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TOM TAT

Cho H’méng coc dudi 1a gidng ché ban dia, phan bd ¢ ving nui phia Bic Viét Nam, s& hitu nhidu

dac tinh quy nhu théng minh, nhanh nhen, c6 thé luc tot, kha nang thich nghi véi diéu kién méi truong
t6t, than thién véi con ngudi va dic biét ching c6 kha ning thyc hién nghiép vu. Nghién ctru danh
gi4 da dang di truyén ciia gibng chd H’mong coc dudi trén co sé giai trinh tu nucleotide ving siéu
bién thir nhat (HV1) trong viing D-loop thudc hé gen ty thé ciia 45 mau thu ngau nhién tai hai tinh Ha
Giang va Lao Cai cho thay ché H'méng cdc dudi co mirc d6 da dang di truyén cao: Chi s6 da dang
nucleotide (Pi = 0,00801), da dang haplotype (Hd = 0,96162) va sd nucleotide khac biét trung binh
(Kt = 5,18384). Cho H’'méng coc dudi da dugc xac dinh mang 25 haplotype khac nhau thuéc nhom
haplotype (A, B, C va E). Trong d6, c6 7 haplotype méi (Anl dén An7) thugc nhom haplotype A
chua duoc cong b va 18 haplotype con lai da dugc ghi nhan trude day ¢ cac gidng cho trén thé gidi.
Hon nita, ché H’méng cdc dudi con mang cac haplotype dang c6 nhu B1, C2, E1 va E4. Dic biét,
khong co ca thé nao mang haplotype dang D va F. Ché H'méng coc dudi c() 38 vi tri nucleotide da
hinh, gf”)m 32 vi tri c6 cac dot bién thay thé nucleotide va 6 vi tri c6 dot bién mat hay thém nucleotide.
Hau hét cac dot bién thay thé 1a dong hoan (31/32), chi c6 1 vi tri nucleotide ¢6 di hoan. Phan tich
phat sinh chung loai cho thdy chd H’méng coc dudi ¢o quan hé rat gan giii voi cho ngudn gbe tir khu
vuc Dong A (Trung Qubc, Nhat Ban va Han Qudc).

Tir khéa: Cho H’méng coc dudi, da dang di truyén, haplotype, phat sinh loai, ving HV1 (D-loop).

MO DAU

Gidng Ché nha (Canis lupus familiaris) 1a
thanh vién duy nhét trong ho Ché (Canidae) va
1a dong vat c6 va 1au doi nhat c6 thé duge thun
hoa hoan toan trén thé glm vi bang chung lich
st cho thay ching c6 moi lién hé 16n véi con
ngudi co thé bat ngudn tir thoi ky tién van hoa xa
x06i (Turnbell, Reed, 1974). Trong lich sir thudn
hoa cho, hon 400 gidng ché vé mit hinh thai bién
d6i nhat da duoc thiét 1ap lai gitta hodc trong
ngudn gdc to tién ciia ching hay ciing bang cach

chon loc nhéan tao (Tsuda ef al., 1997). Hon nita,
c¢6 sy bién doi hinh thai 16n trong s6 hon 400
gidng ch6, nhung quan diém phd bién va duoc
chép nhan nhiéu nhéat, chu yéu dua trén cac
nghién ctru vé hinh thai hoc: mot loai soi (Canis
lupus), 13 t6 tién hoang di ctia cho nha (Lorenz,
1975; Zimen, 1981). Su khac biét trong kich
thudc va hinh dang giita cac gidng ché vuot qua
sO loai trong ho cho (Canidae) (Wayne, 1986a,
b). Sur khac biét trong hanh vi va sinh 1y cua cac
gidng cho ciing rit dang ké (Hart, 1995). Tuy
nhién, sy da dang trong qué trinh thuan hoa céc
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gidng cho dang gép phai tr ngai 16n boi sy thiéu
cac thong tin v€ da dang va bién ddi di truyen anh
hudng dén cac dic diém kiéu hinh. Cho dén nay,
nuoc ta da ghi nhan mot s6 loai cho ban dja nhu
cho lung xoay Phu Quéc, cho dang soéi, cho
H’mong coc doi, cho Lai va ché Bic Ha (Nguyen
Thanh Cong ez al., 2019). Su tf)n tai cua cac phan
loai ché va thong tin chi tiét vé chon loc nhan
gidng cac gidng ché ban dia tai Viét Nam con rat
it va tan man. Pac biét, rng dung sinh hoc phéan
tir trong nghién ctru cac gidng cho ban dia Viét
Nam chua nhiéu, chi c¢6 loai ché lung xody Phu
Qudc dd duge nghién ctu kha day du (Trin
Hoang Diing ef al., 2016; Thai Ké Quan et al.,
2016 a,b) va mot vai nghién ctru so b vé cho
H’moéng coc duoi da duge thye hién (Bui Xuan
Phuong et al., 2015; Nguyen Thanh Cong et al.,
2019), do d6 co so dit lidu di truyén ctia cc gidng
cho ban dia ¢ Viét Nam noéi chung va cho
H’méng coc dudi néi riéng con rat han ché.

