Khoa hoc Tu nhién n—
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Tém tit:

Nghién ciru nay tip trung xac dinh cac da hinh nucleotide thudc viing diéu khién D-loop, hé gen ty thé ciia cac ca thé
thudc ba tdc ngwdi cing nhém ngir hé¢ Tang Mién, sinh séng ¢ dia ban hai tinh Pién Bién, Lai Chau 1a Ha Nhi, Phu
La va Si La. Bing phwong phap giai trinh tw gen Sanger di xac dinh dwoc 91 diém da hinh khac biét so v6i trinh tw
hé gen ty thé tham chiéu chuin rCRS mi sé6 NC_012920.1. Phén tich thong ké bang kiém dinh Fisher exact (2 phia)
cho thiy c6 14 da hinh cé sw khac biét ¢6 y nghia thong ké (p<0,05) giira cac tdc ngudi, trong d6 c6 4 da hinh chi xuit
hi¢n ¢ toc ngwoi Phu La gom T16086C, C16167T, A16203G va A16318G. Cac phin tich sau hon vé khoang cach di
truyen cho thay khoang cach di truyen trung binh giira cac ca thé thudc cac toc ngwoi Ha Nhi, Phu La, Si La lan lwgt
12 0,01; 0,01 va 0,008. Khoing cach di truyén giira cAic nhém ca thé thudc toc nguwdi Ha Nhi - Phi L4, Ha Nhi - Si La
va Phu L - Si La lan lwot 12 0,011; 0,0105 va 0,0106. Nhirng s6 liéu nay sé 1a co s& dir liéu gop phan vao nghién ciru

da dang di truyén va nguon goc lich st ctia cic toc ngwoi Viét Nam.

Tir khéa: D-loop, da dang di truyén, Ha Nhi, hé gen ty thé, Phu L4, Si La.

Chi sé phén loai: 1.6

Md dau

Trong 54 toc nguodi anh em Viét Nam, ¢6 nhiing toc nguoi
¢6 ngudn gde ban dia da 1am an sinh sdng tir hang ngan nam
trude, lai co nhitng toc ngudi c6 ngudn gde tir cac nude
léng giéng di cu dén giao luu budn ban va trd thanh céng
dong cac toc ngu’cn nguorl Vlet Hién nay, co nhiéu luong
¥ kién khac nhau vé nguon gbc cua cac toc ngudi thiéu sb
Viét Nam, dac biét 1a dong bao cac toc nguoi ¢ vung nui
Tay Bic. V6i uu diém cho két qua nhanh, chinh x4c, dang
tin cdy, phuong phép nghién ctru da hinh ving siéu bién
(D-loop), thudc he genty the da dugc st dung rong rai trong
cac nghlen ctru vé ngudn gde phat sinh ching loai & nguoi
[1]. Nhiéu cong trinh nghién ctru da khao sat da hinh ving
D-loop thudc hé gen ty thé trén cac toc nguoi khac nhau caa
Viét Nam nhu: Kinh, Muong [2], Gia rai, E dé [3], Tay [4],
Mang [5], tuy nhién hién chua c6 cong trinh nao nghién ctru
vé hé gen ty thé cua cac toc ngudi Ha Nhi, Phu La va SiLa ¢
Viét Nam ciing nhu trén thé gidi. Theo thong ké ctia Ban chi
dao Téng diéu tra dan s va nha & trung wong nim 2009, &
Viét Nam toc ngudi Ha Nhi c6 dan sé khoang 21.725 ngudi,
cu tru tap trung & cac tinh Lai Chau, Lao Cai va rai rac trén
cac tinh/thanh phé khac. Ngoai ra, ngudi Ha Nhi con sinh
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séng & phia nam Trung Quéc (khoang 570.000 ngudi) va
Lao. Toc ngudi Phu La c¢6 dan sé 10.944 ngudi, sinh séng
tap trung tai cac tinh Lao Cai, Yén Bai, Ha Giang va Lai
Chau cua Viét Nam va rai rac khoang 4.200 nguoi ¢ céc tinh
bién gi¢i phia nam Trung Qudc. Toc ngudi Si La c6 khoang
709 nguoi, sinh séng kha tach biét tai huyén Muong Té,
tinh Lai Chau va mdt nhom khoéng 1. 800 nguoi sinh song
tai Lao [6]. Day la ba toc nguoi thiéu sd cung sinh sdng trén
dia ban céc tinh mién ndi Tay Bic, cung thugc nhom ngl
hé Tang - Mién, va c6 nhiéu nét trong dong trong vin hoa,
phong tuc tap quan. Trong cong trinh nay, chung t6i st dung
phuong phép giai trinh tu Sanger nhim xé4c dinh cac da hinh
thuoc ving D-loop hé gen ty thé caa 99 ngudi thude ba toc
ngudi thiéu sé Ha Nhi (33 ca thé), Phu La (35 c4 thé) va Si
La (31 ca thé) dé so sanh muc d6 twong dong vé vat chat di
truyén clia cac tc ngudi nay.

