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HE GEN TY THE CUA MQT SO NHOM NGUOI VIET
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TOM TAT: Trong ving diéu khién D-loop ctia DNA ty thé, cac diém da hinh dwoc phat hién nhiéu
nhét trong céc trinh ty siéu bién khong ma hoa 1 (HV1) va 2 (HV2). Do do, trinh ty HV1 va HV2
da dugc sir dung nhiéu trong cac nghlen clru phat sinh chung loai va khoa hoc phap y. Trong
nghién ctru nay, chung toi tién hanh giai trinh ty tryc tiép va phén tich ving siéu bién HV2 trén hé
gen ty thé cua cac ca thé nguoi dan toc Kinh, Muong, Jarai va E-dé thudc hai ngit hé Nam-A va
Nam-Pao, nham tim hiéu sy da dang di truyen ctia mot s6 nhém ngudi dan tdc thudce hai ngir hé
trén. Nguyén li€u nghién ctru 1a méiu méu coa 169 nguoi khée manh thude bén dan toc Kinh,
Mudng, E-dé va Jarai. Ving HV2 duoc giai trinh ty bang phuong phap Sanger va duoc so sanh véi
trinh tw chudn rCRS. Két qua cho thay, cac mau nghién ctru thugc 79 haplogroup khac nhau, phan
16n thudc vé 3 haplogroup R, B va F. Céc cé thé ngum Kinh va nguoi Mudng co sy da dang hon vé
thanh phan haplogroup so v6i ngudi Jarai va nguoi E-dé. Ca 4 nhém ca thé déu co su tuong dong
di truyén voi cac quan thé ngudi dang sinh séng trong khu vie DPéng Nam A va Pong A.

Tir khéa: HV2, D-loop, hé gen ty thé, haplogroup, ngit hé.

MO PAU

Nam muoi tu dan toc & Viét Nam duoc chia
vao 8 nhom ngdn ngit thudc 5 ngit hé gom:
Nam-A, Nam Déo, Thai-Kadai, Héan-Tang va
Hméng-Dao [9]. Nam-A 13 ngit hé phd bién
nhat & Viét Nam véi nhiéu dan toc nhat, trong
do tiéu biéu c6 ngudi Kinh va ngudi Muong.
Trong khi cac ngit hé Nam A, Thai-Kadai, Han-
Tang, Hmong-Dao gom nhiing dan tdc ban dia
da sinh séng lau doi, ngit hé Nam Dao c6 lich
sir dén séng & Viét Nam muon hon. Theo gia
thuyét “ Out of Taiwan”, ngit hé Nam DPao duoc
hinh thanh khoang 5.000 nidm trudc da di cu va
phan bé rong rai tai cac hai dao & Pong Nam A
va Thai Binh Duong, Madagascar [4]. Tén ngir
h¢ Nam bao dé chi nhiing toc nguoi séng chu
yéu trén cac dao va quan dao phia Nam chau A.
Tuy nhién, c6 mot nhom da di cu vao dat lién
mot vai thé ky trude cong nguyén trong d6 c6 to
tién ctia ngudi Jarai va nguoi E-deé.

C6 nhiéu gia thuyét cho rang ngudi Kinh va
ngudi Mudng co ciing ngudn gdc, sau ndy, cac
nhém ngudi sinh séng & viing trung du va mién
nui tach ra thanh mét toc ri€ng la ngudi Muong.
Trong khi d6, nhdm ngudi sinh séng ¢ ving
ddng bang tiép tuc bi dong hoéa boi ngudi

Han 1a nguoi Kinh [24]. So véi ngudi Kinh va
ngudi Muodng, ngudi Jarai va ngudi E-dé sinh
song kha tach biét trén cac ving cao nguyén
Nam Trung B§ va khéng cé nhiing su di
cu 16n ciing nhu sy dong hoa cua cac dan toc
lan can.

