhiem sdc the Y, nhom dan boi (haplogroup) C 

DAT VAN DE 

Cac nghien ciiu ve di truyen quan the va tien hoa 
nguoi da tang rat nhanh chong ttong khoang 10 nam 
frd lai day. Vdd nhiing dac diem nhu: di truyen theo 
phu he (ddng bo) va khong xay ra hien tupng ttao 
doi cheo tten phan lorn chieu dai ciia nhiem sac the 
(ngoai tni 2 vimg trao doi cheo vdd nhiem sac the X 
a phia 2 dau cua nhiem sac the - PARI va PAR2), 
nhiem sac the Y la cong cu hiiu hieu de nghien ciiu 
ve di truyen quan the theo phu he, tuang tu nhu 
mtDNA frong nghien cuu di truyen quan the theo 
mau he (dong me). Su da hinh ciia nhiem sac the Y 
khong chi co y nghia khoa hpc trong phan tich da 
dang di truyen quan the, nghien ciiu nguon goc tien 
hoa loai ngudd, ma no con co y nghia doi vdd viec 
dieu fra tpi pham, giam dinh hinh su va phap y. 
Nghien cuu su da hinh cua nhiem sac the Y d nguai 
con cho phep chiing ta tim hieu ve cac benh lien 
quan den nhiem sac the Y nhu chiing thieu hoac 
khong CO kha nang sinb tinh trimg, ung thu va mpt so 
benh thong thuang khac... ;, 

Nhom dan bpi C xuat hien dau tien a chau A va 

Tay Nam Thai Binh Duong, each day khoang 50 
nghin nam. Nhom dan bpi C dupc xac dinh bang 5 chi 
thi SNP: RPS4Y711, M216, P184, P255 va P260. 
Nhom don bpi C dupc phan chia thanh 19 nhanh vdd 
29 chi thi SNP. Cho den nay, nhom dom bpi C vin 
khong xac dinh dupc a tieu vimg Sahara ciia chau Phi, 
nen co gia thiet rang, nhom dan bpi nay co nguon goc 
tir chau A. Can nhom (paragroup) C* va nhiing nhanh 
nhd ciia chimg dupc tim thay pho bien a ngudd chau A, 
Ausfralia va chau Dai Duang (Capelh et al, 2001; 
Hammer et al, 2001; Karafet et al, 2001; Ke et al, 
2001; Kivisild et al, 2003; Schemfeldt et al, 2006; 
Underbill et al, 2001a). Hien nay, mpt nhanh nho cila 
nhom dan bpi C la C3b hoac C-P39 dupc tim thiy rit 
hilm a ngudd My ban dia (Zegura et al, 2004), frong 
khi d6 nhanh C4 hay C-M347 chi quan sat thiy a 
Ausfraha (Hudjashov et al, 2007). 

Cac nghien ciiu ve dac diem phan tir cua nhilm 
sic the Y fren dl i ttipng nguai Viet Nam chil ylu do 
cac tac gia nuac ngoai thuc hien. Tu nam 2001, 
ttong mpt nghien ciiu ve lich sit ciia nguai Dong A 
theo phu he, nguoi ta da tiln hanh phan tich tin s l 
phan bo ciia cac nhom dom bpi fren nhiem sic thl Y 
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ciia 25 nhom dan tdc phan bo a Dong A, ttong do c6 
sit dung mau la ngudd Viet Nam song d khu vuc 
Nam Trung Bp vdd so lupng mau la 70 ca the 
(Karafet et al, 2001). Tiep theo do, ciing da co mpt 
sl tac gia khac, frong cac nghien ciiu cua minh co sir 
dung mau ngbien ciiu la ngudd Viet Nam (Li et al, 
2008; Scheinfeldt et al, 2006). Tuy nhien, cac cong 
tnnh nay deu dupc thuc hien d nuac ngoai, vdd so 
mau ca the nhd. 

Trong bai bao nay, chimg toi tien hanh xac dinh 
da hinh nucleotide dan (SNP) ciia 3 chi tbi la dai 
dien cho nhdm dan bpi C (M216) va hai nhanh ciia 
nhom dan bpi nay C2 CM38) va C3 (M217) fren cac 
mau ca the nam ciia ngudd Viet Nam. Nhdm dom bpi 
nay xuat hien sdrm nhat d ngudd chau A. 