Doi twong va phueng phap
Déi twong nghién ciru

Méu méu toan phan thu dé tach ADN dugc lay tir ba
quan thé nguoi toc ngudi Ha Nhi, Phu L4, Si La ¢ dia ban
hai tinh Ha Giang va Lai Chau. Cac ca thé duoc lua chon
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Abstract:

Our study aimed to identify the genetic polymorephism
in the D-loop region of human mitochondrial genome of
three ethnic minority groups namely Ha Nhi, Phu La
and Si La. These ethnic minority groups belonging to
the Sino-Tibetan language family live in Northwestern
Vietnam provinces: Dien Bien and Lai Chau. Using
the Sanger sequencing, we identified 91 variants in the
mtDNA of individuals from three ethnics compared to
the reference mtDNA rCRS NC_012920.1. Statistical
analysis was performed using the Fisher exact test
(2 sides). The result showed that 14 genetic variants
were significantly different among three ethnic groups
(p<0.05). Among them, four genetic polymorphisms
were detected only in the Phu La group, including
T16086C, C16167T, A16203G, and A16318G. Further
analysis indicated that the mean genetic distances
between individuals in each ethnic group Ha Nhi, Phu
La, and Si La were 0.01, 0.01, and 0.008, respectively.
The genetic distances between ethnic groups were 0.011
(Ha Nhi - Phu La), 0.0105 (Ha Nhi - Si La), and 0.0106
(Phu La - Si La). These results contribute further data
to the study of genetic variations and historical origins
of the Vietnamese ethnic groups.

Keywords: D-loop, genetic polymorephism, Ha Nhi,
mitochondrial genome, Phu La, Si La.
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déu 1a nguoi Viét Nam, khoe manh, khong cing huyét thong
va ¢6 bdn ong ba ndi ngoai cung thudc mot toc nguoi. Moi
c4 thé tham gia vao nghién ctru déu da dugc thong béo cu
thé vé muyc dich ctia nghién ctru ciing nhu tién trinh 1ay mau
va dong y tham gia cung cip mau mau cho nghién ctru nay.
Pé tai da dugc Hoi dong dao dic trong nghién ctru y sinh
hoc ctia Vién Nghién ctru Hé gen thong qua va dong ¥ cho
phép tién hanh theo Quyét dinh s 4-2015/NCHG-HPDD.

Phwong phap nghién ciru

Phirong phdp tich chiét va khuéch dai gen: ADN
tong sd duogc tach chiét tir mau mau toan phan sir dung bod
Kit GeneJET Whole Blood Genomic ADN Purification
(Thermo Fisher Scientific Inc., Vilnius, Lithuania). Phan
mg khuéch dai cac doan gen HV-I va HV-II thudc ving
D-loop ciia hé gen ty thé c6 tong thé tich 25 pl bao gom: 1X
dém PCR; 2,5mM dNTP; 1uM tung loai moi tuong ung; 1
unit Taq polymerase (Fermentas); 20 ng ADN t6ng s6. Chu
trinh nhiét phan ung khuéch dai doan gen: 95°C/3 phut; 40
chu ky cua (95°C/30 giay, 56 hoac 58°C/20 giay, 72°C/30
gidy); 72°C/5 phut; gitr 4°C.