Hién nay, nhiéu nghién ctru da str dung ving
diéu khién hoat dong phién ma ctia h¢ gen ty thé
(control region - CR) hay con goi vung D-loop
c6 kich thuéc 1270 bp nam & vi tri nucleotide
15.458-16.727 trong phan tich ngudn gdc, quan
h¢ ho hang va tién hoa gén ¢ murc loai va quan
thé ctia loai ché (Thai Ké Quén, 2019). Pic biét,
Asch va ddng tac gia (2005) chi ra rang phan bién
d6i ctia vung D-loop thich hop dé nghién ciru da
dang di truyén & murc dudi loai Cho. Ving D-
loop gdm c¢6 ving siéu bién thir nhat (HV1), ving
1ap lai song song va viing siéu bién thir 2 (HV2).
Néu ving HV 1 mang tinh da hinh rat cao va duoc
sir dung trong nghién ctru di truyén thi ving HV2
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lai rat bao tha, con ving 1ap lai ¢6 sy bién dong
manh v¢é s6 1an 13p lai nén gay ra kho khan trong
nghién ctru, vi thé ving HV2 va ving lap lai
thuong dugce loai bo khi phan tich di truyén ving
D-loop (Imes et al., 2012; Tran Hoang Diing et
al.,2016). Thong tin thu dugc tir viéc nghién ctu
su da dang trinh ty nucleotide vung D-loop cua
hé gen ty thé ciing nhu ving méi héa ciia mtDNA
rat c6 ich trong viéc phan tich xac dinh cic nhom
kiéu don boi (haplotype) va nhom don boi
(haplogroup) va xac lap ngudn gbc ciia cho (Imes
etal, 2012; Ren et al., 2017).

Trong nghién ctu nay, ching t6i thuc hién
giai trinh tu nucleotide vung gen HV1 trong ving
D-loop ciia hé gen ty thé cua 45 ca thé cho
H'mong cdc dudi ¢ hai tinh Ha Giang va Lao Cai
ctia Viét Nam dé xac dinh mtc d6 da dang di
truyén, lam co sé khoa hoc cho dé xuét cac giai
phap chon giéng, nhan gidng va phat trién bén
viing loai nay ¢ Viét Nam.

VAT LIEU VA PHUONG PHAP
Vit li¢u

Trong chuyén di khao sat thuc dia tir ngay
10-25/11/2019, chiing t6i da thu dugc mau mau
ngiu nhién ciia giong chd H’méng coc dudi ¢ hai
tinh Ha Giang va Lao Cai, Viét Nam (Bang 1,
Hinh 1) 1am vat li¢u nghién ctru. Tai thuc dia cac
miu nay dugc danh sb, bio quan trong Ong
eppendorf 2 mL c6 chita con 80%, va dua vé
phong thi nghiém bdo quén trong tu lanh am sau
30°C cho dén khi phan tich DNA.

Bang 1. Dac diém 45 ca thé ché H'méng cdc dudi stv dung trong nghién ctru.

£ X Chiéu Trong x X
SO bia diém Kinh do Vi do Gioi Mau 0" Lwong Maso
hiéu tinh  Iéng GenBank
(cm) (ko)
P. Céc Léu, Lao o Eot man o ap A" .
HMOT 103°57'53" 22°30'3" Cai  Den 515 16 MN914882
o mopnan | 22° 28" )

HMO02 103°59'38" 3, Puc  Vén 53 215  MN914883
HMO3 (P;'aiBaC Cuong, Lao 30 5g: 351 ;g.. 45 Cai  Vén 496 20 MN914884
o mop an  19°45' . Vang
HMO4 103°59'35" . cai 516 17 MN914885

246



Tap chi Cong nghé Sinh hoc 19(2): 245-257, 2021

HMO05

HMO6

HMO7

HMO08

HMO09

HM10

HM11

HM12

HM13

HM14

HM15

HM16

HM17

HM18

HM19

HMZ20

HM21

HM22

HM23

HM24

HM25

HM26

HMZ27

HM28

P. Nam Cuwong,
Lao Cai

P. Pom Hang, Lao
Cai

P. Kim Tan, Lao
Cai

TT. Bac Ha, Lao
Cai

TT. Sapa, Lao Cai

H. Quang Binh, Ha
Giang

P. Minh Khai, Ha
Giang

103° 59' 35"

103° 58' 29"

103° 58' 29"

103° 58' 29"

103° 59' 52"

104° 1" 17"

104° 1" 17"

104° 1" 17"

104° 1" 17"

104° 1" 17"

104° 1" 21"

104° 16' 34"

104° 16' 34"

104° 16' 34"

104° 17" 44"

104° 17" 27"

103° 49' 59"

103° 49' 59"

