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TOM TAT

Cho lung c6 xody Phit Quéc 1a noi chéd quy ciia Viét Nam. Viéc phat hién ché lung xody Phi Qubc mang
haplotype hiém E1 va E4 vé6i tin sut cao khi danh gia da dang di truyén noi ché nay 1a mot phat hién bat ngo.
Trong nghién ctru nay k¥ thuat primer-walking da dugc ap dung dé gidi toan b mtDNA (genome ty the) cua
ch6 Phit Quéc mang haplotype E4, Bl vaEl dé tim kiém cac manh méi ngudn gdc cho Phit Qudc. V& co ban
chiéu dai ctia cic mtDNA déu nim trong khoang 16,7 kb cu thé cho E4 13 16.760 bp va B1 1a 16.731 bp khong
khac biét so voi cac ndi ché khac trén thé gioi. Su khac biét chidu dai gitra mtDNA dong E4 va Bl cha yéu do
su khac biét vé s 1an 1ap lai cta cac motif lai nam & vung diéu khién. S lugng cac gen, ma mo dAu va két
thiic cia mtDNA dong E4 tuong ddng véi cac haplotype phé bién khac. Khoang cach di truyén gilta mtDNA
cho Phit Quéc noi E1, E4 va va cho Pusang (EU789662) ndm chung trong 1 cum trén cy tién hoa lan luot 1a
0,072% va 0,24% cho thdy ch6 Phu Quéc mang haplotype E c6 quan h¢ rét gan v6i cac ché Pungsan & Tridu
Tién. Mic du cing haplogroup nhung khoang cach di truyén ciia ché Phu Quéc dong E1 va E4 lai & mirc
0,23%. Trong khi d6 khoang cach di truyén giita ché Phu Quéc dong E1, E4 so véi cac cho so6i xam nim & vi
tri phan ky chi em trén pha hé dd 1an luot 14 0,3, va 0,1%. Genome ty thé cho mang dong E4 1a l4n dau tién
dugc giai ma va phan tich trén thé gioi.

Tir khoa: Cho lung co xody Phu Quérc,rkhoa’}?g cdch di truyén, by gen 1y thé, haplotype E4-E1, kj thudt PCR

kich thuoc lon, ky thudt gidi trinh ty cuon chiéu
MO DAU

Cho Phii Qudc 1a mot loai ché riéng ciia dao Phit
Quéc (Viét Nam), c6 dic diém phan biét vdi cac loai
cho khéc 1a ¢6 cac xody 10ng trén lung. Dén nay thé
gi6i ghi nhan c6 3 noi chd lung cd xoay 1a Phu Quéc,
cho lung xody Thai Lan va ché lung xoay Chau Phi
— Rhodesian. Cho Phi Quéc duge gidi chuyén mon
trén thé giéi va trong nudc danh gia rit cao, dugc
xem 1a mot gidng cho quy hiém voi nhiéu wu diém
nbi trdi ma khong cé gidng cho nio sanh biang. Quan
hé ngudn gdc gitra chd lung xody Phii Qubc va Thai
Lan van con dang nhiéu tranh cii. O Viét Nam chua
¢6 nhitng nghién ctru chuyén sau vé di truyén cho
Phu Quéc.

Trong mot cong b trude, Thai et al., (2016) da
phét hién tinh da dang di truyén cta cho lung xody
Phu Quéc rat cao. Theo d6, ba muoi miu ché Phu
Qudc thu tai huyén dao Phit Qudc mang 11 haplotype

thudc 3 haplogroup chinh 1a A, B va E, dac biét
16,67% mang haplotype E (bao gdm E1 va E4). Tiép
tuc tam soat véi cac miu ch6 Pha Quéc thu thap tai
Tp Ho Chi Minh, ching t6i tiép tuc phat hién 6/16 ca
thé ché lung xody Phi Qudc mang haplotype E (Trin
Hoang Diing, dit liéu chwa cong bd).

