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Phong thi nghiém trong diém Cong nghé gen, Vién Cong nghé sinh hoc, Vién Khoa hoc va Céng nghé Viét Nam

TOM TAT

Céc chi thi trén viing khong trao 601 chéo cia nhlem sac thé Y & ngudi dugc Umg dung trong rat nhiéu linh
vuc khac nhau, bao gdm: nghién ciru vé sinh hoc tién hoa, khoa hoc hinh s, di truyén y hoc va tai lp cdy phat
sinh pha hé & ngudi. Nhém don bdi C xudt hién ngay sau khi lodi ngudi di cu ra ngoai chau Phi khoang 50
nghin nim treéc. Nhém don béi nay c6 thé theo con dudng tir Nam bén déo A Rép qua Pakistan va An bg dén
Sri Lanka, D6ng Nam Ava Australia. Cén nhdm (paragroup) C* dugc tim thiy & An Db, Sri Lanka, mét so noi
& Pong Nam A. Nhénh C1 xuét hién chu yeu ¢ ngudi Nhét Ban, trong khi d6, nhanh C2 c6 thn sb phan bé cao
& New Guinea, Melanesia. Nhanh C3 cé the c6 ngudn goc & Poéng Nam A hodc Trung A, tir 46 phan b 1én
Bic A va di cu sang chau My. Pé tim hiéu vé& su phén bd da hinh cic nhém don bsi & ngudi Viét Nam, ching
161 da tién hanh phan tich sy da hinh céc chi thj SNP C-M216, C-M217 va C-M38 thudc cac nhém don bdi C,
C3 va C2 twong mg & ngudi Viét Nam. Trong téng s6 (n = 280) mau nghién ctru thuge dén toc Kinh (Viét),
sbng tai mién Bac Viét Nam, d3 phat hién thiy chi thi-C:M38 (T>G) ¢6 8 miu xuét hién da hinh, v&i tin sb

.phén_ bd clia mdi chi thi 13 2,85%. Tuong i nhu vay, chi thi C-M216 (C>T) cling ¢6 8 mau xuat hién da hinh,
v§i tan s6 phan b 1a 2,85%. Trong khi d§, chi thi C-M217 (A->C) ¢6 30 mau trong tdng s6 cac miu nghién
clru ¢6 da hinh, véi tin s6 phén b6 12 10,7%. Két qua phan tich cho thiy, nhém don bdi C3 cua nhiém sac thé
Y c6 tin s6 phan bb twong dbi cao, trong khi d6, nhém don bdi C va C2 ¢6 tAn sé phan bd trung binh thép &

nguoi Viét Nam.

Tir khéa: Pa hinh nucleotide don (SNP), nguci Viét Nam, nhiém sdc thé Y, nhom don béi (haplogroup) C

PAT VAN DE

Cac nghién ciru vé di truyén quin thé va tién hoa
nguoi da ting rat nhanh chong trong khoang 10 nim
tro lai day. Véi nhimg déc diém nhu: di truyén theo
phu hé (dong bd) va khéng xay ra hién tuong trao
ddi chéo trén phén 16n chiéu dai cia nhiém sic thé
(ngoai trir 2 viing trao ddi chéo v&i nhidm sic thé X
& phia 2 dau cla nhidm sic thé - PAR] va PAR2),
nhi€m sic thé Y 14 cong cu hiru hiéu dé nghién ctru
vé di truyén quén thé theo phu hé, twong ty nhu
mtDNA trong nghién ctru di truyén quéin thé theo
mau hé (dong me). Su da hinh ctia nhiém sic thé Y
khong chi c6 ¢ nghia khoa hoc trong phan tich da
dang di truyén quéan thé, nghién ciru nguon gbc tién
hoa loai ngudi, ma nd con c¢6 ¥ nghia dbi véi viée
didu tra t6i pham, giam dinh hinh sy va phap y.
Nghién ctru sy da hinh ciia nhim séc thé Y & ngudi
con cho phép chung ta tim hidu vé& cac bénh lién
quan dén nhidm sic thé Y nhu chimg thiéu hoac
khéng c6 kha ning sinh tinh tring, ung thur va mét sé
bénh thong thudng khac...

