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TOM TAT: Ché Phu Qudc 1a mot trong nhitng noi ché quy cta Viét Nam, s hitu nhiéu dic tinh
quy nhu théng minh, strc khoe tt, gioi nudi con, than thién v6i con ngudi va quan trong la con gii
dugc mot s6 dic tinh hoang da cua loai cho gioi san bat. Nghién clru nay nham danh gia da dang di
truyen dé truy nguyén nguon gdc ché Phu Québc. Bay muoi bay mau ché Phit Qudc lung co X0dy va
30 mau ch6 nha thuong khac (lam déi chimg) duoc phén tich ving D-lopp trén genome ty thé cho
Phu Quéc, két qua cho thay ché Phii Qudc c6 mirc dd da dang di truyén cao. Ché Phii Quéc mang
haplotype E cao bt thuong, cu thé 16,88% mang haplotype E1 va 9,10% mang haplotype E4. Hon
nira, ch6 Phu Qudc con mang cac haplotype dang ¢6 nhu Bl (19,48%) va C2, C3 (lan lugt 9,10 va
7,79%). Ch6 nha mang cac haplotype phd bién A, B va C, trong do hai haplotype ¢ 1a A11 va Bl
chiém ty 1€ cao nhét (lﬁn luot 20 va 16,67%). Pac biét, khong mot ca thé cho nha nao mang
haplotype dang E nhu da tim théy & cho Phit Qubc. Phan tich phat sinh ching loai cho thiy cho
Pht Qudc c6 quan hé rat gan gili voi ché ngudn gde tir khu vue Pong A (Trung Qudc, Nhat Ban va
Han Qudc). Gia thuyét vé tién trinh di cu va hinh thanh dang xody lung & ché Pha Qudc dong E di

duoc dua ra va thao luan.

Tir khéa: Cho Phu Qudc, haplotype E, phat sinh loai, viing D-loop, da dang di truyén.

MO DAU

Sau khi genome ty thé cho (Canis
familiaris) dugc giai trinh ty va coéng bd co
khoang 16.728 bp [10], dén nay cac nghién clru
di truyen tién hoa trén cho dugc nghién ctru rat
nhiéu [1, 2, 5, 11, 13, 14, 15, 16, 17, 18, 21, 25].
Bén canh cic cong trinh st dung toan b
genome ty thé (mtDNA), nhiéu nghién ctru da
sir dung ving diéu khién hoat dong phién ma
ctia genome ty thé (control region - CR) hay con
goi viing D-loop ¢6 kich thudc 1270 bp nam &
vi tri 15.458-16.727 [4, 6, 7, 8, 9, 14, 23, 26, 28,
29]. Ving D-loop gom c6 ving siéu bién thi
nhat (HV1), ving lap lai song song va viing siéu
bién thir 2 (HV2). Néu ving HVI mang tinh da
hinh rat cao va dugc sir dung trong nghién ciru
di truyén thi ving HV2 lai rat bao thu, con ving
1ap lai c6 sy bién dong manh vé s lan lap lai
nén giy ra kho khin trong nghién ctru, vi thé
vung HV2 va vung lap lai thuong dugc loai bo
khi phan tich di truyén viing D-Loop [8]. Thong
tin thu duoc tr viéc nghién ctru sy da dang trinh
ty vung D-loop ciling nhu vung ma hoda cua

mtDNA rét ¢6 ich trong viéc phan tich xac dinh
cac nhom kiéu don boi (haplotype) va nhém
don boi (haplogroup) & cho [7, 8], xac lap
ngudn gbe cua ché [1, 11, 15 16, 18, 23, 25,
26], xay dung co s¢ dir heu phap y [9, 29] va
md ta lai sy di cu cua quan thé choé [15, 16, 21,
26].

Trén thé gi6i hién c6 hon 400 noi cho khac
nhau nhung cé ba noi chdé c6 xody lung la
Rhodesian Ridgeback ¢ chau Phi, Thai
Ridgeback & Thai Lan va cho Phu Qubc & Viét
Nam. V6i nhitng ddc tinh nhu théng minh,
nhanh nhen, d& huin luyén, hinh dang dep...
ch6 Phu Quéc hién dang dugc nha suu tdp chd
nhin nuéi va trao déi mua ban. Dén nay hiu
nhu chua c6 cong trinh nao nghién ctru danh gia
da dang di truyén, phat sinh chung loai hay tién
hoa cua dbi tuong nay

Thai Ke Quan et al. (2016) [24] da chi ra
rang khi st dung viing D-loop dé phan tich dic
tinh di truyén cua cho lung xody Phu Qudc sdng
tai dao Phu Qudc cho ra nhiéu két qua ngoai du
kién. Theo d6, chd Phu Qudc ngoai mang cac
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haplotype thong dung (dang A, B va C) con
mang thém dang E 13 dang rt hiém trén thé
gi¢i. Néu dang E chi chiém 1-2% tong s6 dan
cho trén thé gioi thi haplotype dang E ché Phu
Qudc 1én dén 16,7%. Trinh tu genome ty thé
dong E4 cua cho Phi Quéc ciing duoc giai trinh
tu dé phan tich phat sinh ching loai. Két qua
cho thay, cho Phii Qudc ¢6 quan hé gan véi chd
ving Péng Bic A nhu ché Pungsan (Triéu
Tién), ché Shipa (Nhat Ban). Con quan h¢ gilta
cho lung xody Phii Qudc va cho lung xody Thai
Lan van la cau hoi can duogc giai dap.