Bang 1. Trinh ty cic cap mdi st dung dé khuéch dai cac doan
gen HV-1 va HV-II.

Nhiétdo  Kich thuée
Ténmdi  Trinh tw doan mdi ginmdi  sin phim
(Tm) PCR
HV-I-F 5’-CCACCATTAGCACCCAAAGC-3’ 58°C 693 bp
HV-I-R 5’-CAGCGTCTCGCAATGCTATC-3’
HV-II-F 5’-GCCTAAATAGCCCACACGTTC-3*  56°C 689 bp
HV-II-R  5-TTTATGGGGTGATGTGAGCC-3’

Phuwong phap tinh sach va gidi trinh ty: san pham khuéch
dai gen dugc tinh sach béng GeneJET PCR Purification Kit
(Thermo Scientific) theo huéng din ctia nha san xuét. Trinh
tu ving D-loop hé gen ty thé cia cac c4 thé dugc xac dinh
bang phuong phap giai trinh ty Sanger bang Kit BigDye
Terminator v3.1 (Applied Biosystems) trén mdy gidi trinh tu
ABI PRISM 3500 Genetic Analyzer. Céc trinh tu thu dugc
duoc so sanh voi trinh tu ty thé tham chiéu chuan rCRS ma
s6 NC_012920.1 bang phan mém Chromas va BioEdit.

Phuwrong phdp phdn tich thong ké: cac da hinh phét hién
dugc trén ving D-loop hé gen ty thé dugc so sanh giita cac
toc ngudi véi nhau timg d6i mot bang kiém dinh Fisher
exact (2 phia) dé kiém tra xem c6 sy khac biét co y nghia
thong ké giita cac toc nguoi hay khong Mtic y nghia dugc
1y v6i p<0,05. Khoang cach di truyén trung binh giita cac
ca thé trong mot tdc ngudi va gitra cac toc ngudi voi nhau
dugc tinh bang phan mém MEGA X dua trén trinh ty ving
D-loop h¢ gen ty thé.



Két qua nghién ciu va thaoe luan

Xdc dinh da hinh thupc vang D-loop cuia cdc cd thé
thuéc ba toc ngwoi Ha Nhi, Phu La, Si La

San pham phan tmg nhan gen PCR duoc dién di kiém
tra trén gel agarose 1% dé kiém tra kich thudc. Két qua dién
di cho thdy 2 bang dic higu véi kich thudc lan lugt 693 bp
va 689 bp phu hop vdi kich thude tinh toan theo 1y thuyét.

A16162G T16086C
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ké trong bang 3. Dang chu ¥, c6 hai diém da hinh c6 tan sd
xuét hién 1a 100% & ca 3 toc ngudi trong nghién ctru nay 1a
A73G va A263G. Ngoai ra, co 4 diém da hinh chi xuit hién
& toc ngudi Phit La ma khong thay xuat hién trén cac cé thé
thudc hai toc nguoi con lai 1a 16086C, 16140C, 16203G va
16318G.

Bang 3. Tan suat cac da hinh trinh ty viing siéu bién D-loop
thugc hé gen ty thé & ba nhém ca thé thugc cac toc ngudi Ha
Nhi, Phi L4 va Si La.

Téc nguoi (N, %)"

Pa hinh Ving ADN
Ha Nhi Phu La Si La
’/\ N ‘/\\ nlnoa N

/\ A A \ A n AT3G HV-I 33 (100) 35 (100) 31 (100)

| \‘“\\“ \/‘\“r / "f\
\X/ / \\// \)’ \U \ J’ \/ \ | | A // \l/ \‘\J C150T HV-I 6(18,18) 7 (20) 9(29,03)
R R It L S S AT B T152C HV-I 7(21,21) 8 (22,86) 1(3,23)
n - T199C HV-1 4(12,12) 5(14,29) 7 (22,58)

\ [ ;“A\ : A T204C HV-I 1(3,03) 4(11,43) 0(0)