103° 47" 11"

104° 30" 10"

104° 58' 37"

104° 59" 13"

104° 59" 13"

104° 59" 13"

19° 45'
50"
22° 28
26"
22° 28
26"
22° 28
26"
22° 26'
37"
22° 25'
25"
22° 25'
25"
22° 25'
25"
22° 25'
25"
22° 25'
25"
22° 28
45"
22° 32
11"
22° 32
11"
22° 32
11"
20° 43’
39"
22° 31
57"
22°19'
54"
22°19'
54"
22° 24
32"
22° 24
43"
22° 49
47"
22° 49
13"
22° 49
13"
22° 49
13"

Cai

Puc

Cai

Cai

Cai

Cai

Cai

Cai

Cai

Puc

Puc

Puc

Cai

Cai

Cai

Puc

Cai

Cai

Cai

Puc

Puc

Puc

Cai

Cai

Nau do
Pen
Pen

bé

Pen
Pen
Pen

bé

Pen

De;n,
ng
trang

Pen

Pen

Pen
vén

Pen

50,5

57,5

51,2

49,4

51

48,6

47,4

47,1

445

50,1

50

53,4

41,9

47,5

51,1

43

55,6

46,2

54,1

52,6

50,4

53,45

446

53

19

26

20

18

18

15

14,5

19

18

17

20

20

14

14

16

24

15,5

19

21

16

20

13

22

MN914886

MN914887

MN914888

MN914889

MN914890

MN914891

MN914892

MN914893

MN914894

MN914896

MN914897

MN914898

MN914899

MN914900

MN914901

MN914902

MN914903

MN914904

MN914905

MN900871

MN900872

MN900873

MN900874

MN900875
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HM29 104° 58' 53" 22°50'1" Dyc Den 51,1 14 MN900876
HM30 P.Nguyén Trai, Ha  104° 59' 5" if 49 Cai  Den 49 16 MN900877
Giang
o e g 22049 X
HM31 104°59'5" 7%, Puc Vang 50 15 MN900878
HM32 104°59'5" 22,49 puc Y29 4705 14 MN900879
41 den
o EQ BN 22° 49 A aa
HM33 104°59'5" 79, Puc Naudé 512 18 MN900880
o mqen  22°49 3 R
HM34 104°59'5" 7%, Cai  Ven 485 21 MN900881
o rqen | 22°49
HM35 o 104° 59' 5 ; Puc Den 456 16 MN900882
P. TrAn Phu, Ha 41
Gian ° 49"
HM36 9 104° 59' 5" fﬁ 49 Cai  Ven 482 17 MN900883
o rqen | 22°49 3 .
HM37 104°59'5" 79, Cai  Vang 459 16 MN900885
o =g &N 22° 49’ .
HM38 104°59'5" 7%, Cai  Den 486 19 MN900886
o mqoqn  22° 49 . Vang
HM39 104°59'21" 27, Cal  roang 446 20 MN900887
o £Q! 5" o A1 En Trang
HM40 104°59'20" 23°4'5"  Byc ol 526 30 MN900888
HM41 104°59' 20" 23°4'5"  Dyc Vén 466 15 MN900889
H. Quan Ba, Ha o mrr AAn o A e .. Vén
HM42 oo 104° 59' 20" 23°4'5 Cai  gor 476 16 MN900890
HM43 104°59' 20" 23°4'5"  Cai  Den 506 23 MN900891
HM44 104°59' 20" 23°4'5"  Cai \k’if:g 46 14,5 MN900892
H. béng Van, Ha ooq g  23°16' A a2
HM45 g 105° 21" 15" 0, Puc Naudé 555 21 MN900893
Bang 2: Céac giébng ché tham khao trén GenBank trong nghién ctu.
Tén giéng S6mau  Dia diém Ma s6 GenBank Ghi cha
Cho Soi Tay Tang (Tibetan wolf) P .
Canis lupus laniger 2 Trung Quoc FJ032363; NC011218 Loai ngoai
Cho S6i hoang (Canis latrans) 3 M7 DQ480511; DQ480510; nhom
(coyote) y DQ480509
Ché Jindo Han Quéc 1 Han Quéc AF531741 E?pk’type
Ché Pungsan Han Quéc 1 Tridu Tién EU789662 E?p'c’type
Haplot
Ché Chindo Nhat Ban 1 Nhat Ban AB622528 Eq o pe
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Haplot
Ché Shiba Nhat Ban 1 Nhat Ban D83632 Ei‘p otype
Ché Phu Quéc 2 Viét Nam KF757297; KF757290 paplotype
VC\)/QI(?)Sm Trung Quoc (Chineses 1 Trung Quéc AYO16845
Ché Sharpei Trung Quéc 1 Trung Quéc  GU079513

Hinh 1. Giéng ché H'méng coc dudi dwoc ldy mau mau tai Ha Giang (A) va Lao Cai (B).