DNA ty thé co toe do tlen hoa nhanh (6],
khong xay ra hién tuong tai t6 hop, di truyén
theo dong me va so luong ban sao 16n [2], vi
vidy DNA ty thé mot cong cu hitu hiéu trong
nghién ctru di truyén va tién héa nguoi [12].
Céac loai ty thé khic nhau thudc cic nhém
don boi (haplogroup) khac nhau dua trén trinh
tu dic trung cua ving didu khién D- loop. Trinh
ty HV1 va HV2 thudc vung diéu khién c6 tan sb
dot bién cao va nhiéu diém da hinh nén dugc
tdp trung nghién ciu nhiéu hon ca [26].
Nham tim hiéu vé da dang di truyén ciia mot s6
nhom céa thé nguoi dan toc thudc hai nglt hé
Nam A va Nam DPao & Viét Nam, chiing toi
tién hanh thu miu va phan tich trinh ty ving
siéu bién HV2 trén DNA ty thé cia cac
ca thé nguoi thuge 4 dan toc Kinh, Mudng,
Jarai va E dé. Pong thoi, nghién ctru nay ciing
so sanh ciu trac di truyén ciia 4 dan toc noi trén
voi cac quan thé nguoi khac trong khu vuc
lan can.

243



Do Manh Hung et al.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nghién ctru dugc tién hanh véi mau mau
ngoai vi cua 169 nguodi khée manh thudc bén
dan toc dan toc Kinh (40 ca thé), Muong (47 ca
thé), E- dé (34 ca thé) va Jarai (48 ca thé).
Nguon goc dan toc duogc xdc dinh dya trén
thong tin khai béo ty nguyén vé 3 doi trude, cac
d6i twong nghién ctru bao gdm ca nam va nir c6
do tudi tir 18 dén 50.

B0 kit xac dinh trinh ty nucleotide (Bigdye
v3.1 terminator) (Applied Biosystem) va cac
hoéa chit cho phan ing PCR (dNTPs, Taq DNA
polymerase, MgCl, ...) ciia Fermentas.

Cap moi duoc su dung dé khuéch dai trinh
tw HV2 trong nghién clru nay c6 trinh ty nhu
sau: HV2F: 5°- GGT CTA TCA CCC TAT
TAA CCA C-3’vaHV2R: 5°- CTG TTA AAA
GTG CAT ACCGCC A -3°.

DNA tong sé duge tach chiét theo phwong
phap cua Sambrook & Rusell (2001) [21]. Phan
ung PCR khuéch dai trinh ty HV2 duogc tién
hanh véi thé tich 1a 25 ul gdm cac thanh phén:
50 ng DNA, 1X dém PCR, 8 mM MgCl,, 700
mM mbi dNTP, 5 mM mdi (HV2F va HV2R)
va 1 U DreamTaq (Fermentas). Qua trinh
khuéch dai duoc thuc hién trén may Veriti™ Dx
96-Well Thermal Cycler (ABI) v6i chu trinh
nhiét: 95°C, 3 phut; 35 chu ky (95°C, 45 gidy;
58°C, 1 phit ; 72°C, 1 phit); 72°C, 10 phut, giit
0 4°C. San phr?im PCR duogc tinh sach béng
GeneJET PCR Purification Kit (Thermo
Scientific) theo phwong phap ctia nha san xuit.
Trinh ty ving HV2 dugc xac dinh trén may giai
trinh tu tgy dong ABI 3100 Genetic Analyzer su
dung bd kit BigDye Terminator v3.1 (Applied
Biosystem).

Céc sb liéu vé trinh tu ving siéu bién HV2
cta tit ca cic mau nghién ctru dugc kiém tra va
loai bo cac trinh tuw 16i bing cic phan mém
DNA  Sequencing Analysis v5.3.1 va
SeqScape® v2.6 (ABI). Sau d6 cac trinh ty nay
dugc sap xép (aligned) v6i nhau va so sanh vai
trinh tw chuan rCRS [1] bang cong cu Clustal
W2 [17]. Céac trinh ty dugc dinh dang va sép
xép vao ting phan nhom véi phdn mém DNAsp
v5 [19]. Phép tinh Median-joining network
duoc st dung dé dung ban dd mang thé hién
mdi lién hé giita cac nhom don boi bang chuong
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trinh NETWORK4.510 [3]. Phin mém
ARLEQUIN phién ban 3.5.1.3 [10] duogc st
dung dé tinh toan mdi twong quan phan tir trong
trinh tw HV2 & cdc mau nghién ciru so véi cac
quan thé ngudi khac & Dong Nam A va khu vuc
lan can.