NGUYEN LIEU VA PHUONG PHAP 

Nguyen lieu va hoa chat 

Hai fram tam muoi mau mau ngoai vi cua cac ca 
the nam khoe manh, cd dp tuoi tir 18 den 50, thupc 
dan tpe Kinh (Viet) dupc thu thap a khu vuc mien 
Bac Viet Nam va bao quan fren giay FTA d nhiet do 
4°C. 

Bp kit xac dinh trinh tu nucleotide (Bigdye 3.1 
terminator) va kit thuc bien phan img keo dai mpt 
nucleotide (Single Base Extension - SBE) (SNaPshot) 
dat mua cua hang AppUed Biosystems, My. 

Cac primer cho PCR (Bang 1) va SBE primer 
(Bang 3) dupc thiet ke dua fren co sd cong bo trudc 
day (Sanchez et al, 2003), dat ting hpp tai hang IDT 
(Canada). Cac SBE primer dupc tinh sach qua he 
thong sac ky long cao ap (HPLC). 

Cac hda chat dimg cho PCR thong thudmg 
(dNTP, Taq DNA polymerase, MgCl2...) ciia hang 
Fermentas. 

Phu-ffng phap nghien cuu 

DNA tong so dupc tach chiet theo phuong phap 
Chelex tir mau mau ngoai vi dupc luu giii fren giiy 
FTA (Walsh era/., 1991). 

PCR dupc tien hanh vdd ting thl tich 25 pi vdi 
10 ng DNA ting sl, IX PCR buffer, 8 mM MgClz, 
700 mM mli dNTP, 5 mM primer va 1 U of 
AmpliTaq Gold® DNA polymerase (Applied 
Biosystems), vdd chu trinh nhiet : biln tmh 94°C 
frong 5 phut, 35 chu ky (95°C - 30 giay, 60°C - 30 
giay va 65°C - 30 giay) va 7 pbiit d 65°C. Phan iing 
12 

dupc thijc bien fren may GenAmp PCR system 9700. 
San pham PCR sau do dupc tinh sach bang kit tinh 
sach san phim PCR MinElute (Qiagen). 

Phan ling SBE dupc tiln banh ttong tong the 
tich la 8 pi, vdd 0,5 pi san phim PCR da tinh sach, 
1,5 pi bin hop pban iing SNaPshot 0,5 pi hSn hpp 
SBE primer (1 mM moi primer), vdd chu trinh nhiet: 
30 chu ky (96°C - 10 giay, 50°C - 5 giay, 60°C - 30 
giay). San pham SBE dupc tinh sach bang each bd 
sung 1 U enzyme Shirmp Alkaline phosphatase -
(SAP) (Fermentas), ii d 37°C frong 45 phiit, sau do 
SAP bi bat boat bang each ii d nhiet dp 75°C ttong 
15 phiit. 

Liy 2 pi san pbam SBE da dupc tinh sach bang 
SAP dupc fron vdd 8 pi Hi-Di formamide, dua len 
phan tich bang may giai trinh tu tu dpng ABI 3100 
sir dung capillary 36 cm va POP-4 polymer, vdd thdi 
gian tbu mau la 22 giay a 2000 V. Ket qua dupc 
pban ticb bang phan mem GeneMapper 4.0 (Applied 
Biosystems). 

Cac san pham PCR tuomg iimg vdd cac SNP dupc 
tinh sach bang cpt MinElute PCR (Qiagen) theo quy 
trinh cua hang san xuat. San pham PCR sau khi tinh 
sach dupc tien hanh xac dinh trinh ty de kiem tta 
tinb chinh xac cua marker da dupc nhan len bang bp 
kit xac dinh trinh ty BigDye 3.1 theo hudmg dan cua 
nha san xuat. 