Tach chiét va tinh sach DNA tong sb

DNA tong s6 dugc tach chiét bang bo kit
InviMag® Blood DNA Mini Kit/KFDuo
(Thermo scientific, My). Cac budc duge thyc
hién theo huéng dan cua nha san xuat.

Nhin ban gen dich bang ky thuat PCR

Ving siéu bién thtr nhat thugc ving D-loop
clia hé gen ty thé gidng ché H’méng coc dudi
dugc nhan ban bang ky thuat PCR sir dung céc
cap moi: DF: 5'-
GCACCCAAAGCTGAGATTC-3'; DR: 5'-
ACCTTGATTTTATGCGTGAGTT-3'  duoc
thiét ké dua trén trinh ty tham khao (AY729880)
trén GenBank véi kich thudc 1y thuyét 650 bp.
Mdi phan tmg PCR c6 thé tich 25 uL véi cic
thanh phan: 12,5 uL PCR Master mix kit (2X),
1,25 pL moi xudi (10 pmol/puL), 1,25 uL mdi
nguoc (10 pmol/uL), 3 uL DNA (10 - 20 ng), 7
uL H>O deion). Phan ng dugc thuc hién trén
may PCR model 9700 (GeneAmp PCR System
9700, My). Chu trinh nhiét cta phan tmg PCR

gom 94°C trong 3 min; tiép sau 1a 35 chu ky nbi
tiép nhau véi cac bude: 94°C trong 45 s, 55°C
trong 45 s, 72°C trong 45 s; két thiic phan tng
nhan gen ¢ 72°C trong 10 min, giit san pham &
4°C.

Gidi trinh tw va hiéu chinh trinh ty nucleotide

San phdm PCR duoc dién di trén gel agarose
1,5% va qua trinh xac dinh trinh ty nucleotide
duogc thyc hién tai Cong ty Macrogen, Han Quéc.
Trinh tg DNA sau khi giai trinh tg dugc hi€u
chinh va loai b cac tin hi¢u nhiu bang phan
mém ChromasPro2.1.6 (Technelysium Pty Ltd,
Helensvale, Queensland, Australia) va dugc so
sanh voi cac trinh ty da c6 trén GenBank (str
dung cong cu BLAST trong NCBI). Céc trinh tu
phan tich dwgc sap xép thiang hang bang phan
mém Bioedit v7.0.5.2 (Hall, 1999).

Dinh loai haplotype

Xac dinh haplogroup, haplotype va cac vi tri
dot bién cua giéng ché H’'méng coc dudi trén
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vung gen HV1 (D-loop) str dung cong cu dinh
loai nhanh haplotype HV1 DNA ty thé cho (Thai
Ke Quan et al., 2017).

Pa dang di truyén

St dung phan mém DnaSP 5.1 (Pablo ef al.,
2009) dé xac dinh chi s da dang nucleotide (Pi),
da dang haplotype (Hd) va sb nucleotide khéac
biét trung binh (Kt) cua gidng chd H’méng coc
duéi.

X4ay dung cay phat sinh chiing loai

Cay phat sinh chung loai dugc xay dung dua
trén phuong phéap xac suat toi da ML (Maximum
Likelihood) str dung phan mém Treefinder (Jobb
et al., 2004) va phuong phap Bayesian inference
(BI) bang phan mém MrBayes v 3.2.1 (Ronquist,
Huelsenbeck, 2003). Trudc khi phan tich ML va
BI, dir liéu trinh tur nucleotide s€ dugc khao sat
phan b nucleotide, kiém tra cac gia thuyét va
xac dinh md hinh tién héa t6i wu st dung bai
Kakusan 4.0 (Tanabe, 2011) dua trén thong tin
Akaie dugc hi¢u chinh (corrected AICc - Akaike
Information Criterion). M hinh tién héa t6t nhat
dugc chon cho ML 1a md hinh déo chiéu thoi
gian tong thé (GTR) véi gid tri tham s6 gamma
(G: 0,1000 trong ML va 0,3665 trong BI) trén
ving gen HV1. Thyc hién véi 1.000 lan lap lai
dé xac dinh gia tri ing ho (bootstrap) trong cay
ML va BL

KET QUA VA THAO LUAN

Xac dinh haplotype ciia giéng ché H’méng coc
duoi

San pham PCR 45 miu cua gidng cho
H’moéng cdc dudi sau khi duge giai trinh tu hai
chidu (xudi va ngugc) cua vung gen HV1 dugce
hi¢u chinh, ghép ndi véi sy trg gitp cua phan
mém chromasPro 2.1.6 dé loai bo cac vung tin
hi¢u nhiéu va cac dinh mau khong rd rang. Tong
s6 45 trinh ty nucleotide sau hiéu chinh di thu
dugc doan trinh ty c6 kich thudc 650 bp, dung
kich thudc 1y thuyét va dugc lan luot dwa vao
cong cu dinh loai haplotype ctia Thai Ke Quan va
dong tac gia (2017) dé xac dinh haplogroup,

250

Pham Thanh Hai ef al.

haplotype va cac vi tri dot bién lam co s danh
gi4 su da dang di truyén gidng ché H'mong coc
dudi. Tat ca 45 miu nay da duoc ding ky trén
Ngin hang Gen Qubc té voi mi s6 GB
(MN914882 dén MN900893) va xac dinh dugc
25 haplotype thu¢c 4 haplogroup 1a A, B, Cva E
(Bang 3). Trong d6, hau hét cac miu déu nam
trong haplogroup A (41/45; 91,1%), nhom
haplogroup B, C, va E déu chi c6 1 miu thudc
cac nhom nay, chiém ty 18 rat thap.