KET QUA VA THAO LUAN

Pic diém trinh ty HV2 ciia céc ca thé nghién
ciru

So sanh cac trinh ty thu dugc véi trinh tu
chuin cia ving HV2 (nucleotide 73-340 ciia
DNA ty thé) trén co so dit liéu (rCRS) [1], két
qua cho thdy c6 999 diém sai khic nam tai 52 vi
tri khac nhau trén doan trinh tu c6 chiéu dai 267
nucleotide (twong tng v6i nucleotide tir vi tri 73
- 340 trén ban dd gen ty thé). Cac trinh tw nay
xut hién cac diém noéng nhu tai vi tri 73, 150,
152, 249 va 263, dac bi¢t c6 1 doan poly C 16n tur
vi tri 303 dén 315 v6i 1 nucleotide T dugc xen
vao tai vi tri 310. S6 luong da hinh & tirmg mau
khong giéng nhau, chi yéu nam trong khoang tir
5 dén 7 da hinh trén moi trinh ty, trong d6 miu
c6 nhiéu da hinh nhat 1a 11 va miu c6 da hinh it
nhéit 1a 3. Nhin chung, s6 liéu thu duoc cho thiy
HV2 1a mét trinh tu c6 sy da dang 16n, phan anh
tbc do dot bién cao ciia ving nay.

Phan nhém don boi

Dua trén dic diém cac vi tri da hinh, 169 ca
thé nghién ciru dugc chia vao 79 nhom don boi
(haplogroup) khac nhau. Trong 36, 54
haplogroup chi c6 mét ca thé duy nhit va 25
haplogroup 14 nhém chung cua tir 2 ca thé tré
1én, 16n nhat c6 haplogroup 1a nhém chung cua
21 ca thé. Sur dung co sé dir lidu vé cac nhom
don boi trén ban d0 DNA ty thé nguoi
Haplogrep, phan 16n cac haplogroup trong
nghién ctru nay duoc dinh danh thudc vé cac
phan nhoém cta 3 haplogroup la R, B va F. Cu
thé c6 33 phan nhém cua haplogroup R, 20
phan nhém cua haplogroup B, 16 phidn nhom
cua haplogroup F, 5 phan nhém cua haplogroup
N, haplogroup M va haplogroup A déu co 2
phan nhém, va 1 phan nhém thude haplogroup
L. Nhom don bdi N (macrohaplogroup N) (bao
gém cac haplogoup A, B, F, Nva R) chiém 97%
cac mau nghién ctru bao gdm 165 mau thudc 77
phan nhom don boi (subhaplogroup) khac nhau.
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Trong d6 43% s6 mau nam trong haplogroup R,
33% mau thudc haplogroup B, 13% mau thudc
haplogroup F, 7% thudc haplogoup N va 1%
thuoc haplogroup A. Trong khi d6, nhém don
bd6i M (macrohaplogroup M) (gém céc
haplgroup C, D, G va M) vbén la mot
macrohaplogroup kha phd bién ¢ khu viuc Dong
Nam A chi phat hién ¢ 3 miu nghién ctru chiém
2% va ¢6 1 thudc haplogroup L (hinh 1). Ngoai
ra, so dd hinh cay thé hién phin nao mdi lién
quan gilta cac haplogroup trong nghién cuu
cling nhu qua trinh hinh thanh va phan tach cua
cac nhom haplogroup khac nhau (hinh 2).
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cua cdc mau nghién ciru
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Hinh 2. So d6 phan bd cac haplogroup

So @6 hinh cay dugc xdy dung bang phwong
phap Median-Joining Network dua trén trinh tu
HV?2 (73-340) ctia cac mau nghién ctru. Céc chir
s6 nho mau do6 thé hién sé lugng da hinh. Thanh
phﬁn, sb lugng céac ca thé dugc thé hién bﬁng
mau va kich thuéc tuong Ung cia tung
haplogroup.
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Hinh 3. Thanh phin céc haplogroup ciia 4 nhom ca thé nguoi Kinh, Muong, Jarai va E-dé

245



Do Manh Hung et al.

So sanh dic diém ciia 4 nhém ca thé nghién
ciru

Vé co ban, ca 4 nhom dan toc co thanh phan
chi yéu 1a cac nhom don boi R, B, F voi nhitng
dac trung riéng vé ty 16 phan bb coa timg
haplogroup ¢ moi nhom ca thé (hinh 3). Trong
cac nghién ctru vé quan thé va mdi quan hé di
truyén trén DNA ty thé [13, 14, 18], ngoai cac
haplogroup ddc trung nhu R, B, F, nguoi Kinh
c6 mot ty 1€ kha 16n ctua haplogroup M [7, 27].
Tuy nhién, trong nghién cGru ndy, ching toi
nhan thay haplogroup M chi chiém 3% s6 mau
c4 thé ngudi Kinh.