Nhém don boi C xuit hién dAu tién & chau A va

T4y Nam Thai Binh Duong, cach diy khoang 50
nghin ndm. Nhém don bdi C duge xac dinh bﬁ.ng 5 chi
thi SNP: RPS4Y711, M216, P184, P255 va P260.
Nhém don boi C duge phz‘m chia thanh 19 nhanh v~6'i
29 chi thi SNP. Cho dén nay, nhém don béi C van
khéng xac dinh duoc & tiéu ving Sahara ctia chau Phi,
nén cé gia thiét ring, nhom don bdi nay cd ngudn gbe
tir chau A. Cin nhém (paragroup) C* va nhitng nhanh
nhé ctia chiing dugc tim thiy phd bién & ngudi chau A,
Australia va chdu DPai Duong (Capelli et al., 2001;
Hammer ez al., 2001; Karafet et al., 2001; Ke et al.,
2001; Kivisild et al., 2003; Scheinfeldt et al, 2006;
Underhill et al., 2001a). Hién nay, mdt nhanh nho cia
nhém don boi C 12 C3b hogic C-P39 duoc tim thiy rat
hiém & ngudi My ban dia (Zegura et al., 2004), trong
khi d6 nhanh C4 hay C-M347 chi quan sat thdy &
Australia (Hudjashov et al., 2007).

Céc nghién ciru vé dic diém phan tir cia nh1em
sic thé Y trén déi tuong ngudi Viét Nam chu yéu do
cac tAc gia nudc ngoai thuc hién. Tir nam 2001,
trong mét nghién ctru vé lich sir ciia ngudi Dong A
theo phu hé, ngudi ta da tién hanh phén tich tan )
phan b ctia cic nhém don béi trén nhifm sic thé Y
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cua 25 nhom dén tdc phén bé & bong A, trong d6 ¢
sit dung miu la ngudi Viét Nam song ¢ khu vue
Nam Trung B véi s6 luong miu 1a 70 c4 thé
(Karafet et al., 2001). Tiép theo do, ciing da c6 mot
s tac gia khac, trong céc nghién ciru ciia minh ¢6 sir
dung miu nghién ctu 14 ngudi Viét Nam (Li et al.,
2008; Scheinfeldt et al., 2006). Tuy nhién, cac céng
trinh nay déu dugc thuc hién & nudc ngodi, voi so
mau ca thé nho.

Trong bai bao nay, chung t6i tién hanh x4c dinh
da hinh nucleotide don (SNP) cua 3 chi thi 1a dai
dién cho nhém don bdi C (M216) va hai nhanh cua
nhém don bdi ndy C2 (M38) va C3 (M217) trén cac
mau c4 thé nam cta ngudi Viét Nam. Nhom don bdi
nay xuét hién sém nhit & nguai chau A.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu va héa chit

Hai trdm t4m muoi miu mau ngoai vi ctia cc ¢
thé nam khée manh, c6 dé tudi tir 18 dén 50, thude
dan toc Kinh (Vi€t) dugc thu thap & khu vue mién
Bic Viét Nam va bao quén trén gidy FTA & nhiét d
4°C.

B kit x4c dinh trinh tu nucleotide (Bigdye 3.1
terminator) va kit thuc hién phan img kéo dai mot
nucleotide (Single Base Extension - SBE) (SNaPshot)
dat mua cua hang Applied Biosystems, My.

Cac primer cho PCR (Bang 1) va SBE primer
(Bang 3) duoc thiét ké dua trén co s¢ cong bd trude
.day (Sanchez et al.,, 2003), dit tdng hop tai hang IDT
(Canada). Cac SBE primer duoc tinh sach qua hé
théng sic ky léng cao ap (HPLC).

Cac héa chit ding cho PCR théng thudng
(dNTP, Tag DNA polymerase, MgCl,...) cia hing
Fermentas.

Phwong phap nghién ciu

DNA tong s6 dugc tach chiét theo phuong phap
Chelex tir mau méu ngoai vi dugce huu gilt trén gidy
FTA (Walsh et al., 1991).