KET QUA VA THAO LUAN 

Lua chon cac marker SNP 

Nhdm dom bpi C xuat hien khoang 50 nghin nam 
truac, ngay sau khi loai ngudd di cu ra ngoai chau 
Phi. Can nhdm (paragroup) C* dupc tim thiy d An 
Dp, Sri Lanka, mpt sl nod d Dong Nam A. Nhanh 
Cl xuit bien chu yeu d ngudd Nhat Ban (Hammer et 
al, 2006), ttong khi dd nhanh C2 cd tin sl pban bl 
cao d New Guinea, Melanesia, Polynesia (Bortolini 
et al, 2003; Cinnioglu et al, 2004; Kayser et al, 
2001). Nhanh C3 c6 the cd nguon gdc d Dong Nam 
A hoac Trung A, tu do phan bo len Bic A va di cu 
sang chau My (Deng et al, 2004; Karafet et al, 
2001; Underbill, Kivisild, 2007). 

Nhdm dom bpi C dupc xac dinh bing 5 chi thi 
(RPS4Y711, M216, PI84, P255 va P260), nhanh C2 
dupc xac dinh bing chi tiii M38 va C3 dupc xac dinh 
bing cac chi thi M217, P44 va PK2 (Karafet et al, 
2008). D I tun bilu vl su phan bl cua nhdm dan bpi 
nay d ngudd Viet Nam, chiing toi tiln hanh xac dinih 
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da binh cac marker SNP: M216, dai dien cho nhdm 
dom bpi C; M38, xac dinh nhanh C2 va M217, tham 
gia xac dinh nen nhanh C3. M38 cd da hinh T^G d vi 
ttd 20201546, M216 cd da hinh C-^T d vi ttd 
13946958 va M217 cd da hmh A^C d yi fri 
13946727 fren trinh ttr cua nhilm sic the Y. De xac 
dinh cac diem da hmh nay, chiing tdi da thiet ke dupc 
3 cap primer dl nhan cac doan cd mang cac SNP tten 
CO sa trinh ty nhilm sic thl Y da dupc cong bo tten 
ngan hang Genbank, cd kich thudc M38 (177 bp), 
M216 (160 bp) va M217 (145 bp) (Bang 1). 

Nhan va xac dinh trinh tu cac doan mang cac 
SNP 

Vdi muc dich xac dinh cac da hinh nucleotide 

dan chiing tdi da tiln hanh nhan cac doan chiia cac 
SNP cin phan tich. Theo tinh toan ly thuylt, doan 
chiia SNP M38 cd kich thudc la 177 bp, SNP M216 
cd kich thudc la 160 bp SNP M217 cd kich thuac la 
145 bp. Kit qua tten hinh 1 cho thay, da nhan dupc 
cac doan trinh tu DNA mang cac SNP vdi kich thudc 
tuomg ling vai tinh toan ly thuyet. 

De khang dinh cac doan trinh ty DNA nhan 
dupc cd diing la cac doan mang da binh SNP hay 
khong, chung toi da tien hanh xac dinh trinh ty cac 
san pham PCR mang cac SNP da nhan dupc d' 3 
mau nghien cim. Ket qua phan tich cho thay, trinh 
ty ciia cac doan da nhan dupc la dung vdi cac doan 
mang da hinh SNP (ket qua khdng dua ra d day). 

Bang 1. Cac chi thj SNP, trinh tu primer va kinh thuac san pham PCR can nhan. 

SNP Ba VI tri tren PCR primer (5' 
hinh NST Y "Z -. 

Forward 

3') 

Reverse 

Kich 
"thu'O'C 
(bp) 

IVI38 T>G 20201546 AGATCTGTTGGCTACTGTTACCCTA 

IV1216 C>T 13946958 CCAATGGAAATTTTATACCCACA 

IVI217 A>C 13946727 TCTGTTTCGAGATCATTCTAATTACTG 

GAGCTGGCACATCTGTCATAATA 177 

TGACACTGCTAGTTATGTATACCTGTTG 160 

CTGCTGTGGCTTTCATCAAAATA 145 

Bang 2. Phan tich da hinh cac SNP cua 280 mlu nghien ciiu la nguai Viet Nam, co dp tuoi tiJ' 18 - 50. (-): khong xuat hien 
da hinh a mau nghien CLPU. 
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626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
641 
642 