Trong bao cao nay, dit liéu trinh tu vung
D-loop trong nghién ctru ndy tir 77 ca thé cho
Phu Quoc va 30 ch6 nha duge phéan tich dé co
thé két luan vé& ngudn gbc cua ndi cho quy nay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Thu thdp mau: Mau PQ32 dén PQ62 duogc
thu thap tai ddo Phi Quéc va giai trinh tu trudc
d6 [24]. Cac miu PQ63 dén PQSO cling dugc
thu tai dao Phii Quic gn ddy va la phan tich
moi, riéng cac mau PQ1 dén PQ32 dugc thu tai
tp. HO Chi Minh. Ngoai miu ché Phi Qudc

lung c6 xody, 30 mau ché nha duoc thu thap
ngiu nhién ¢ khu vuc tp. H6 Chi Minh dé 1am
dbi ching. Mau ché duoc 1y tir tinh mach chin
va duoc bao quan trong dng EDTA chdng dong
va giit & -70°C cho dén khi st dung.

Tdch chiét DNA tong s6 va khuéch dai viing
D-loop: DNA toan phan duoc tach chiét tir 2 ml
mau c6 hi€u chinh cho phu hop diéu kién thuc
té [24]. Thanh phan phan ung khuéch dai ving
D-Loop bao gom 2,5ul dNTP Mix (ndng do
0,2mM); 2,5ul 10X  Buffer; 0,625U1
DreamTaq™ DNA polymerase; 0,5u1 moi xudi
(ndng d6 10 uM); 0,51 mdi nguoc (ndng do 10
uM); 5ul DNA méu (ndng d6 50 ng/ml); nudc
ct vira du 25p]. Moi 15412F va 42R c¢6 trinh tu
lan lugt 1a CCACTATCAGCACCCAAAG va
CCTGAAACCATTGACTGAATAG theo
Gundry et al. (2007) [7]. Chu ky luén nhiét nhan
gene: giai doan chuan bi bién tinh ¢ 95°C trong
5 phut (1 chu ky); giai doan chinh: bién tinh &
94°C trong 2 phit, mdi bat cip & 58°C trong 1
phut, kéo dai & 72°C trong 1 phat (35 chu ky);
giai doan kéo dai cudi cung ¢ 72 °C trong 10
phut (1 chu ky).

15458

Ving D-loop
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Hinh 1. Vi tri bit cip cua mdi 15412F va 42R trén vang D-loop

Gidi trinh tuw, hiéu chinh trinh tw va xin mad so

truy cdp

Cac san phim PCR duoc giai trinh tu
bang phwong phap tu dong bang chinh cip modi
khuéch dai & Cong ty Nam Khoa, quan 7, thanh
phd H6 Chi Minh. Trinh ty DNA & dang gian
sdc do (chromatogram) dugc hi¢u chinh loai bd
cac vung hodc diém mo hd do 13i doc trinh tu
bﬁng mit voi sy tro gitp cua phﬁn mém
ChromaPro 1.1.4 (Technelysium) va SeaView
4.2.12. Trinh ty sau hiéu chinh duogc duogc dé
trinh 1én GenBank dé thim dinh va cAp mi sé
truy cap.

Phdn tich phat sinh chung loai trinh ty
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Phuong phap kha ning t6i da (maximum
likelihood), phuong phdp khoang cach
(neighbor-joining) va phuong phap tiét giam ti
da (maximum parsimony) duogc thyc hi¢n bﬁing
PAUP* 4.0b10 (Swofford, 2003) vdi cac thong
sO tién hoa dugc ldy mo hinh tién hoa tdi wu
trudc d6. Tat ca duoc chay voi do tin cdy
(bootstrap) 1a 1000 1in. Phuong phap xac suét
hau nghiém duogc thuc hién trén phén mém
MrBayes 3.2 (Ronquist & Huelsenbeck, 2003),
trong do cac thong s co ban dugc cai dit theo
mau chuan. Miu duoc chay 2.000.000 1an véi 1
chudi lanh va 3 chudi nong, cdy duoc luu sau
mdi 1000 1an chay nhu mé ta ciia Hoef-Emden
et al. (2005) [12].
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KET QUA VA THAO LUAN

Khuéch dai, giai trinh tw, hi¢u chinh va tham
dinh trinh ty

DNA tong s6 clia cic mau mau cho sau khi
duoc tach chiét duoc su dung dé khuéch dai
vung D-loop va cho gidi trinh ty. Céac trinh tu
thd dugc cat bo cac tin hiéu co bién do khong
6n dinh va kho phéan biét voi tin hiéu nén & hai
dau doan moi, hai mach DNA dugc git lai co
bién do cac dinh kha déu, khoang cach cac dinh
khong chong chat 1én nhau va phan biét rd rang
voi tin hi¢u nén. Trinh ty ving D-loop sau cling
c6 chiéu dai 582 bp twong tuwong tmg tir 15458
dén vi tri 16039 dugc dua vao phan tich. Hai
muoi ba trinh ty viing D-loop ché Phu Quéc thu
tai tp. Ho Chi Minh da dugc GenBank thAm
dinh va cip mi sd truy cap tir KF757290 dén
KF757313