\ vl ANiNA

s/ \ A //\ ;" (TRl \/ \‘\ ;‘/ |/ ‘ /\\ /\ A \ \ N G207A HV-I 4(12,12) 4 (11,43) 3(9,68)
XY I v \/ ) / A263G HV-I 33 (100) 35 (100) 31 (100)
, RTINS £ 40 N PO T310 HV-1 21 (63,64 31 (88,5 24 (77,42
Hinh 1. Két qua giai trinh tu xac dinh da hinh thudc viing D-loop ¢ ( ) (88,57) (77.42)
(A. Trinh ty allele 16162A clia ca thé HaNhi320 thudc toc ngudi T489C HV-I 20 (60,61) 11(31,43)  11(35,48)
I—A|a Nhl\;.B.. Trinh tu\allele 16162G cla ca thez Sll;a441 thuoc T16086C HV-IT 0(0) 1337,14)  0(0)
toc ngudi Si La; C. Trinh tu allele 16086T clia ca thé HaNhi330
thuoc toc ngudi Ha Nhi; D. Trinh ty allele 16086C clia ca thé ~ T16093C HV-II 6 (18,18) 2(5,71) 2(6.45)
PhuLa604 thudc toc ngudi Phu La). CI6108T  HV-I 4(12,12) 1(286)  17(54,84)

San pham khuéch dai gen PCR sau d6 dugc tinh sach va ~ G16129A  HV-II 10 (30,3) 6(17,14)  21(67,74)
giai trinh ty. Két qua doc trinh ty cho thay tin hi¢u rd rang, A16162G HV-II 4(12,12) 1(2,86) 17 (54,84)
dep, kh’o_ng‘bl nhicu (hlnh ;1)' Sau khi S0 sagh t~r1nh ’tl_I t}}u C16167T — 0(0) 102857 0(0)
duoc voi trinh ty tham chiéu rCRS, ching t6i da phat hién Tle17e v S (2424 S (51 20 (6452
tong cong 91 da hinh (c6 trinh ty khac vdi trinh ty tham § (24,29) .71 (64,52)
chiéu) thudc ving D-loop hé gen ty thé. SO lugng diém da ~ Al6182C  HV-I 4(12,12) D 7(22,58)
hinh trén tirng nhom tdc nguoi duogce liét ké ¢ bang 2. A16183C HV-II 6(18,18) 5(14,29) 7(22,58)
Bang 2. So lugng cac da hinh trung binh phat hién dugc trong ~ T16189C HV-II 9(27,27) 9 (25,71) 10 (32,26)
tiing nhém toc ngudi nghién ciu. A16203G  HV-I 0 (0) 10(28,57)  0(0)

Téc ngwoi T16217C HV-IT 3(9,09) 2(5,71) 3(9,68)
Ha Nhi Phu La SiLa C16223T HV-II 24 (72,73) 17 (48,57) 11 (35,48)
C& mau (ngudi) 33 35 31 C16261T HV-II 2 (6,06) 0 (0) 3(9,68)
S6 da hinh phat hién 8,3£1,6 8,5+1,6 9,2+1,4 C16290T HV-II 6 (18,18) 6 (17,14) 0 (0)
Ving HV-I il 414 ) T16297C  HV-II 0 (0) 4(1143)  3(9.69)
Ving HV-II 4.4+1,7 4,5+12 54+1,4
T16298C  HV-II 9(27.27) 4(11,43)  0(0)

Sau khi c6 thong tin ve .céc da hinh xuat hién trong  1i6304c  Hv-I 5(15,15) 13(37,14) 17 (54.84)
ngAhlen‘ CLFlAl nay, chng t’Ol 10a1~b0 cac dfl hlnh’ cc: tanAso qQua e VAT 927.27) 4(11.43) 000)
thap va ti€p tuc phan tich nhitng da hinh c6 tan so allele
hiém (minor allele frequency - MAF) ¢ it nhat mot nhom ALGISG  HVI 00 102857) 000
trong ba nhoém ca thé 16n hon hoac bang 0,1 (10%). Két ~ C16327T  HV-I 6(18,18) 26,7 000
qua con lai 33 da hinh, trong dé c6 9 da hinh thudc viung T16362C HV-II 9(27.27) 13 (37,14)  7(22,58)
HV-I va 24 da hil’lh thuc}c meg HV-II. Thél’lg tin va tan so T16519C HV-II 20 (60,61) 21 (60) 23 (74,19)