PCR dugc tién ‘hanh véi tong thé tich 25 ul véi
10 ng DNA tong s6, 1X PCR buffer, 8 mM MgCl,,
700 mM moéi dNTP, 5 mM primer va 1 U of
AmpliTaq  Gold® DNA polymerase  (Applied
Biosystems), v6i chu trinh nhiét : bién tinh 94°C
trong 5 phut, 35 chu ky (95°C - 30 gidy, 60°C - 30
gidy va 65°C - 30 gidy) va 7 phut & 65°C. Phan img
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dugc thuc hién trén may GenAmp PCR system 9700.
San pham PCR sau d¢ dugc tinh sach bang kit tinh
sach san phim PCR MinElute (Qiagen).

Phan tmg SBE dugc tién hanh trong téng thé
tich 12 8 pl, v6i 0,5 ul san phdm PCR d tinh sach,
1,5 pl hén hop phan umg SNaPshot 0,5 ul hdn hep
SBE primer (1 mM médi primer), véi chu trinh nhiét:
30 chu ki (96°C - 10 gidy, 50°C - 5 gidy, 60°C - 30
gidy). San phim SBE dugc tinh sach bing cich bd
sung 1 U enzyme Shirmp Alkaline phosphatase —
(SAP) (Fermentas), u & 37°C trong 45 phit, sau dé
SAP bi bét hoat b?ing cach u & nhiét 4o 75°C trong
15 phut.

LAy 2 ul san phdm SBE di duoc tinh sach bing
SAP dugc trén vai 8 pl Hi-Di formamide, dua 1én
phan tich bing may giai trinh tr tr déng ABI 3100
sir dung capillary 36 cm va POP-4 polymer, véi thoi
gian thu mdu la 22 gidy ¢ 2000 V. Két qua duoc
phan tich bang phan mém GeneMapper 4.0 (Applied
Biosystems).

Céc san pham PCR trong (mg véi cac SNP dugc
tinh sach bang cot MinElute PCR (Qiagen) theo quy
trinh cua hang san xuét. San phim PCR sau khi tinh
sach duoc tién hanh xéic dinh trinh tir dé kiém tra
tinh chinh xac cua marker d3 dugc nhin 1én béng bd
kit xac dinh trinh tu BigDye 3.1 theo huéng dén cha
nha san xudt.

KET QUA VA THAO LUAN

Lwa chon cac marker SNP

Nhém don bdi C xuét hién khoang 50 nghin nim
trude, ngay sau khi loai ngudi di cu ra ngoai chau
Phi. Can nhom (paragroup) C* dugc tim thay & An
Do, Sri Lanka, mét s6 noi & Dong Nam A. Nhanh
C1 xudt hién chu yéu & ngugi Nhat Ban (Hammer ef
al,, 2006), trong khi d6 nhanh C2 c6 tan sb phan bb
cao & New Guinea, Melanesia, Polynesia (Bortolini

et al, 2003; Cinnioglu et al, 2004; Kayser et al,

2001). Nhdnh C3 c6 thé ¢ nguon gbe & béng Nam
A hodc Trung A, tir d6 phan bé 1én Bic A va di cu
sang chdu My (Deng et al., 2004; Karafet et al.,
2001; Underhill, Kivisild, 2007).

Nhém don bdi C duoc xac dinh béng 5 chi thi
(RPS4Y711, M216, P184, P255 va P260), nhanh C2
duoc xac dinh bang chi thi M38 va C3 duoc x4c dinh
bang céc chi thi M217, P44 va PK2 (Karafet e al,
2008). Pé tim hiéu vé su phén bd cua nhém don bdi
nay & nguoi Viét Nam, ching i tién hanh x4c dinh
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da hinh cic marker SNP: M216, dai dién cho nhém
don bdi C; M38, x4c dinh nhanh C2 va M217, tham
gia xac dinh nén nhanh C3. M38 ¢4 da hinh T>G 0 vi
tri 20201546, M216 c¢6 da hinh C>T ¢ vi tr
13946958 va M217 c6 da hinh A>C ¢ vi tr
13946727 trén trinh tu cua nhidm séc thé Y. Dé xac
dinh céc diém da hinh nay, ching t6i da thiét ké dugc
3 cdp primer dé nhan céc doan c6 mang cic SNP trén
co sO trinh ty nhidm sc thé Y da duoc cong bd trén
ngan hang Genbank, c6 kich thudc M38 (177 bp),
M216 (160 bp) va M217 (145 bp) (Bang 1).