643 
644 
645 
646 
647 

MSB 
-
-
-
-
-
-
-
-
-

-
-
-
-

-

-
-
-
-
-
-
-

M216 

T 
-
-
-
-
-
-
-
-

-
-
-
-

-

-
-
-
-
-
-
-

IVI217 

G 
-
-
-
-
-
-
-
-

-

-

-

Miu 
667 

668 
669 
670 
671 

672 
673 
674 
675 
676 

677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 

MSB 
-
-
-
-
-
-
-
-
-

-
-
-
-

-

-
-
-
-
-
-

-

M216 

-
-
-
-
-
-
-
-
-

-
-
-
-

-

-
-
-
-
-
-

-

M217 

-
-
-
-
-
-
-
-
-

-
-
-
-

-

-
-
-
-
-
-

-

Miu 
707 
708 
709 
710 
711 

712 
713 
714 
715 

716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 

MSB 
-
-
-
-
-
-
-
-
-

-
-
-
-

-

-
-
-
-
-
-

-

M216 

-
-
-
-
-
-
-
-
-

-
-

T 
-

-

-
-
-
-
-
-

-

M217 

-
-
-
-
-
-
-
-
-

-
-

G 
_ 

-

-
-
-
_ 
_ 
_ 

~ 

13 



Nguyin Dang Tdn et al. 

Mlu 
648 
649 
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651 
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758 
759 
760 
761 
762 
763 
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G 
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Miu 
776 
777 
778 
779 
780 

781 
782 
783 
784 
785 
786 
787 

881 
882 

883 
884 

885 
886 
887 

888 
889 
890 
891 
892 

893 

894 

MSB 
_ 
_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-
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_ 
_ 
_ 
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-
-
-
-
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-
-
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-
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-
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-

-
-
-
-
-
-
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G 

-

-
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-
-
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-
-
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G 
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-
-
-
-
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-
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-
-
-
-
-
-
-
-
-
-
-
-
-
-
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-
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-
-
-
-
-
G 
G 

G 
G 
-
-

G 
-
-
-

G 
-
-
-

G 
-
-
-
-

G 

-
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919 
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921 
922 
923 
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926 
927 

MSB 

-
-
-
-
-
-
-
G 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

M216 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

M217 

-
-
-
-
-
-
G 
G 

-
-
-
G 
-
-
-

G 
-
-
-
-
-
-
-
-

177 

160 

145 

Hinh 1. San pham PCR cua cac doan mang cac SNP IVI38 
(A), M216 (B) va M217 (C) 6" mpt so mlu nghien CLPU. 

Phan tich cac da hinh SNP 

Trong cac nghien ciiu nay, chiing tdi tiln hanh 

xac dinh cac da hinh SNP theo nguyen ly keo dai 
primer (primer extension) bang bp kit SNaPshot cua 
hang Applied Biosystems (ABI). Tren ca so, thiet ke 
mpt primer bat cap sat vi tri SNP theo chieu 5'- 3' 
(Bang 3), sau khi primer bat cap bd sung voi trinh ty 
DNA dich, chimg se dupc keo dai them mpt 
nucleotide nhd DNA polymerase. Vi ttong phan iing 
chi cd ddNTP da dupc danh dau huynh quang bang 
cac mau khac nhau, khong cd mat dNTP, nen DNA 
polymerase chi keo dai dupc mpt nucleotide tucmg 
ling vdi vi tri SNP fren spi khuon. Dya vao kich 
thudc ciia primer va tin hieu huynh quang khac nhau 
ciia cac ddNTP, cd the xac dinh dupc da binh cua 
nucleotide do. 

Ket qua xac dinb cac SNP dupc liet ke o bang 
2. Trong do, chi thi M38 va M216 cd 8 mau xuit 
hien da hinh, M217 cd 30 mlu xuit bien da hinh 
vdi tan so phan bd tuomg iing la 2,85, 2,85 va 
10,7% trong tdng sd 280 mau nghien ciiu. 
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Bang 3. Trinh tip cac SBE primer dung 6e xac djnh cac SNP, 

Marker 

M38 

IVI216 

M217 

Kich thuo'c 

38 

50 

30 

SBE primer (5' - S') 