Phat hién ché Phii Quc mang haplotype E1 va
E4 v6i tin suét rat cao 1a mot phat hién thii vi ma cac
nghién ciru truéc d6 cia Savolainen et al (2002),
Pang et al (2009) va Oskarsson et al (2012) khong
ghi nhan. Vi haplogroup E chi phan bd han hep &
khu viye Dong Bic A véi cac noi ché 6n doi nhu
Pungsan (Triéu Tién), ché Jindo (Nhat ban), ché
Shar Pe1 (Trung Quoc) voi ty 1€ cuc thap, chi chiém
1- 2% tong dan cho thé gidi (Oskarsson et al., 2012).
Do d6 liéu ché Phit Qudc co quan hé chung loai nhu
thé nao véi cac noi ché on déi noéi trén nhu thé nao
va tai sao chung lai hién dién & ving nhiét d6i Pong
Nam A 12 mét cau hoi day ly thia. Do véy, ching t6i
quyét dinh giai md toan b trinh ty genome ty thé
ché lung xody Phii Qudc thudc haplotype E va B
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phan tich cAu tric bén trong, so sanh véi cac mtDNA
clia cac noi chod ndi tiéng khac trén thé gidi nhim
budc dau nhan dinh ngudn gdc cua chd lung xody
Phu Quéc.

Ngoai ra, dén nay co sé dir liéu GenBank chi ghi
nhan c¢6 1 trinh ty genome ty thé ché dong El
(EU789662), con cac dong E2, E3 va E4 thi chua
xuét hién. Dir liéu mtDNA cua dong E4 cua ching
toi s& gop phan bd sung ngudn dit liéu cac mtDNA
dong E quy hiém con thiéu trén GenBank.

VAT LIEU VA PHUONG PHAP
MAiu vat

Ba cé thé cho Phu Quéc ¢6 ky higu 1a PQI, PQ2
va PQ8 mang haplotype lan lwot E4, B1 va El1 da

—  Primer xudi

— 1000 bp

Trin Hoang Diing ef al.

dugc xac dinh trude d6 (Thai et al., 2016) duge chon
dé doc toan bo trinh ty genome ty thé. Haplotype B1
(ché PQ2) dwoc chon nhu mot mau dbi ching vi dy
mot haplotype ¢ xwa phd bién & ché.

Khuéch dai mtDNA

Toan bd hé gen ty thé dugc khuéch dai dudi
dang cac doan DNA nho c6 kich thude tir 1,4 — 3.5
kb chdng lap 1én nhau it nhit 0,5 kb v6i cac mdi
duogc tham khao (Webb ef al,, 2009 va Gundry et al.,
2007). Cac doan DNA sau d6 s€ dugc giai trinh tu
tai Cong ty Macrogen (Han Qudc) bing phwong
phap Sanger. Cac mdi khuéch da1 cling dugc st dung
aé g1a1 trlnh tu bén canh cac mdi giai trinh ty khac ty
thiét ké nim bén trong doan DNA. Trinh ty va vi tri
clia cic cua cac primers dugc biéu thi & bang 1, va
hinh 1.

e Primer nguoc

Msnh 7
5513F

1191F
) —
Mzanh 1 S
——
3645R___
Mznh 2 —
————
S87TIR___
i S583F
Mazanh 3-1 —_—
e
TO32R
£350F
—
e
8681R
. 642F
Manh 4-1  S——
—
S120R
8152F
) Se==c
Mazanh 4-2 N
—
10886R
10625F
—
Miznh 5-1 —_—
—
12759R
11508F
) —_—
MNazanh 5-2 .
—
13622R
13268F
i —
2 —_—
MNzanh 6-1 :
15233R
15012F
—_
Mznh 6-2 R —
——
16625R

Hinh 1. So dd vi tri cac cap moi dung dé& khuéch dai cac doan gen ty thé nhd chdng I4n 1én nhau clia ché PQ1.
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Bang 1. Danh sach méi st dung khuéch dai va giai trinh tw mtDNA ché Phi Quéc.