Nhin va xdc dinh trinh ty cac doan mang cac
SNP

Vé&i muc dich xdc dinh cac da hinh nucleotide

don chung t6i da tién hanh nhan cac doan chira cac
SNP cén phén tich. Theo tinh toan Iy thuyét, doan
chira SNP M38 c¢6 kich thudce 1a 177 bp, SNP M216
¢6 kich thude 1a 160 bp SNP M217 ¢6 kich thudc la
145 bp. Két qua trén hinh 1 cho thdy, di nhan duoc
c4c doan trinh tu DNA mang cic SNP voi kich thudce
twong tmg voi tinh toan 1y thuyét.

pé khéng dinh cic doan trinh twy DNA nhan
duogc c6 dung la cac doan mang da hinh SNP hay
khéng, ching t6i d4 tién hanh xéc dinh trinh ty cdc
san phdm PCR mang cac SNP d4 nhén dugc & 3
miu nghién ciru. Két qua phan tich cho thiy, trinh
tu cua cac doan d3 nhan duogc la dang voi cac doan
mang da hinh SNP (két qua khong dua ra & day).

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

SNP bPa Vitritréen PCR primer (5’ -3’) Kich
hinh NSTY Forward Reverse thwéc
{bp)
M38 T>G 20201546 AGATCTGTTGGCTACTGTTACCCTA GAGCTGGCACATCTGTCATAATA 177
M216  C>T 13946958 CCAATGGAAATTTTATACCCACA TGACACTGCTAGTTATGTATACCTGTTG 160
M217  A>C 13946727 TCTGTTTCGAGATCATTCTAATTACTG CTGCTGTGGCTTTCATCAAAATA 145

Bang 2. Phén tich da hinh cac SNP clia 280 m&u nghién clru la ngwdi Viét Nam, cé dé tudi tir 18 - 50. (-): khang xuét hién

da hinh & mau nghién ctu.

Mau M38 | M216 | M217 |Mau M38 | M216 | M217 |Mau M38 | M216 | M217
626 - IR R C R 14 - - - Jrer S S R
o2 | - = - Jess - - - o8 | - .
628 | - | - - |69 - - R T
629 : - |- pro | - - - o | - | - o
630 - i ) 671 i N - o e e
631 | - | - - - - - 2 A
632 . rRTE? ST 1 - - T T T S R

_ ‘ _ 674‘ '. s - = . | =0 > ..- S _____-.. -

- o : e e

: - e | - | - - e | - | - )

- S /AN R T P 2 0

— - B . - - |8 -

- - 79 - - - e | - ] - i

- - pso | - - - 20 | - A

i - et S R N X - . _

- - 682 - - - 722 ) ) )

- - e8| - R S A

- o oe |- - e S

) - lees . - e e N B

- - less . . R =~ B B

' S R B B 2 - E




Nguyén Pang Tén et al.

M38

M216

M217 |Mau

M38

M216

M38 M216 M217

- less
- |es9
- 690

- 691

- 693
- l694
- 695
- - [696
- eo7

S i

- [roo

- [701
- |02
I A5
N
- |05
R A
- |88
- |89
- 790
- |9t
- 792
- |re3
- |79
- |795

- e

- Jror
- s
- [799
- |00
- ot
- 802
- 803
- |04
- Jeos,
- 806
- o7
- |s08
- 809
- 810
- 811
- 812
S )
- le14
- 15

- T

7 T I

G - -
T i




Tap chi Céng nghé Sinh hoc 7(1): 11-18, 2009
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A xac dinh céc da hinh SNP theo nguyén Iy keo dai
primer (primer extension) bang b kit SNaPshot cia
177 hang Applied Biosystems (ABI). Trén co so, thiét ké

mdt primer bt cap sat vi tri SNP theo chiéu 5’- 3
(Bang 3), sau khi primer bt cip bd sung véi trinh tu