Dinh loai haplotype cho Phu Qm?'c

Theo nguyén tic dinh loai haplotype dwa
trén ving D-loop [17], 77 miu ché Phu Qudc
trong nghién ctru ndy mang cac haplogroup A,
B va C nhu cac noi cho khac trén thé giéi. Tuy
nhién, nhu da dugc dé cap, sb ca thé cho Pha
Qudc mang haplotype E cao bat thudng, bao
gdém 13 ca thé mang haplotype E1 va 7 cé4 thé
mang haplotype E4 (lan luot chiém 16,88 va
9,10%). Hon nita, ché Phi Qubc con mang cac
haplotype dang c6 nhu B1 (19,48%) va C2, C3
(lan lugt 9,10 va 7,79%) kha cao (bang 1).
Nguoc lai, 30 mau ché nha mang haplotype A,
B va C déu khong tap trung, cac haplotype phin
tan xuyén subt haplogroup. Trong d6, hai
haplotype ¢ 1a A1l va Bl chiém ty 1& cao nhét
(lan lugt 20% va 16,67%). Didu nay cho thay
tinh da dang di truyén ché nha Viét Nam rat
cao. Pic biét, khong mdt ca thé chd nha nao
mang haplotype dang E nhu di tim thiy & cho
Pht Qudc (bang 1).

Phin tich nguén géc phdt sinh chiing lodi
béng trinh tw viing D-loop

Dé truy tim ngudn gbc ché Phu Quéc ciing
nhur quan hé tién hoéa véi cac nhom ché khac,
cay phat sinh chiing dua trén trinh ty vung D-
loop duge xay dung. Bo dir liéu phan tich gom
276 trinh tu chira cac haplogroup A, B, C, E va
F, soi xam (ky hiéu W01-W09), s6i Tay Tang

(ky hiéu TO1-T02), séi Trung Qudc (ky hiéu
chw8), soi hoang (ky hiéu C01-C04) dugc dua
vao phan tich nhu goi ¥ cua Li & Zhang (2012)
[13] dé giup xac 1ap ngudn gbc va lam nhom
d6i chirng ngoai.

Badng 1 .’Tz‘in xudt cac haplotype tim thiy & ché
Pht Quoc va ch6 nha

Choé Phu Quoc
Haplotype SO lugng  Tan suat (%)
All 6 7,79
Al7 2 2,60
Al8 5 6,49
A19 6 7,79
A20 1 1,30
A24 1 1,30
A65 3 3,90
A73 2 2,60
B1 15 19,48
B5 2 2,60
B10 1 1,30
C2 7 9,10
C3 6 3,90
El 13 16,88
E4 7 9,10
Ché nha

All 6 20,0
A2 1 3,33
A8 2 6,67
A9 2 6,67
Al8 1 3,33
A24 1 3,33
A29 2 6,67
Ad4 1 3,33
A200 1 3,33
A méi 2 6,67
B1 5 16,67
B6 1 3,33
C2 2 6,67
C3 2 6,67
C méi 2 6,67
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Haplogroup A

o8/98/99/0.98

VWO (MCO08092) Grey wolf

VOS5 (DQ408505) Grey wolf
————— W07 (DQ4B0530) Grey wolf

4‘ Haplogroup ©

EZ ((3Q896345) Hungting Laika
Ewoa (DQ480507) Grey wolf

Japanese Shiba 68 (D83632.1)
Japanese Unknown (48007401 1)
Japanese Chindo (AB622528 1)
E1 (EUT89662) Korean Pungsan
E1 (AF531741 1) Korean Jindo
E1 (KFFS7297) Cho Phu Quoc VietMNam PQ10
E1 (KF757298) Cho Phu Quoc WViethlam PQ9
E1 {(KF757295) Cho Phu Quoc VWietMNam PQs
— E1 (KF757294) Cho Phu Quoc Viethhlam PQ7
E1 (KF757293) Cho FPhu Quoc Wiethlam PQG6
E1 (KF757309) Cho Phu Quoc VietMam PQ13
E1 (KF757307) Cho Phu Quoc WietMham P12
E1 {(KF757¥312) Cho Phu Quoc VWietMNam PQ16
E1 (KF757311) Cho Phu Quoc Wietham PQ15
E1 PQass
E1 P43
E1 P32
E1 PQ31
Chinese Shar Pei (GUO79513 1)
AL Chinese Wolf chwi& (A 216815.1)
E4 PQ4g
E4 PQs0
E4 PQs1
E4 PQ7FT
E4 PQS80
E4 (KF757290) Cho Phu Quoc WietMam PQ1
E4 (HQ452465) Unknown
Korean Jindo (AY177649.1)
—— E3 (HQ452464) Unknown