Két qua nghién ciru ciing cho thay, nguoi
Kinh va nguoi Muong c6 sy tuong dong rat 16n
vé thanh phan cac haplogroup. Ca hai nhom ca
thé déu c6 6 nhom haplogroup khac nhau va co
ty 1€ haplogroup R 13 62%, hai nhém don boi B
va F chiém ti 16 nho hon & hai nhdm nguoi nay
(Hinh 3). Kinh va Muong 1a hai dan toc 16n &
Viét Nam thudc ngit hé Nam A. Két qué nghién
ctru ndy cho thiy c6 kha nang mdi quan hé gitra
hai dan toc nay kha gan giii. Su da dang vé cac
phédn nhom don boi cua nguoi Kinh va ngudi
Muong cing la dac trung cua cac quan thé
nguoi sinh song trén phan luc dia cua khu v
Pong Nam A va Pong A [5, 8, 22].

O ngudi Jarai va nguoi E-dé co sy da dang
thdp hon vé thanh phin cac haplogroup. Khac
v6i nguoi Kinh va nguoi Muong, hai dén toc
ndy co su xudt hién cha yéu cua haplogroup B.
O cac ca thé nguoi E-dé, haplogroup B chiém
70% trong khi & nguoi Jarai 1a 42%. Su phd
bién cua haplogroup B 1a dic trung ciia nhitng
nhoém ngum thudc ngr h¢ Nam Péo [23, 25]
Theo cac gia thuyét ciing nhu nhitng quan d1em
Ve ngon ngit hoc, ngum Jarai va E-dé c6 nguon
goc tir nhitng ngudi Ma Lai ¢6 di cu vao lyc dia
sinh séng mot vai thé ky trude cong nguyén [9].
V6i chu yéu cac haplogroup nhom B, hai dan
toc nay da luu gitr dac trung co ban cua cac dan
toc trong ngit hé Nam Dao.

So sanh di truyén véi 13 quan thé nguoi sinh
song trong khu vue lan cin

V6i muc dich 1am sang t6 vé cdu truc di
truyén cta cac mau nghién ctru, ching toi thuc
hién cac phan tich twong dong ¢ 838 trinh ty
thuoc 13 quin thé ngudi khic & Dong Nam A
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va Nam A trén doan trinh ty HV2 (nucleotide
73 dén 340). Dir liéu 838 trinh tw HV2 cua 13
quan thé ngudi sinh séng trong khu vuc Dong
Nam A va ving 1an can dung dé so sanh trong
nghién ctru nay duoc ly tir cac cong bd trude
day gom c6 nguoi Pai Loan [25], Philipin [23],
Malaysia [15], Indonesia [20], Quang Dong,
Van Nam, Vii Han ciia Trung Quéc [27], An Do
[7], Lao [5], Tay Tang [16], Nepal [I1],
Myanmar [22] va Thai Lan [14]. Trinh ty tham
chiéu rCRS (Revised Cambridge Reference
Sequence) (Genbank ID NC_012920) duoc lay
tir trang co sé dit liéu cua ty thé [1].

M6 hinh théng ké phéan tich phuong sai
phan t@ (Analysis of molecular variance -
AMOVA) duoc st dung dé kiém tra sy thay doi
trong cdu tric di truyén trinh ty HV2 giira cac
quan thé. Gia tri cia hé s thong ké Fst (F-
Statistics) thip va twong tu €0 thé phan anh
nguon goc chung cua cac quan thé. Gia tri Fst
gitra ngudi Kinh va nguoi Muong ciing nhu
gilta hai nhém ca thé nay véi cac quan thé
nguoi trén luc dia Déng Nam A vaPong A thap
hon hin so voi khoang cach voi nhom cac quan
thé & khu vye Nam A va cac quan dao phia nam.
Tuy nhién, & ngudi Jarai va E-dé lai cho thiy
mot gia tri khoang cach thap giita hai dan toc
v61 nhau nhung gia tri gitta hai dan toc vdi cac
quan thé khic déu & mirc trung binh.