Dua trén trinh tu nucleotide da hinh don
(SNP) cua vung vung D-loop, cac nha nghién
citu da xéac dinh dugc 6 haplogroup cua cac
gidng cho trén thé gidi 1a A, B, C, D, E, va F
(Li, Zhang, 2012; Pang et al., 2009; Savolainen
et al., 2002; Thai Ke Quan et al., 2016 a,b).
Trong d6, 71,3% cho mang haplogroup A;
95,9% mang haplogroup A, B hoac C. Ca 3
nhom (A, B, C) déu phan bd trén toan thé gisi
v6i tan suat ngang nhau (97,4%) (trr nhém C
khong c6 ¢ chau My). Nguoc lai, ba nhom
haplogroup D, E va F 1a cac haplogroup hiém
(chiém chua dén 3%), trong d6 nhom E va F chi
chiém 1-2% va chung chi phan b6 giéi han ¢
Thé Nhi Ky, Tay Ban Nha va ving Scandinavia
(nhém D); & Nhat Ban, Han Qudc va Trung
Quédc (nhom E) va Nhat Ban, Siberia (nhom F)
(Bjornerfeldt et al., 2006; Nguyen Thanh Cong
et al., 2019; Pang et al., 2009; Tanabe, 2006).
Trong mdi haplogroup cé nhiéu haplotype khac
nhau do su sai khac 1 nucleotide nao dé. Biéu
d6 cho thdy su khac biét vé& hinh thai cua cac
gidng cho trén thé gidi khong phai 1a két qua ciia
qua trinh thuan héa chung ¢ timg khu vuc dia Iy
khac nhau ma do qua trinh di cu va qua trinh
glao phéi giira cac giong voi nhau. Didu nay ly
giai vi sao cac giong khac nhau cd thé mang
nhiéu haplotype khac nhau va mét haplotype co
thé tim thy ¢ nhiéu gidng ché khac nhau (Tran
Hoang Diing et al., 2016). Nghién ctru cua
chung t6i ciing chi ra ré'lng trong 45 ca thé gidng
ché H’mong cdc dudi tim ra 25 haplotype thudc
4 nhom A, B, C va E hoan toan phu hop voi céc
cong b trén thé gi6i va day sé 1a nguon thong
tin rat can thlet quan trong gitp lam sang to
ngudn gbc ché H'mong coc dudi cua Viét Nam.
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Bang 3. Nhan dang haplotype clia 45 ca thé ché H'méng coc dudi trong nghién clru.

Haplogroup  Haplotype Cac vj tri dot bién Isu?o’ng 2;2;1 suat
A3 A15627G T15639A C15814T T16025C 2 444
A11 T15639A C15814T T16025C 4 8.89
A29 A15627G T15639A G15652A C15814T 4 8.89
Ad4 T15639A G15652A C15814T 1 222
A15627G T15639A T15751C C15814T C15959T
A62 T16025C A16034G 6 13,33
A73 A15627G T15639A G15652A T15665C C15814T 6.67
A85 A15627G C15630T T15639A C15814T T16025C 2 4.44
T15620C A15627G T15639A C15750T C15814T
A99 1100550 1 222
A15627G C15630T T15639A C15814T C15912T
A106 s 1 222
A15627G T15639A T15650C C15814T C15959T
A121 s 1 222
C15487T A15627G T15639A C15814T C15959T
A131 T16025C A16033G 2 444
A A15627G T15639A C15814T C15959T T16025C
A138 A ooane 3 6,67
A15627G T15639A C15814T A15931- C15959T
A140 T16025C A16033G 1 2,22
A15627G T15639A G15652A T15665C C15814T
Al43 C15841T A15931- ! 2,22
An1 T15625C T15639A G15652A C15814T 1 222
An2 T15639A A15811G C15814T T16025C A16033G 1 222
Ana C15486T A15627G T15639A C15814T C15959T b2
T16025C A16034G ’
And A15627G T15639A G15652A T15665C C15807T b2
n C15814T C15841T A15931- :
T15505C A15627G C15630T T15639A C15814T
An3 T16025C A16033G 2 444
A15627G T15639A C15814T C15959T T16025C
An6 e05a0 2 4.44
An7 A15626G A15627G T15639A C15814T C15950T b2
n T16025C A16034G ’
C15526T C15595T T15612C C15632T T15639G
B B1 A15643G G15652A T15800C C15814T T15815C 1 222
C15912T C15955T A16003G
C15508T C15526T T15611C T15639G T15650C
c c2 T15800C C15814T C15912T G15938- C15955T 1 222
A16003G
C15526T A15553G C15632T T15639A G15652A
E E1 T15800C A15811G C15814T C15912T G15938- 1 222