xuat hién cua cac da hinh dugc lua chon phan tich trén ting
nhom cé thé thude tdc nguoi Ha Nhi, Phu L4, Si La dugc ligt
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“(N,%): dii liéu da hinh dugc biéu dién dudi dang: (s6 ca thé mang da
hinh, ty lé phan tram).
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Céc da hinh thudc bang 3 duoc phan tich théng ké sir
dung kiém dinh Fisher exact timg d6i mot giita cac nhom
toc ngudi dé xem co su phan bd khac nhau giita cic nhém
hay khong. Két qua cho théy, trong 33 da hinh ¢6 14 da hinh
¢6 su khac biét c6 ¥ nghia thong ké giita cac nhoém: gém 4
da hinh khi so sanh giita nhém ca thé toc ngudi Ha Nhi va
nhom thudc tdc nguoi Phu L4, 10 da hinh khi so sanh giira
nhom thudc toc nguoi Ha Nhi va nhom thudc toc nguoi Si
La, 10 da hinh khi so sanh gitta 2 nhom thudc toc nguoi Phu
La va Si La (bang 4).

Bang 4. Cac da hinh c6 phan bd khac nhau § cac toc ngudi trong
nghién cdu.

Pa hinh Ha Nhi - Phu L4&®  Ha Nhi- Si La® Phu L4 - Si La®
T152C - 0,03 0,02
T16086C <0,001 - <0,001
C16108T - <0,001 <0,001
G16129A - 0,003 <0,001
A16162G - <0,001 <0,001
C16167T 0,001 - 0,001
T16172C 0,033 0,002 <0,001
Al6182C - - 0,003
A16203G 0,001 - 0,001
C16290T - 0,025 0,026
T16298C - 0,002 -
T16304C - 0,001 -
A16318G - 0,002 -
C16327T - 0,025 -

“Gia tri p dugc tinh bang kiém dinh Fisher exact (2 phia) bang phan
meéem SPSS version 23.

Trinh ty ADN viing D-loop (tir vi tri nucleotide s6 1 dén
576 va tir nucletide s6 16024 dén 16569) cua cac ca thé
dugc sir dung dé tinh toan khoang cach di truyén giita cac
c4 thé trong cling mot toc ngudi va giira cac ca thé thude
cac toc ngudi khac nhau bang phan mém MEGA X. Két qua
cho thay nhom céc ca thé thude toc nguoi Si La co khoang
cach di truyén trung binh giita cac ca thé thap nhat (khoang
0,008) so voi cac nhoém thudce tdc nguoi Ha Nhi va Si La
(khoang 0,01). Khi so sanh gitta cac nhom tdc nguoi, ching
t6i nhan thiy khoang cach giita cac c4 thé thudc cac nhom
toc ngudi khong khac nhau nhiéu (khoang cach trung binh
d~0,01) (bang 5).

Bang 5. Thong tin vé khoang cach di truyén trung binh clia cac
tdc ngudi tham gia trong nghién ciu.

Khoing cich di truyén giira cic ca thé trong mét toc ngudi

Ha Nhi 0,0107
Phu L4 0,0101
SiLa 0,0081
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Khoing cich di truyén giira cic tdc nguoi

Ha Nhi Phu La Sila
Ha Nhi
Phu La 0,011
SiLa 0,0105 0,0106

Thdo ludn

He¢ gen ty thé ¢ ddc diém dugc di truyén chi yéu theo
dong me, khong hodc rét it xay ra trao ddi chéo va cé ty 18
dot bién phat sinh da hinh tuong dbi cao. Do do6, da hinh
thuoc hé gen ty thé 1a mot cong cu rat hiéu qua trong cac
nghién ciru vé lich str phat sinh va di cu cia cac chung toc
loai ngudi [7-9]. Hai da hinh A73G va A263G xuét hién véi
tan s 100% & nghién ctru nay ciing da xuat hién véi tan sd
100% & cac nghién ctru vé hé gen ty thé ¢ cac toc ngudi Viét
Nam khac nhu: toc nguoi Kinh va tdc nguoi Muong [2],
Thai, Tay, Mong [10], Mang [5]. Pay ciing la cac da hinh
tuong d6i phd bién & cac toc ngudi lang giéng nhu ngudi
Makrani ¢ Pakistan [11], hay nguoi Quang Tay ¢ Trung
Qudc [12].