Biéu d6 khong gian 3 chiéu hién thi két qua
phan tich phuong sai phan tt AMOVA dugc mo
ta & hinh 4 cho thiy, nguoi Kinh va nguoi
Muong nam trong mét khu vuc tap trung cia
cac quan thé ngudi trong khu vue Pong Nam A
va Pong A, trong khi nguoi E-dé va nguoi Jarai
c6 mot khoang cach nhdt dinh véi nhom nay
(hinh 4). Twong ddng véi két qua dua ra & trén
v6i ddc trung cia cdc nhom don bodi trong 4
nhom c4 thé dan toc, nguoi Kinh va ngudi
Muong cho thdy mot mdi lién hé gan giii véi
cac quan thé ngudi ngudi sinh séng trong khu
vuc lan can. Didu nay c6 thé 1a sy két hop giira
hai yéu té do la nguf)n gbc va dia chinh tri.
Ngudn goc gan giii, dia ban sinh song cung voi
nhirng bién dong trong lich st, khién cho su hoa
huyét tré' nén phd bién tao thanh dic trung di
truyén chung cua cac dan toc trong ca mot ving
rong 16n. Trong khi d6, ngudi Jarai va E-dé véi
lich st sinh song tach biét trén cao nguyén di
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tao ra nhitng dic trung riéng cling nhu khoang
cach nhat dinh vé di truyén voi cac dan tdc
trong khu vyc 1an can.
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Hinh 4. Phan tich da cl}iéu cua khodng cach di
truyén gitta 17 quan thé nguoi & Dong Nam A
va khu vuc 1an cédn

KET LUAN

HV2 1& mét trinh tw ¢ tinh da hinh rat 16n
va ¢6 y nghia nhat dinh v6i viée nghién ciru di
truyén ciia cac quan the nguoi. Cac mau nghién
ctru phan 16n thugc vé 3 haplogroup R, B va F,
trong d6 cac ca thé nguoi Kinh va nguoi Mudong
c6 su da dang hon vé thanh phan haplogroup so
v6i nguoi Jarai va nguoi E-dé. Ca 4 nhém cé
thé déu co su tuong df)ng di truyén véi cac quin
thé nguoi dang sinh song trong khu vuc Dong
Nam A va Pong A. Tuy nhién, dé cd thé dua ra
nhitng két luan chinh x4dc hon, cin phai tién
hanh phén tich v6i s6 lugng mau 16n hon trén
nhiing trinh ty dai hon ctia DNA ty thé.
Loi cam on: Cong trinh dugc tai trg mot phﬁn tur
dé tai doc lap cip qudc gia mi s6 DPTPL.CN-
05/15. Chung t6i xin chan thanh cam on cac d6i
tugng da dong y tham gia va cung cip mau mau
dé thyc hién nghién ctru nay.
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GENETIC VARIATION OF MITOCHONDRIAL SEQUENCE-HV2
IN VIETNAMESE POPULATIONS

Do Manh Hung, Nguyen Hai Ha, Pham Nhat Khoi, Vu Phuong Nhung,
Nguyen Van Phong, Nguyen Thuy Duong, Nong Van Hai, Nguyen Dang Ton

Institute of Genome Research, VAST

SUMMARY

HV1 and HV2, which located in control D-loop region of mitochondrial, are the hyper-variable parts of
mitochondrial DNA (mtDNA). Therefore, these two sequences were often used for evolutional and forensic
science. In order to determine the genetic variation of populations belong to Nam-A and Nam-Dao language
systems, we sequenced and analyzed the mtDNA HV2 region of individuals from four ethic groups: Kinh,
Muong, Ede and Jarai which represent for those language systems. Study subjects are peripheral blood of 169
individuals belonging to four populations: Kinh, Muong, Ede and Jarai. HV2 regions were sequenced by
Sanger sequencing. As a result, the analyzed mitochondrial control region sequences could be assigned to 79
different haplogroups, with the dominant proportion of three haplogroups: R, B and F. Donors representing
Kinh or Muong population revealed higher haplogroup composition variation in comparison with those
affiliated with Jarai or Ede. In addition, it was indicated that the 4 populations shared the genetic analogy with
other populations inhabited in Southeast Asia and South Asia.

Keywords: D-loop, HV2, haplogroup, languague system, mitochondrial DNA.
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