60,/63/61,/0.61

VOB (DQ4B0504) Grey wolf
W1 LT (JX508634.1) Lithuania wolf

Haplogroup B

60,/60/5570.6

—— wvwo4 (DQ480506) Grey wolf

| TO1 (NS 0112128)) Tibetan wolf
160/55/100/0.55 | Tgz (FU032363) Tibetan wolf
C03 (DQ480510) Coyote
|— co4 (DQ480511) Coyote
SS/100/100/0.95 | Cg1 (MC 008903) Coyote
CO02 (DQ480509) Coyote

i
0.0100

Hinh 2. Pha hé¢ &6 mé ta chi tiét vi tri phan bo cua cho lung c6 xoay Pha Qudc trong cac haplogroup
B, C va E (khong mo ta nhom A) trén cdy tién hoa co goc maximum-mlLikelihood dugc suy luan tir
276 trinh ty ving D-loop c6 do dai 562 ky tu (khoang tréng bi loai bo hoan toan). M6 hinh tién hoa
12 HKY+G+I (-InL = 2865.3526) duoc tinh bang phan mém jModelTest dya theo chuin AICc. Gia
tri bootstrap tur trai qua phai 1a maxium-likelihood, neighbor-joining, maximum parsimony khong
rang budc va xac suat hau nghiém Bayes (BP - Bayesian probability). Ty 18 xich biéu thi s6 bién d6i
tai moi vi tri.
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Thao luin vé ngudn goc ché Phu Qubc dua
trén viung D-loop

Tinh da hinh don nucleotide (Single
nucleotide polymorphism - SNP) duoc su dung
trong phén tich di truyén dé xac dinh mdi quan
h¢ di truyén gitra cac ca thé cung loai, hodc loai
gan Duya trén cac SNP cua vung D-loop, cac
nha nghién cuu da xac dinh dugc 6
haplogroup 1a A, B, C, D, E, va F [17, 21] va
trong mdi haplogroup c6 nhiéu haplotype khac
nhau do sy sai khac 1 nucleotide nao do. Piéu
d6 cho thiy sy khac biét vé hinh thai cia cac
noi ché trén thé giéi khong phai 1a két qua cua
qué trinh thudn hoa cho soi & timg khu vuc dia
1y khac nhau ma do qua trinh di cu va qua trinh
giao phdi giita cac noi voi nhau. Piéu nay ly
giai vi sao cac noi khac nhau cé thé mang nhiéu
haplotype khac nhau va mot haplotype c6 thé
tim thdy ¢ nhiéu noi ché khic nhau. C6 dén
71,3% ch6 mang haplogroup A; 95,9% mang
haplogroup A, B hoic C. Ca 3 nhém déu phan
b trén toan thé gidi (trlr nhém C khong c6 &
chau M¥) vé6i tin sudt ngang nhau. Nguoc lai,
ba nhém haplogroup D, E va F la cac
haplogroup hiém, chi chiém chwa dén 56% ca
thé ché trén thé giGi va chung chi phin bd gidi
han ¢ Thd Nhi Ky, Tay Ban Nha va ving
Scandinavia (nhom D); & Nhat Ban, Han Qudc
va Trung Qudc (nhém E) va Nhat ban, Siberia
(nhom F) [4, 15, 16, 21, 26].

Oskarsson et al. (2012) [15] khi nghién ctru
ngudn gbe chd Dingo & chau Uc da thu thap cac
noi chd chiau A, trong d¢6 8 mau ché Phii Qudc
nam trong nhom phd quat cd xua la All (2
mau), A19 (1 mau), Bl (2 miu) va C3 (3 mau),
khong c6 mau mang haplotype E. Trong nghién
ctru ndy, cac haplotype phd quat c6 xua tlep tuc
duoc ghi nhan ¢ ché Phu Quoc Vi tAn xudt cao
(bang 1). Pong thoi viée tiép tuc tim thiy cac
haplotype E1 va E4, mot lan nita khing dinh
haplotype E trong quan dan ché lung xody Phu
Qudc khong phai 14 bi thién léch trong khi lay
mau. Day l1a mot phat hién méi ma phan tich
trude d6 cia Oskarsson et al. (2012) [15] khong
tim thay.

Cung trong dir liéu cua Oskarsson et al.
(2012) [15], 7 ca thé Thai Ridgeback mang
halotype All, Al8, A35, A6, A7, A8 va B4

duoc ghi nhan. Pay la cac haplotype pho quat
va ¢b xua (nhom A6, A7 va A8 dugc xép vao
nhoém haploptype c¢d Arcl). Khéng c4 thé nao
cia ndi Thai Ridgeback mang haplotype dang
E. Nhung c6 6 mau ché mang haplotype nhom
E, trong d6 4 mau E1 (AF531741) & Thai Lan,
Viét Nam; 01 mau E3 (HQ452464) & Indonesia
va 1 miu E4 ¢ Thai Lan, nhung thugc nhom
cho lung khong xoay.

Nhu vdy c6 thé thdy, ché lung xody Phu
Quoc dén nay 1a ché lung c6 xody duy nhat trén
the gidi phat hién c6 mang halotype E1 véi tan
xuit rit cao trén 15%, nodi cho lung c6 xoay
Thai Lan khong c6 hoac chua phat hién
haplotype E, con chd lung xody chau Phi tim
kiém trén GenBank ciing khong thidy mang
haplotype E ma chi mang haplotype Al.

M rong khu vuc phan bd cia chd mang
haplotype E, nhiéu nghién ctru da tim thiy mot
s6 lugng rat nho hapotype E & cac ndi lung binh
thuong nhu noi Shiba, ndi Chindo Nhat Bén,
noi Shar-Pei Trung Quéc, noi Jindo Han Quéc
[2, 13, 15, 21, 26].