B DNA dich, chung s&€ dugc kéo dai thém mét
nucleotide nho DNA polymerase. Vi trong phan Ung

160 chi ¢6 ddNTP da dugc danh ddu huynh quang bing

cac mau khac nhau, khéng c6 mit dNTP, nén DNA

c polymerase chi kéo dai dugc mét nucleotide tuong

ung véi vi tri SNP trén soi khudn. Dywa vao kich
thude cia primer va tin hiéu huynh quang khac nhau

145 ciia cac dANTP, c6 thé xac dinh duoc da hinh cia
nucleotide do.

Hinh 1. San phdm PCR cla cac doan mang cac SNP M38

(A), M216 (B) va M217 (C) & mot sO mau nghién cru. Két qua xac dinh cac SNP dugce lidt ké & bang

2. Trong d6, chi thi M38 va M216 ¢6 8 miu xuit
hién da hinh, M217 ¢6 30 miu xuit hién da hinh
véi tin s6 phan bd twong tng 1a 2,85, 2,85 va
Trong cac nghién ciru nay, ching tdi tin hanh  10,7% trong téng s6 280 miu nghién ciru.

Phaén tich cdc da hinh SNP
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Bang 3. Trinh tw cac SBE primer diing dé& xac dinh cac SNP.

Nguyén Déng Ton et al.

Marker Kich thwéc  SBE primer (5' - 3) Chiéu
M38 38 GTGAAAGTCTGACCAGTACTTATTATGGAAAACCAACT F
M216 50 GGTGCCACGTCGTGAAAGTCTGACAAGCTAGTTATGTATACCTGTTGAAT R
M217 30 ACAATTATGTATTTTTCCTTCTGAAGAGTT R

Su phan bé ciia nhém dom bdi C-216, C-217 va C-
38 & ngudi Viét Nam

Nhdanh C-M38

M38 xac dinh nhanh C2, phan b6 chi yéu & New
Guinea, Melanesia, Polynesia (Jobling, Tyler-Smith,
2003; Karafet et al., 2008; Kayser et al., 2003 2006,
Scheinfeldt, 2006; Underhill et al, 2000; 2001b).
Trong mdt nghién ciru trude day (Scheinfeldt er al.,
2006) vé& da hinh nhidm sic thé Y & Melanesia,
nhém tac gia nay di khong phat hién duge da hinh &
chi thi M38 trong 11 miu ngudi Viét Nam. Ciing
twong tw nhu vay, trong mdt nghién ciru vé mdi quan
hé gilta cdc nhom nguoi thudc hai nhém ngdn ngir
Austronesia va Dai, cac tac gia khac cling khong
phét hién thiy da hinh & chi thi C-M38 cia 11 miu
ngudi dan tdc Cham cua Viét Nam (Li et al. , 2008).
Trong nghién ciru nay, chung t6i dé tim thay 8 c4 thé
xuét hién da hinh ciia chi thi nay véi tin sb phén b
12 2,85% & nguoi Viét Nam.

Nhém don boi C-M216

Chi thi M216, cung véi 4 chi thi khac
(RPS4Y711, P184, P255 va P260) xac dinh nhém
don bdi C. Vi tdng s6 ca thé 1a 280 duoc tién hanh
phan tich, da phat hién duoc 8 ca thé ¢6 da hinh &
marker nay, voi ty 1€ Xudt hién la 2,85%. Tur két qua
nay cho thdy, C-M216 c6 tin s6 phan bd twrong dbi
thap trong cong dbng ngudi Viét Nam. Tén s6 phan
b6 ciia nhom don bdi C-M216 & mét sé dan toe song
tai cac tinh phia Nam cia Trung Quéc (Quang Dong
va Quang Tay) tir 2,9% & ngudi Biao cho dén 10% &
nguoi Man-Caolan. Trong khi do, tAn so phan b cua
nhém don bdi nay & mot s6 dan toc séng & khu vuc
Pong Nam A va mot sb ving cua chiu Dai Duong
twong dbi cao, tir 7,7% & ngudi Bangka cho dén
45,5% & nguoi Irian.