GTGAAAGTCTGACCAGTACTTATTATGGAAAACCAACT 

GGTGCCACGTCGTGAAAGTCTGACAAGCTAGTTATGTATACCTGTTGAAT 

ACAATTATGTATTTTTCCTTCTGAAGAGTT 

Chieu 

F 

R 

R 

Su phan bo cua nhom dffn boi C-216, C-217 va C-
38 ff nguffi Viet Nam 

Nhdnh C-M38 

M38 xac dinh nhanh C2, phan bd chii yeu d New 
Guinea, Melanesia, Polynesia (Jobling, Tyler-Smith, 
2003; Karafet et al, 2008; Kayser et al, 2003 2006, 
Scheinfeldt, 2006; Underbill et al, 2000; 2001b). 
Trong mpt ngbien ciiu trudc day (Scheinfeldt et al, 
2006) ve da hinh nhiem sac the Y d Melanesia, 
nhdm tac gia nay da khong phat hien dupc da hinh d 
chi thi M38 frong 11 mau ngudi Viet Nam. Ciing 
tuomg ty nhu vay, trong mpt nghien cuu ve mdi quan 
he giiia cac nhdm ngudi thupc hai nhdm ngon ngii 
Austtonesia va Dai, cac tac gia khac ciing khong 
phat hien thay da hinh d chi thi C-M38 ciia 11 mlu 
ngudd dan too Cham ciia Viet Nam (Li et al, 2008). 
Trong nghien citu nay, chiing tdi da tim thay 8 ca the 
xuat hien da hinh cua chi thi nay vdi tan sd phan bd 
la 2,85% d ngudi Viet Nam. 

Nhdm dffn boi C-M216 

Chi thi M216, ciing vdi 4 chi thi khac 
(RPS4Y711, PI84, P255 va P260) xac dinh nhdm 
dom bpi C. Vdi tdng sd ca the la 280 dupc tiln banh 
pban tich, da phat hien dupc 8 ca the cd da hinh a 
marker nay, vdi ty le xuat hien la 2,85%. Tit kit qua 
nay cho thay, C-M216 cd tan sd phan b l tuomg dl i 
thap trong cpng ddng ngudi Viet Nam. Tan s l phan 
bd cua nhdm dom bpi C-M216 d mpt s l dan tpe sing 
tai cac tinb phia Nam ciia Trung QuIc (Quang Ddng 
va Quang Tay) tti 2,9% d ngudi Biao cho din 10%) d 
ngudi Man-Caolan. Trong khi dd, tin s l phan b l cua 
nhdm dom bpi nay d mdt sd dan tdc sing d khu vyc 
Ddng Nam A va mpt s l vimg cua chau Dai Duong 
ttiang ddi cao, tii 7,7% a ngudi Bangka cho din 
45,5% a ngudi Irian. 

Nhdnh C-M217 

Ci cd the cd ngudn gdc d Ddng Nam A hoac 
Trung A (Deng et al, 2004; Karafet et al, 2001; 
Underbill, Kivisild, 2007). Nhdm dan bpi C3 dupc 
xac dinh bang cac marker M217, P44 va PIC2. Trong 
tdng sd 280 mau nghien ciiu, da phat hien duac 30 
16 

mau xuat hien da hinh A->C, vdi tan sd phan bd la 
10,7%, cho thiy C-M217 phan b l kha rpng rai d 
Viet Nam. Ket qua nay ciing phii hop vdi nhirng sd 
lieu ciia cac tac gia khac da cdng bd ve tan sd phan 
bd ciia chiing d khu vyc Ddng A va Ddng Nam A. 
Trong mpt nghien cim ve lich sit khu vyc Ddng A, 
tren ca sd phan tich sy phan bd ciia nhiem sac the Y, 
vdi 70 mau nguai Viet Nam sdng a khu vyc Nam 
Tmng Bp, cac tac gia da tim thay cd 3 ca the thudc 
nhanh C3-M217. Mac dii, vdi sd lupng mau nghien 
cim cua timg quan the tuomg ddi nhd (n < 50) nhung 
cac tac gia da tim thay chi thi nay cd tan sd phan bd 
khdng nhd d Ddng Nam A, tir 2,3% d ngudi Yizu 
cho den 18,3% (nguai Tujia). O khu vyc Ddng Bac 
A, nhdm don bpi C3 cUng cd tan sd pban bo kha phd 
bien, nhd nhat la 4,5%i d ngudi Han song d phia Bac. 
Dac biet, trong tdng sd 95 mau nghien ciiu la ngudi 
Siberian Evenks, ngudi ta da tim thay 65 ca the 
thupc nhdm dom bpi C3, vdi tan sd pban bd la 68,4% 
(Karafet era/., 2001). 