Céc dir liéu tuong quan gilta haplotype va
nodi ché cho thiy dic diém haplotype E va dic
tinh lung c6 xoay khong cé quan hé tuyén tinh
bac 1, no khong phai doc quyén cho chd Phu
Qudc, nhung néu ché lung c6 xody Phii Qudc
mang haplotype E thi chic chin ddy la nhém
ch6 hiém va 1a dinh hudéng dé chon loc bao ton.

Parker et al. (2004) [18] nghién cuu hé
thong microsatellite ciia ch6 soi va 85 noi chd
nha phé bién cho thdy cho dugc chia thanh 2
nhém chinh. Nhom thir nhét 1a ché c6 xwa nhu
chd Trung Qudc (ché Shar-pei, chd Chow
Chow), cho Nhat Ban (cho Shiba va cho Akita),
ché viing Bic My (ch6 Siberian, chd Husky va
cho Alaskan Malamute), cho ban dia chau Phi
(cho Basenji), Ché Tay Nam chau A (chd
Afghan Hound va Saluki). Nhém thu 2 1a nhom
ch6 hién dai bao gf”)m hau hét cho chau Au chia
ra 1am 3 nhém nho 14 cho chin gia suc xudt hién
trudc, sau 1a ché san va cudi cung la ché bao vé.

Wang et al. (2015) [27] phan tich toan bd
genome ctia 52 ndi chd phd bién trén cho théy,
cho xuét phat tir ché séi cach ddy hon 33.000
ngan ndm. Vi tri chung xuit phat dugc cho 1 tai
Pong Nam chau A, quanh ving ria bién gi6i
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giita Viét Nam va Trung Qudc ngay nay, sau d6
phat tan ra khap thé gi¢i. Nghién ctru ndy ciing
d3 tai xac nhan két qua trudc d6 khi tién hanh
phén tich mtDNA cua Pang et al. (2009) [16]
cho thiy, cho nha c6 nguodn gbc & phia Nam
song Duong Tir, Trung Qudc khoang 16.000

//
Di cw dén chau Au /]
cach nay 10.000 ndm /

_— e

/Hai nhanh/lai tao v&i nhau tai

‘7//_> mién B&c Trung Quéc, céch
I = / nayKhoang 10.500 n&m
- \

o
e

cach nay 30.000 ndm

Di cw men theo bé bién
céach nay 15.000 ném

. B3t ngudn tir Pong Nam A

nam trudc. Trong d6 nhom cho viung Pong Bic
A (nhu Bic Trung Qudc, Tridu Tién, Nhat Ban)
duoc cho 13 chi méi xuét hién khoang 10.000
nam do sy lai tap gitta mot dong choé di cu
nguoc tu phia Tay véi chd dia phuong tai phia
Bic Trung Qudc.

—_—

-
W

—— % DPudng di cur c6 thong tin vé nién dai

—— —» Pudng di cir khéng cé thdng tin vé nién dai
Hinh 3. Mét trong hai con duong gia dinh vé vi tri xuét tich cta ch6 nha tir Pong nam A (viing ria
bién gidi Viét Nam va Trung Qudc ngay nay). Cho tir Pong Nam A sau d6 da lan truyén khap thé

gid1 theo con duong ve lién tuc hoac duong dit quang trén hinh, v€ lai tor Wang et al. (2016) [27].

Kliitsch et al. (2011) [11] cho thdy, do sb
luong ca thé nhom D, E va F kha nho nén viéc
truy tim nguon gdc ctia 3 nhom nay rat kho
khin. Do cac nhém nay chi tim thiy & khu vuc
dia 1y giéi han nén diéu nay cho thiy kha ning
chiing xuat phat tir phép lai giita ch6 nha va ché
s0i dia phuong trong khoang thoi gian gan day.
bay duogc goi 1a hién tugng thudn héa cho soi
1an 2. Va vi méi xuét hién tir lan thuan héa thir
2 nén cac haplotype mdi s& rat kho phat tan ra
ving dia 1y khac von da c¢6 cac haplotype dong
¢d xua A, B va C khac ngy tri tir trude. Ghi
nhan nhém E chi tim duoc thiy & nhirng khu
vuc Dong A (Nhat Ban, Han Qudc) va Pong
Nam A (Viét Nam, Thai Lan va Indonesia) nén
¢6 thé ché mang haplotype E di c6 ngudn gbc
ban du cing nhém A, B va C [11, 16] nhung
chung da khong lan ra khoi khu vuc Pong A.

V&i nhém ché Nhat Ban (va Tridu Tién)
mang haplotype E, Tanabe (2007) [26] dua trén
cac bang ching sinh hoc phan tir va gene di
truyén da giai thich rang vao thoi ky dd d4 méi
(thoi Jomon tir 14.000 dén 400 TrCN) cac con
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cho dau tién tir Dong Nam A va Tay Nam A di
xam nhdp vao Nhat Ban sau d6 lan khip Nhat
Ban. Pén thoi Yoyoi (tir 300 dén 250 TrCN) va
thoi Kofun (250 TrCN dén 580 SCN) cho Nhat
xam nhdp ban dao Triéu Tién, tai diy ching
giao phdi voi cho ban dia. Cac noi chod Nhat
Ban vi thé mang cac haplotype phd quat nhung
cling mang cac haplotype hiém nhu haplotype E
da tim thay.