Nhdanh C-M217

C3 ¢co thé ¢6 ngudn gbc & Dong Nam A hodc
Trung A (Deng et al., 2004; Karafet e al., 2001;
Underhill, Kivisild, 2007) Nhém don bdj C3 du'orc
xéc dinh bing cac marker M217, P44 va PK2. Trong
tong s6 280 miu nghién ciru, d4 phét hién dugc 30
16

méu xuit hién da hinh A>C, véi tin sb phan b 1a
10,7%, cho thdy C-M217 phén bd kha réng rii &
Viét Nam. Két qua nay ciing phit hop véi nhitng sé
lidu cua cac tac gia khac di cong bb vé tin s phan
bé cua ching & khu vuc Déng A va Pong Nam A.
Trong mét nghién ctru vé lich st khu vuc Déng A,
trén co s& phan tich sy phan bd cta nhidm sic thé Y,
véi 70 mAu ngudi Viét Nam séng & khu vuc Nam
Trung B, c4c tac gid da tim thiy c6 3 ca thé thude
nhanh C3-M217. Méc du, véi s6 lugng mAu nghién
clru clia timg quén thé twong ddi nhoé (n < 50) nhung
cac tac gia da tim thay chi thj ndy c6 tin s6 phan bd
khong nho & Pong Nam A, tir 2,3% & ngudi Yizu
cho dén 18,3% (ngudi Tujia). (3 khu vuc Dong Bic
A, nhom don bi C3 ciing c6 tén s6 phan b6 kha pho
bién, nhé nhit la 4,5% o ngudi Han song ¢ phia Bic.
Dic biét, trong téng s6 95 miu nghién ctru 14 nguoi
Siberian Evenks, nguoi ta di tim thiy 65 ci thé
thudc nhém don bdi C3, voi tan s6 phan bd 12 68,4%
(Karafet et al., 2001).

KET LUAN

bi xdy dung dugc phuong phap xdc dinh cac da
hinh nucleotide don (SNP) trén nhidm sic thé Y ¢
ngudi. Bang phuong phap nay, di phén tich duge cac
SNP ctia cac chi thj M38, M216 va M217, 1a céc chi thi
thudc nhém don boi C ctia nhidm séc thé Y & nguoi.

Tén s6 phan bd cia cac chi thi M38, M216 va
M217 dai dién cho nhém don bdi C2 (M38), C
(M216) va C3 (M217), & ngudi Viét Nam twong tmg
1'21‘2,85, 2,85 va 10,7%. Dy la nhimmg sb liéu déu tién
vé da hinh cdc nucleotide don trén nhim sc thé Y &
ngudi Viét Nam duge xéc dinh véi lugng mau du
16m (n = 280).

Loi cAm on: Céng trinh ndy duwoc hé trokinh phi tir
d‘e tai ”Ung dung céng nghé DNA @é nghién ciru mot
s6 ddc diém cdu tric nhiém sdc thé Y cia ngudi Viét
Nam" thuéc Chuong trinh "Nghién ciru Co bdgn
trong Khoa hoc Tw nhién" giai doan 2006 - 2008 va
nhiém vu nghién cuu thuong xuyén 2009 - 2010

“Nghién cuwu ddc diém da hinh nucleotide dom
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(SNPs) cia hé gen don boi (DNA ty thé va nhiém sdc
thé Y) ¢ nguoi Viét Nam”.
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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 modern humans left Africa and is estimated to
be approximately 50,000 years old. This haplogroup can be traced across the southern Arabian Peninsula
through Pakistan and India into Sri Lanka and Australia, and Southeast Asia. Paragroup (C*) is found on the
Indian subcontinent, Sri Lanka, and in parts of South East Asia. The rare C1 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 Central Asia, spreading from there into Northern Asia and the
America. To investigate a distribution 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
transversion at polymorphism site, 8 samples presented as G with distribution frequency of 2.85%. Eight
samples presented as T at the polymorphism site by C-M216 marker, with C>T transition with distribution
frequency of 2.85%. Thirty samples presented as C at polymorphism site by C-M217 marker (with A>C
transversion), 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.
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