KETLUAN 

Da xay dyng dupc phucmg phap xac dinh cac da 
hinh nucleotide dom (SNP) tten nhilm sic thl Y d 
ngudi. Bang phucmg phap nay, da phan tich dupc cac 
SNP ciia cac chi thi M38, M216 va M217, la cac chi thi 
thudc nhdm dom bpi C ciia nhilm sic thl Y d ngudi. 

Tan sd phan b l ciia cac chi thi M38, M216 va 
M217 dai dien cho nhdm dan bpi C2 (M38), C 
(M216) va C3 (M217), d ngudd Viet Nam ttiang umg 
la 2,85, 2,85 va 10,7%. Day la nhiing s l lieu diu tien 
ve da hinh cac nucleotide dom fren nhilm sic thl Y d 
ngudd Viet Nam dupc xac dinh vdi lupng mlu dii 
ldn (n = 280). 

Loi cam un: Cdng trinh ndy dugc hd trg kinh phi tic 
di tdi "lfng dying cdng nghi DNA di nghien ciru mdt 
sd dgc diim cdu true nhiem sdc thi Y cua ngudi Viet 
Nam" thugc Chuomg trinh "Nghiin cieu Ca bdn 
trong Khoa hgc Tie nhien" giai dogn 2006 - 2008 vd 
nhiim vu nghiin cim thuang xuyen 2009 - 2010 
"Nghiin cieu dgc diim da hinh nucleotide dem 
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(SNPs) cua he gen dem bdi (DNA ty the vd nhiim sdc 
thi Y) a nguai Viet Nam ". 
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DISTRIBUTION OF SINGLE NUCLEOTIDE POLYMORPHISMS (SNPs) OF Y 
CHROMOSOME HAPLOGROUP C IN VIETNAMESE 

Nguyen Dang Ton, Nguyen Thuy Duong, Nong Van Hai* 

Key Laboratory of Gene Technology (KLGT), Institute of Biotechnology (IBT), Vietnam Academy of Science 
and Technology (VAST) 

SUMMARY 

Markers on the non-recombining portion of the human Y chromosome continue to have applications in 
many fields including evolutionary biology, forensics, medical genetics, and genealogical reconstruction. Y-
chromosome haplogroup C appears to have arisen shortly after modem humans left Africa and is estimated to 
be approximately 50,000 years old. This haplogroup can be ttaced across the southem Arabian Peninsula 
through Pakistan and India into Sri Lanka and Austtalia, and Southeast Asia. Paragroup (C*) is found on the 
Indian subcontinent, Sri Lanka, and in parts of South East Asia. The rare Cl lineage appears to be restricted to 
Japan. C2 is found predominantly in New Guinea, Melanesia, and Polynesia. The successful C3 lineage is 
believed to have originated in Southeast or Centtal Asia, spreading from there into Northem Asia and the 
America. To investigate a disttibution of Y chromosome variation in Vietnamese, three SNP markers C-M38, 
C-M216, and C-M217, belonging to haplogroups C2, C, and C3, respectively, were typed in 280 male samples 
from Kinh (Viet) ethnic group living in the North Vietnam. Of samples genotyped, marker C-M38, with T->G 
ttansversion at polymorphism site, 8 samples presented as G with disttibution frequency of 2.85%. Eight 
samples presented as T at the polymorphism site by C-M216 marker, with C->T ttansition with distribution 
frequency of 2.85%. Thirty samples presented as C at polymorphism site by C-M217 marker (with A->C 
ttansversion), with 10.7% frequency. The distribution frequency of the haplogroup C3 of Y chromosome in 
Vietnamese was relatively high, while the C and C2 were quite low in the Kinh (Viet) ethnic group living in 
the North Vietnam. 

Keywords: Haplogroup C, single nucleotide polymorphism (SNP), Vietnamese, Y chromosome 
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