Ngoai ra, Salmon-Hillbertz et al. (2007)
[20] nghién ctu déc tinh lung cé xoady trén chd
Thai va chau Phi cho thiy 1a do d6t bién gene
Ridge (xo4y lung) nim trén nhidm sic thé sd
18, ché c6 xody lung mang kiéu gene R/R hoic
R/r, chd lung binh thuong mang kiéu gene r/r.
Theo d6 thi dot bién lung c6 xody da xuat hién
ngiu nhién trong quan thé chd nhung & dang bi
kim ham, chi khi chung du manh dé tao dang
R/- thi chiing méi biéu hién ra kiéu hinh. Ché
lung c6 xoay Thai va chau Phi la hai noi cho tuy
khong c6 quan hé huyét thdng da c6 cung kiéu
hinh lung c6 xody 1a do sy ting tan xuit allen R
trong quan thé mot cach doc lap.
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Nhu vay, voi cac dir liéu thu thdp duoc,
cung cac gia dinh tir cac nghién ctru trude c6 thé
dua ra cac gia dinh vé ngudn gbc cho lung xody
Phu Quéc nhu sau:

Ché mang haplotype E 1a noi ché xuét phat
tir 1an thuan héa thir 2 cho sé6i. Do 1a két qua cua
phép lai gitta mdt cho duc nha mang haplotype
bat ky A, B hodc C va 1 ché séi cai xam. Nhirng
ché mang haplotype dong E phan b hep, c6 thé
¢ khu vyc hoang da nhu bia ring chir khong
trong khu vuc lang mac. Vi vay, haplotype dong
E it phat tin ra ngoai. Ché mang haplotype
dong E ban dau lung binh thuong, khong Xudt
hién xody lung. Vi vy, cac ca thé cho mang
haplotype E van tim thiy & Thai Lan hay Nhat
Béan c6 lung khong xody. Ngudn gbc cua chd
mang haplotype dong E c6 thé 1a khu vuc Pong
Nam A hon 1a Pong A.

Qua trinh di cu cia ngudi dan tir dat 1ién da
mang dong thoi cic ndi chd mang haplotype A,
B, C va E 1én dao Phu Qudc. Tai day, trong diéu
kién cach ly dia Iy va sinh séng thiéu thon cac
ca the ché mang haplotype E phat trién quan
dan t6t hon do chiing ¢ ban nang hoang da, dé
thich ng v&i tap tinh sin bat tim moi. Dong
thoi do bi cach ly dia ly va quan hé ddng huyét
khién cho gene R tang tan xudt. Vi vy, cho cé
xody lung xuat hién & hau hét cac haolgroup A,
B, C va E co trén dao.

Dong cho lung cé xody sau d6 dugc mang
tro lai dat lién. Co thé do quan niém cho duc
méi 1a cho gidng nén chi c6 chd Phi Quic lung
c6 xody duc méi dwoc mang di phdi giéng, con
cho cai mang haplotype E lai khong dugc uvu ai
chon lya. Vi vay cho cai dong E tir ddo Phu
Qudc khong c6 hoic it co diéu kién quay tré lai
dat lién. Nguoc lai, tai dat lién, phép lai giira
ch6 lung xody Phu Qudc duc va cho cai nha
Thai Lan da giap gene R phat tan; con
haplotype cua con lai 1a do ché me Thai Lan
quyét dinh. Vi vdy, ché lung c6 xoay Thai Lan
xuat hién nhung chi mang cac haplotype phd
bién A, B va C. Con cic c4 thé mang haplotype
E & dat lién Thai Lan do tan xuat qua nho nén
khong ¢ co hoi duge chon dé giao phdi tao ra
dong cho lung xoay mang haplotype E nhu cho
lung xoay Phii Qudc.

beé clng co gia thuyét trén, cac nghién cliru

vé sau can danh gia tan xuit cac haplogroup A,
B, C va E & chod lung va khong khong xody o
dét lién nhu khu vuc Rach Gia, Ha Tién, ...
Dong thoi cling can danh gia tan xuit gene R dé
ghi nhdn muc d6 phan tan ctia gene nay trong
quﬁn dan cho Phi Qudc. Ngoai ra, can sir dung
nhidm sic thé Y nhu 1a marker dé danh gia kha
ning di truyén theo dong cha cia ché Phi Qudc
[3, 5] va tim hiéu thoi gian phan ky ciia ndi cho
Phu Quéc.

KET LUAN

Ving D-loop mét lan nita t6 ra la marker tin

cdy trong phan tich da dang di truyen va tim
kiém ngudn gdc dong vat. Tan xuét haplotype E
& cho Phi Qudc cao trén 15% ¢ 77 mau phan
tich cho thdy ddy khong phai 1a hién tugng thién
léch miu. Phan tich phat sinh chung loai cho
thdy ché Phi Qudc c6 quan hé gin gl voi
nhom ché Nhat Ban, Triéu Tién, Han Qudc. Két
hop véi cac dir li¢u va cac gia dinh tir phén tich
true da gitp dua ra gia dinh vé ngudn goc chod
Phu Quéc. Kha ning hinh thanh quin dan ché
Phu Quéc vira co6 lung xody vira mang
haplotype E, trong khi tai sao ché lung xody
Thai Lan lai khong mang haplotype E. Diéu nay
cling goi y rang bao ton ngudn gene ché Phu
Qudc nguyén thiy can phai tim kiém cac ca thé
c6 haplotype E va lung c6 xoay.
Loi cdm on: Chung t6i chan thanh cdm on Bo
Khoa hoc & Cong nghé di tai trg cho dé tai cap
Nha nudce thude chuong trinh Quy gen dé thuc
hién nghién ctu nay (Hop dong sé 01/2015-
HDb-NVQG)

TAI LIEU THAM KHAO

1. Ana E.P., Lahoussine O., Mohsen K., Jose’
M., Francisco P.-F., Michael W. B., 2006.
Mitochondrial DNA sequence variation in
Portuguese native dog breeds: Diversity and
phylogenetic affinities. J Hered, 97(4), 318
- 330.