Céc két qua tinh toan khoang cach di truyén cho thay hé
gen ty thé twong ddi dong nhét giita cac ca thé trong mot toc
nguoi va gitta ba toc nguoi Ha Nhi, Phu La, Si La. Pay la
cac toc nguoi da sinh séng 1au doi (hon 300 nim) cung trén
dia ban cac tinh mién nai Tay Béc [13], vi vay két qua trén
hoan toan c6 thé hiéu dwoc. Tuy nhién, trong nghién ctru
nay chiing t6i da phat hién 14 da hinh c6 su khac biét co y
nghia thong ké giita cac nhom ca thé thudc ba tdc nguoi.
Diéu nay cho thdy riang, mic du sinh song trén cing dia
ban, cung thuoc mot nhém ngir h¢ Tang - Mién va van hoa,
phong tuc ¢6 nhiéu diém tuong dong, nhung cac toc ngudi
nay, van c6 nhiing diém doc dao vé mait vat chat di truyén.
Dic biét 1a & nghién ctru nay, ching t6i phat hién thay 4
da hinh chi xuat hién & nhom thudc toc nguoi Phii La ma
khong xuét hién ¢ hai nhom toc nguodi con lai la: T16086C,
C16167T, A16203G va A16318G. Cac da hinh nay da dugc
ghi nhan xuat hién véi tan sb da dang & cac quan thé ngudi
khoe manh tai Iran [14], quan thé nguoi Tay Tang (Tibetan)
& chan nui Himalaya [15] va ngudi Ma réc [16]. Cac da hinh
nay ciing khong thay xuat hién hodc xuit hién vai tan s6 rat
thdp & cac toc nguoi khac sinh séng trén cing dia ban nhu
toc nguoi Kinh, toc nguoi Mang [5], hay tdc nguoi Lo Lo,
toc nguoi La Hu (dir liéu chua cong bo). Vi vay, cac da hinh
trén c6 thé coi la cac da hinh dic trung cho hé gen ty thé cua
toc nguoi Phu La. Cac két qua ban dau nay sé 12‘1 co so dir
lidu dé chung toi t1ep tuc nghién ctru sdu hon vé lich str di
truyen va nguon goc tién hoa cua cac toc nguoi Viét Nam.
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Nghién cuu nay da xac dinh dugc cac da hinh thudc
viing D-loop hé gen ty thé ciia nhém céc cé thé thudc ba toc
nguoi ciing thudc ngit hé Tang - Mién 1a Ha Nhi, Phu La va
Si La. Mic du véi ¢ mau con han ché, nghién ciru nay budce
dau da xac dinh duoc da hinh nucleotide ty thé giita cac ca
thé thugc ba toc nguoi nay tuong dbi giong nhau va khong
c6 su khac biét 16n. Tuy nhién, két qua nghién ctru ciing chi
ra 14 diém da hinh thudc ving D-loop c6 su phan b khac
nhau c6 ¥ nghia thong ké giira cac nhom cé thé thude cac
toc nguoi khic nhau, trong d6 ¢6 4 diém da hinh chi xuét
hién & nhom ca thé thudc toc nguoi Phu La ma khong Xudt
hién ¢ hai nhom tdc nguoi con lai cling nhu cac toc nguodi
lan can sinh song trén cing dia ban. Pay 1a nghién ctru tién
dé dé chiing t6i tiép tuc phan tich sau hon vé da dang hé gen
ty thé cling nhu toan bo hé gen cuia cac toc ngudi Viét Nam.

Cong trinh dugc hoan thanh véi su tai tro tir dé tai cap
nha nude ma s DPTPL.CN-05/15, do B6 Khoa hoc va Cong
ngh¢ quan ly. Chung t6i xin chan thanh cam on B Khoa
hoc va Cong nghé cung nhitng ngudi da tham gia cung cip
mau cho nghién ctru nay.
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