C15955T A16003G
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C15526T A15553G C15632T T15639A G15652A

E4
A16003G

T15800C A15811G C15814T C15912T G15938- 1

2,22

Chu y: haplotype An1, An2, An3, An4, An5, An6 va An7 la cac haplotype m¢&i thudéc nhém haplogroup A.

Bang 4. 25 haplotype da hinh clia 45 ca thé ché H'méng coc dudi trong nghién ciru.
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Tong s6 45 trinh ty DNA viing siéu bién thir
nhat (HV1) thudc ving D-loop cta 45 miu cho
trong nghién ctru da xac dinh dugc 25 haplotype
khac nhau, trong d6 c6 7 haplotype méi (Anl dén
An7) thudc haplogroup A chwa dugc cong bd, 18
haplotype con lai dé dugc ghi nhén trude day ¢
céc gidng cho trén thé gidi (Bang 3). Céc trinh ty
mang haplotype thugc cac haplogroup thuong
gip 1a A, B, C chiém dén 95,56%, khong co
truong hop nao mang haplotype thuéc nhom D
va F. Pang chu y, da xuat hién 2 haplotype (E1
va E4) chiém 4,44% mang haplotype thudc nhom
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E 1a nhom hiém trén thé gidi. Trong sb cic
haplotype thuéc nhom A, B, C cta gidng cho
H’mong cdc dudi cdé mét ty 1€ cao (44,45%) cac
haplotype pho quat (Universal type haplotype —
UT haplotype) 1a A11, A29, A62, A73, A138.
Cac haplotype nay cung thuong dugc ghi nhan
v6i ty 1é cao trong nhiéu nghién ciru da cong bd
(Ardalan et al., 2015; Imes et al., 2012; Pang et
al., 2009; Thai Ke Quan et al., 2016a,b). Hon
nlta, chd6 H’moéng coc dudi con mang cac
haplotype dang c¢6 nhu B1 va C2. Bui Xuan
Phuong va dong tac gia (2015) da xac dinh duoc
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8 haplotype trong 120 ca thé thu ngiu nhién tir
mAu tai ctia ché H’'moéng cdc dudi tai Ha Giang
va Lao Cai. Tuy nhién cac haplotype nay chua
dugc d6i chiéu, so sanh va nhan dang tén
haplotype v&i cac haplotype di cong b trén thé
giéi. Gan day, Nguyen Thanh Cong va dong téc
gia (2019) da xac dinh dugc 15 haplotype khac
nhau bao gém: A22, A29, Ad4, A65, A73, Al121,
B5, C2 va 7 haplotype méi trong 31 cé thé thu
ngau nhién tir miu 16ng ctia ché6 H’méng coc
dudi tai cac tinh mién nui phia Bac Viét Nam va
cac hd chan nudi 6 Ha Noi. Ngoai cac haplotype
da duogc cong bd boi Nguyen Thanh Cong va
dong tac gia (2019), trong nghién ctru cta ching
t6i da bd sung thém 20 haplotype (13 haplotype
thugc nhom A, B, C va 7 haplotype méi chua dat
tén) cho gidng cho H'mong cdc dudi & Viét Nam.

Két qua nay da lam tang s6 lwong cac haplotype
dugc tim thay ¢ gidng ch6 H'mdng coc dudi la
32 haplotype, cao hon sé lugong haplotype dugc
tim thdy & cho xoay Pha Quéc (15 haplotype) va
cho nha Viét (15 haplotype) (Tran Hoang Diing
etal., 2016).

Pa dang di truyén giéng ch6 H’mong coc dudi

Trén toan bd chiéu dai DNA viing siéu bién
thir nhat (HV1) thude vang D-loop ctia gidng cho
H’mong cc dudi co 38 vi tri nucleotide da hinh,
g6m 32 vi tri c6 cac dot bién thay thé nucleotide
va 6 vi tri c6 dot bién mat hay thém nucleotide
(indel mutation). Hau hét cac dot bién thay thé 1a
dong hoan (31/32), chi ¢6 1 vi tri nucleotide
15639 1a c6 di hoan (Béang 4).

Bang 5. Mirc d6 da dang nucleotide & gidng ché H'méng coc dudi.