2. Ardalan A., Kluetsch C. F., Zhang A. B.,
Erdogan M., Uhlen M., Houshmand M.,
Tepeli C., Ashtiani S. R., Savolainen P.,
2011. Comprehensive study of mtDNA
among Southwest Asian dogs contradicts
independent domestication of wolf, but

275



Tran Hoang Dung et al.

10.

276

implies dog-wolf hybridization. Ecol Evol,
1(3): 373-385.

Bannasch D., Bannasch M., Ryun ],
Famula T., Pedersen N., 2005. Y
chromosome haplotype analysis in purebred
dogs. Mamm Genome, 16(4): 273-280.

Bjornerfeldt S., Webster M. T., Vila C.,
2006. Relaxation of selective constraint on
dog  mitochondrial DNA  following
domestication. Genome Res, 16(8): 990-
994.

Ding Z.-L., Oskarsson M., Ardalan A.,
Angleby H., Dahlgren L.-G., Tepeli C.,
Kirkness E., Savolainen P., Zhang Y.-P.,
2012. Origins of domestic dog in Southern
East Asia is supported by analysis of Y-
chromosome DNA. Heredity, 108(5): 507-
514.

Eichmann C., Parson W., 2007. Molecular
characterization of the canine mitochondrial
DNA control region for forensic
applications. Int J Legal Med, 121(5): 411-
416.

Gundry R. L., Allard M. W., Moretti T.R.,
Honeycutt R. L., Wilson M. R., Monson K.
L., Foran D. R., 2007. Mitochondrial DNA
analysis of the domestic dog: Control region
variation within and among breeds. J
Forensic Sci, 52(3): 562-572.

Imes D. L., Wictum E. J., Allard M. W,
Sacks B. N., 2012. Identification of single
nucleotide  polymorphisms  within the
mtDNA genome of the domestic dog to
discriminate individuals with common HVI
haplotypes. Forensic Sci Int Genet, 6(5),
630-639.

Just R. S., Irwin J. A., O'Callaghan J. E.,
Saunier J. L., Coble M. D., Vallone P. M.,
Butler J. M., Barritt S. M., Parsons T. J,,
2004. Toward increased utility of mtDNA in
forensic identifications. Forensic Sci Int,
146 Suppl: S147-149.

KimK. S.,Lee S. E., Jeong H. W., Ha J. H.,
1998. The complete nucleotide sequence of
the domestic dog (Canis familiaris)
mitochondrial genome. Mol Phylogenet
Evol, 10(2): 210-220.

11

12.

13.

14.

15.

16.

17.

18.

. Klitsch C. F. C., Seppéld E. H., Fall T,

Uhlén M., Hedhammar A., Lohi H.,
Savolainen P., 2011. Regional occurrence,
high frequency but low diversity of
mitochondrial DNA haplogroup d1 suggests
a recent dog-wolf hybridization in
Scandinavia. Anim Genet, 42(1): 100-103.

Hoef-Emden K., Tran H-D., Melkonian M.,
2005. Lineage-specific  variations  of
congruent evolution among DNA sequences
from three genomes, and relaxed selective
constraints on rbcL in Cryptomonas
(Cryptophyceae). BMC Evol Biol., 5: 56.

Li Y., Zhang Y., 2012. High genetic
diversity of Tibetan Mastiffs revealed by
mtDNA sequences. Chin Sci Bull, 57(13):
1483-1487.

Okumura N., Ishiguro N., Nakano M.,
Matsui A., Sahara M., 1996. Intra- and
interbreed genetic variations of
mitochondrial DNA major non-coding
regions in Japanese native dog breeds
(Canis familiaris). Anim Genet, 27(6): 397-
405.

Oskarsson M.C., Klutsch C.F,
Boonyaprakob U., Wilton A., Tanabe Y.,
Savolainen P., 2012. Mitochondrial DNA
data indicate an introduction through
Mainland Southeast Asia for Australian
dingoes and Polynesian domestic dogs. Proc
Biol Sci, 279(1730): 967-974.

Pang J. F., Kluetsch C., Zou X. J., Zhang A.
B., Luo L. Y., Angleby H., Ardalan A.,
Ekstrom C., Skollermo A., Lundeberg J.,
Matsumura S., Leitner T., Zhang Y. P.,
Savolainen P., 2009. mtDNA data indicate a
single origin for dogs south of Yangtze
River, less than 16,300 years ago, from
numerous wolves. Mol Biol Evol, 26(12):
2849-2864.

Pereira L., Van Asch B., Amorim A., 2004.
Standardisation of nomenclature for dog
mtDNA D-loop: a prerequisite for launching
a Canis familiaris database. Forensic Sci
Inter, 141(2-3): 99-108.