Gibng ché Pi Hd Kt Nguén tham khao
Cho6 H'mbng coc dudi 0,00801 0,9616  5,18384 Trong nghién ctru
Ché lung xody Phi Quéc 0,014588 0,9042  8,519596 o .
s vpa Thai Ké Quan et al., 2019
Ché nha Viét Nam 0,014035 0,8814  8,182424
Cho Pungsan, Triéu Tién 0,011367 0,9064 6,615385
Cho Jindo, Han Quéc 0,006645 0,7308  3,867199 Pang et al., 2009;
Ché Théi Lan 0,008599  0,9493  5,595971 Savolainen et al., 2002
Cho Shepherd Birc 0,008681 0,6842  5,052632
Kopan et al., 2009; Okumura
Cho Shiba, Nhat Ban 0,012221 0,8161 7,112644 et al., 1996; Savolainen et
al., 2002;
Cho Ngao Tay Tang 0,006645 0,8063  3,867389 Ren et al., 2017
. PN Pang et al., 2009;
Cho Kangal, Tho Nhi Ky 0,015272 0,8407  8,888482 Savolainen et al., 2002
Ché Maltese 0,011758 0,8046  6,855172 Takahasi et al., 2002
Ché chén ctru BS Dao Nha 0,008291 0,4841 4,825397
s Asch et al., 2005
Cho Serra da Estrela B6 Dao Nha 0,016842 0,8520  9,802139

Chu y: Chi sé da dang nucleotide (Pi), da dang haplotype (Hd) va sé nucleotide khac biét trung binh (Kt)

Chi s6 da dang nucleotide (Pi), da dang
haplotype (Hd) va s nucleotide khac biét trung
binh (Kt) 13 cc tham s co ban duoc st dung dé
danh gia mirc 46 da dang di truyén. Hd 1a thudc
do tinh duy nhét ciia mot kiéu haplotype cu thé
trong mt quan thé nhat dinh, nd phan anh sy
phong phii haplotype trong mot quan thé (Fu,

1997). Pi va Kt mic d6 dot bién haplotype
(Tajima, 1989). Ket qua ¢ Bang 4 chi ra chi so0
Pi, Hd va Kt & giéng ché H’'mong coc dudi lan
luot 12 0,00801; 0,96162; 5,18384, twong tig. SO
nucleotide khac biét trung binh (Kt =5,18384) va
chi sb da dang nucleotide (Pi = 0,00801) giita cac
haplotype cua cho H’'mong cdc dudi cao hon 4
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gidng (Jindo, Nhat Ban; Ché Ngao Tay Tang,
ch6 Shepherd Dirc va ché chin ciru B6 Dao Nha)
nhung lai thap hon han 8 gidng (chod lung xody
Pht Quéc, ché nha Viét Nam, ché Thai Lan,
Pungsan Triéu Tién, Shiba Nhat Ban, Kangal
Tho Nhi Ky, Maltese va Serra da Estrela B Dao
Nha). Vi 25 haplotype dugc phat hién trong 45

DQ480509 Coyote
DQ4805 10 Coyo'e

83/67
1007100

79/70

HM32 (Ag5) 52
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HMO3 (A99)
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méu khao sat, chi s6 da dang haplotype cua gidng
chd H’'moéng cdc dudi (Hd = 0,96162), chi ra xac
xuét dé bat gap hai mau c6 haplotype khac nhau
14 cao (96,162%). So vi mot s6 gidng chéd khac
trén thé gi6i, mirc d6 da dang haplotye & gidng
ch6 H’méng coc dudi cao hon nhiéu so véi 12
gidng cho khac trén thé gioi (Bang 5).

89/100
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Hinh 3. Méi quan hé di truyén 45 még ch6 H'méng cdc ddi trén co s& phan tich trinh tw nucleotide vung HV1
bang phwong phap ML va Bl. Cac so trén cac nhanh twong trwng cho sw hd trg' bootstrap. Loai Séi hoang

(Coyote) va Séi Tay Tang (Tibetan wolf) Ia loai ngoai nhom.