Parker H. G., Kim L. V., Sutter N. B,
Carlson S., Lorentgen T. D., Malek T. B.,



Xc dinh nguon géc ché Phit Quéc

19.

20.

21.

22.

23.

Johnson G. S., Defrance H. B., Ostramder
E. A., Kruglyak L., 2004. Genetic structure
of the pure bred domestic dog. Science, 304:
1160-1164.

Ronquist F. L., Huelsenbeck J. P., 2003.
MrBayes 3: Bayesian  phylogenetic
inference under mixed models.
Bioinformatics, 19(12): 1572-1574.

Salmon-Hillbertz N. H. C., Isaksson M.,
Karlsson E. K., Hellmen E., Pielberg G. R.,
Savolainen P., Wade C. M., von Euler H.,
Gustafson U., Hedhammar A., Nilsson M.,
Lindblad-Toh K., Andersson L., Andersson
G., 2007. Duplication of FGF3, FGF4,
FGF19 and ORAOVI1 causes hair ridge and
predisposition to dermoid sinus in
Ridgeback dogs. Nat Genet, 39(11): 1318-
1320.

Savolainen P., Zhang Y. P., Luo J,
Lundeberg J., Leitner T., 2002. Genetic
evidence for an FEast Asian origin of
domestic dogs. Science, 298(5598): 1610-
1613.

Swofford D. L., 2003. PAUP*
Phylogenetic analysis using parsimony
(*and other methods). Version 4: Sinauer
associates, Sunderland, Massachusetts.

Tsuda K., Kikkawa Y., Yonekawa H.,
Tanabe Y., 1997. Extensive interbreeding
occurred among multiple matriarchal
ancestors during the domestication of dogs:
Evidence from inter- and intraspecies
polymorphisms in the D-loop region of
mitochondrial DNA between dogs and

24,

25.

26.

27.

28.

29

wolves. Genes & Genetic Systems, 72(4):
229-238.

Thai Ke Quan, Nguyen Van Tu., Tran Ngoc
trinh, Huynh Van Hieu, Chung Anh Dung.,
Tran Hoang Dung, 2016. Evaluation of
genetic diversity of Phu Quoc ridgeback
dogs based on mitochondrial DNA
Hypervariable-1  region.  Journal  of
Biotechnology, 14(1A): 245-253.

van Asch B., Pereira L., Percira F., Santa-
Rita P., Lima M., Amorim A. 2005.
MtDNA diversity among four Portuguese
autochthonous dog breeds: a fine-scale
characterisation. BMC Genet, 6: 37.

Tanabe Y., 2006. Phylogenetic studies of
dogs with emphasis on Japanese and Asian
breeds. Proc Jpn Acad Ser B Phys Biol Sci,
82(10): 375-387.

Wang G. D., Zhai W., Yang H. C., Wang
L., Zhong L., Liu Y. H,, Fan R. X., Yin T.
T., Zhu C. L., Poyarkov A. D., Irwin D. M.,
Hytonen M. K., Lohi H., Wu C. I,
Savolainen P., Zhang Y. P., 2016. Out of
southern East Asia: the natural history of
domestic dogs across the world. Cell Res.
26(1): 21-33.

Webb K. M. Allard M. W. 20009.
Identification of forensically informative
SNPs in the domestic dog mitochondrial

control region. J. Forensic Sci., 54(2): 289-
304.

. Wetton J. H., Higgs J. E., Spriggs A. C.,

Roney C. A., Tsang C. S. F., Foster A. P.,
2003. Mitochondrial profiling of dog hairs.
Forensic Sci Int, 133(3): 235-241.

277



Tran Hoang Dung et al.

ORIGIN OF PHU QUOC RIDGEBACK DOG
BY USING MITOCHONDRIAL D-LOOP SEQUENCES
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SUMMARY

Phu Quoc ridgeback dog is among valuable dog breeds of Vietnam with precious characteristics, such as
smart, good health, friendly to human and most importantly, still keeping some features of wild hunting dogs.
The purpose of this research is to evaluate the genetic diversity in order to trace the origin of Phu Quoc
ridgeback dogs. D-loop region on mitochondrial genome of seventy-seven samples of Phu Quoc ridgeback
dogs and thirty samples of village dogs (as control) have been analysed and showed that Phu Quoc ridgeback
dogs have high genetic diversity. Phu Quoc ridgeback dogs have an unusually high frequency of haplotype E,
particularly 16.88% with haplotype E1 and 9.10% with haplotype E4. Furthermore, Phu Quoc ridgeback dog
also has ancestor haplotypes, such as Bl (19.48%) and C2, C3 (respectively 9.10 and 7.79%). Normal dogs
have general haplotype A, B and C, in which two ancestor haplotype Al and Bl shares the highest
proportions (20 and 16.67% respectively). Especially, there is no village dog sample carried haplotype E as
found in Phu Quoc ridgeback dogs. Analysing the phylogenetic tree showed that Phu Quoc ridgeback dogs
have a close relationship to dogs originated from East Asia (China, Japan and Korea). The hypothesis of
migration and ridgeback formation processes of Phu Quoc ridgeback dogs has been addressed and discussed.

Keywords: D-loop region, genetic diversity, haplotype E, phylogeny, Phu Quoc ridgeback dog.
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