Mobi quan h¢ di truyén giira 45 miu ché

H’mong cdc dubi

D¢ c6 cai nhin tong quat vé moi quan h¢ di
truyén gitta 45 mau ché H’'moéng cdc dudi trong
nghién clru, so do moi quan h¢ di truyén cua cac
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gidng cho theo ca 2 phuong phap ML va BI da
duogc thiét 1ap va cac két qua nhan dugc 13 nhu
nhau (Hinh 3). Céc phan tich ML va BI da tao ra
v6i thong sé twong tmg (-InL) = 1474,752 va
1644,137. Ngoai ra, thong tin vé trinh tu
nucleotide ving gen HV1 & mét sé giéng cho
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khac nhau trén thé gi6i di duoc sir dung trong
thiét 1ap so d6 hinh cdy (Bang 2). Két qua phan
tich cho thiy biéu do hinh cay duoc chia thanh cac
nhém riéng r& khac nhau thé hién cho cac
haplogroup (A, B, C va E). Céc ca thé trong cung
mot haplogroup ¢6 quan hé gan giii nhau vé
mit di truyén va déu ndm vao trong tirng nhom
riéng biét trén biéu dd hinh cay. Piéu dang chu
¥ trong 45 c4 thé ché H’mong coc dudi, ching toi
da x4c dinh duoc 4 ca thé mang haplotype dang
hiém trén thé gi6i nhu HM10 (B1), HM (C2),
HM35 (E1) va HM14 (E4). Nhiéu nghién ctu da
chi ra dva vao cac haplotype hiém ¢6 thé xac dinh
duoc ngudn goc cac giéng chd (Nguyen Thanh
Cong et al., 2019; Pang et al, 2009; Thai Ke
Quan ef al., 2016 a,b; Tran Hoang Diing ef al.,
2016). Pang va dong tac gia (2009) xac dinh nhom
haplotype E chi tim duoc thiy ¢ nhiing khu vuc
DPong A (Nhat Ban, Han Qudc) va Pong Nam A
(Viét Nam, Thai Lan va Indonesia). Mt khac,
Tran Hoang Diing va dong tac gia (2016) da chi
ra, khong mot c4 thé ché nha nio mang haplotype
dang E nhu da tim thiy & cho lung xody Phu
Qudc va glong ché nay c6 ngudn goc tir khu vire
Pong A. Két qua nghién clru cua ching t6i cho
phép nhén dinh ch6 H’méng cdc dudi c6 chung
ngudn gbc voi loai ché lung xoay Phi Quoc cho
Pungsan Triéu Tién, cho Jindo Han Quoc, cho
Shiba va Chindo Nhat Ban va chdé Shar-Pei
Trung Qudc.

KET LUAN

Tong sé 25 haplotypes thuoc 4 haplogroup
khac nhau (A, B, C va E) da dugc xac dinh dua
trén phéan tich ving siéu bién tht nhat (HV1)
trong viing D-loop ctia 45 mau mau ché H’méng
cdc duoi. Trong d6 da duoc xac dinh co 7
haplotype méi (Anl dén An7). Ghi nhan dau tién
02 c4 thé cho H’méng coc d6i (HM14 va HM35)
chira 2 haplotype thudc nhom hiém trén thé giGi
(E1 va E4), day la thong tin trong viéc truy tim
ngudn gde chd H’mong coc doi ¢ Viét Nam. Mirc
d6 da dang di truyén cua loai ché H’mong coc
tuong ddi cao (Hd = 0,96; Pi = 0,008).

Loi cam on: Cong trinh la san pham ciia nhiém
vu cap TT Nhiét doi Viét - Nga "Bdo ton phat

trién va dé nghi té chirc glong ché thé gidi (F' @)
cong nhdn tiéu chudn giong tam thoi cho giong
cho H' mong coc dudi”.
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GENETIC DIVERSITY OF H’MONG SHORT TAIL DOG BASED ON SEQUENCING OF

THE D-LOOP HYPERVARIABLE - 1 REGION (HV1)

Pham Thanh Hai"?, Bui Xuan Phuong', Tran Huu Coi', Phung Thanh Tung', Ngo Quang Duc',

Nguyen Minh Khang', Vu Dinh Duy'?

!Institute of Tropical Ecology, Vietnam - Russian Tropical Centre
’Graduate University of Science and Technology, Vietnam Academy of Science and Technology
Vietnam Kennel Association (VKA)

SUMMARY

The H'mong short tail dog is breed indigenous dogs, distributed in mountainous
areas of northern Vietnam. H'mong short tail dog possesses many valuable properties such as
intelligence, agility, good health, good shape, human friendliness, ease of training and it can fully
meet the needs of war Dogs intelligence, strength, good parenting, people friendly and more
importantly, still keeping wild characteristics of hunting dogs. The total 45 samples (blood) collected
from 45 individuals in two provinces of Northern Vietnam (Ha Giang and Lao Cai), were used to
assess genetic diversity based on sequencing hypervariable — 1 region (HV1) in D-loop genes. In the
current study showed that genetic diversity of H'mong short tail dog was high with nucleotide
diversity (Pi = 0.00801), haplotype diversity (Hd = 0.96162) and average number of nucleotide
differences (Kt = 5.18384). Furthermore, 25 different haplotypes were recorded and divided into four
main groups: A, B, C, and E. Of which, seven new haplotypes in haplogroups A (Anl to An7) and
18 haplotypes have been published in the world. In addition, H'mong short tail dog was found rare
haplogroups (B1, C2, E1 and E4). Notably, there is none individuals contain haplotype of haplogroups
(D and F). H'mong short tail dog were identified 38 single nucleotide polymorphisms, including 32
nucleotide base substitution/base insertion and 6 nucleotide indel mutation. Almost mutation was
transversion (31/32) and only one nucleotide transition mutations. Phylogenetic tree shown that
H'mong short tail dog have close relationship with dogs origin from East Asia (China, Japan and
Korea).

Keywords: Genetic diversity, H’ Mong short tail dog, HV1 (D-loop region), haplotype, haplogroup
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