STT Tén Modi  Trinh tw Mbi Nguén Chirc ning

1 42R GGCATTTTCAGTGCCTTGCTT Gundry et al. (2007) - Gidi trinh tu
2 318R GGTTAATCGTATGACCGCGG Tu thiét ké - Gidi trinh tu
3 888F CCATGAAGCACGCACACACC T thiét ké - Gidi trinh tu
4 997R  AAGCACACCTTCCGGTATG Webb et al. (2008) - Gidi trinh tu
5 1191F  GGAGCGATAGAGATAGTACC Webb et al. (2008) - g‘;ﬁﬁ:ﬁm
6 1418R  CACCAGGCTCGTTAGGCTT Webb et al. (2008) Khuceh dai
7 1620F  GAAAGCGTTCCAGCTCAACA Webb et al. (2008) - Gidi trinh tu
8 1770F  ATCAGGAACGGATAGACCAC Webb et al. (2008) - Gidi trinh tu
9 2436F  ACATCCTAATGGTGCAGCAG Tu thiét ké - Gidi trinh tu
10 2556R  CATCCCTTGTCCTTTCGTAC Webb et al. (2008) - Gidi trinh tu
11 2076R  AGGGCTAGTGATAGAGCTAG Tu thiét ké - Gidi trinh ty
12 3220F  GTCATTTACACTATCCACGC Webb et al. (2008) ) g‘;‘iﬁ:ﬁz
13 3645R  GGCAACATGTCATATGCATA Webb et al. (2008) Khuceh dai
14 3945F  CAACTATCATGACAGGAACC Webb et al. (2008) Khuceh dai
15 4193R  GTGGTTATCATGATGGATGCG Tu thiét ké - Gidi trinh tu
16 4581F  TCATCCACCACGACCCTATC T thiét ké - Gidi trinh ty
17 4793R  GTGCTATATGTGAGTCGCAG Webb et al. (2008) Khuceh dai
18 5583F  GGAAACTGACTAGTGCCGTT Webb et al. (2008) Khuceh dai
19 5680R  GCTTCTACCATAGAAGATGC Tu thiét ké - Gidi trinh tu
20 5871R  AGTTTGATACTGGGATATTGC Webb et al. (2008) Khuceh dai
21 6352F  CCAGCTATGCTATGAGCTT Webb et al. (2008) ) g‘;‘iﬁ:ﬁz
22 6826F  GAGTGACTACATGGATGTCC Tu thiét ké - Gidi trinh ty
23 7032R  TTGAAATGGGTACGCCATAG Webb et al. (2008) - g‘;ﬁﬁ:ﬁm
24 7642F  CCACAGCTTTATACCCATTG Webb et al. (2008) Khuceh dai
25 7805R  GGATGTATCTAGCTGTGGCA Tu thiét ké - Gidi trinh ty
26 8152F  AAAGGGACGAACCTGAGCTC Webb et al. (2008) Khuceh dai
27 8681R  TGTCAGCGGTCATGGGCTTG Webb et al. (2008)  Khuceh dai
28 9031F  GCCTCTACTCAACACCTCAG Tu thiét ké - Gidi trinh tu
29 9190R  CGGAGATTGTAAAAGATGTCTC Webb et al. (2008) Khuceh dai
30 10087R  CGATTGGTATCATGCTGGCT Tu thiét ké - Gidi trinh tu
31 10625F  GACTAAACGCAGGACTCTAC Webb et al. (2008) Khuceh dai
32 10886R  GGAGTACAGCGGCAAGTACTA Webb et al. (2008) - g‘;ﬁﬁ:ﬁm
33 11286F  AGCAAGCCTCACAAATCTGG Tu thiét ké - Gidi trinh ty
34 11508F  AATGACCTTGCACCTACTGC Webb et al. (2008) - g‘;ﬁﬁ:ﬁm
35 11720R  CCAACGGATTACTTCTATCC Ty thiét ké - Gidi trinh tu
36 12520F  GCACAATAGTTGTAGCAGGAG T thiét ké - Gidi trinh tu
37 12750R  AATGCGTGAGTGCAGATGTG Webb et al. (2008) Khuceh dai
38 13268F  TTTCATCCTGGCACTAGAAC Webb et al. (2008) - g‘;ﬁﬁ:ﬁm
39 13622R  GTTACAGGCTGATCATTATTAAT Webb et al. (2008) - Khuéch dai

47



Trin Hoang Diing ef al.

40 14253F CGTCTAACATCTCTGCTTGA

41 14397R TCAGCCGTAGTTAACGTCTC
42 15012F CCTATGCTATCCTACGATCC

43 15233R  AAGATTGAAGCGACTTGTCC
44 15412F CCACTATCAGCACCCAAAG

45 15513F GGTAAACCCTTCTCCCCTC

46 15887F GATCACACATAACTGTGGTG
47 16072F CTCACGCATAARATCAAGGTG
48 16114R CCTGAAACCATTGACTGAATAG
49 16625R ~ AGACTACGAGACCAAATGCG

- Giai trinh tw
Webb et al. (2008) - Gidi trinh tu
Tu thiét ké - Gidi trinh ty
Webb et al. (2008) - g‘;ﬁﬁ:ﬁi‘f
Webb et al. (2008) - g‘:jﬁg:ﬂ
Gundry et al. (2007) - Gidi trinh tu
Webb et al. (2008) ) g‘;‘iﬁ:ﬁz
Ty thiét ké - Giai trinh ty
Gundry et al. (2007) - Gidi trinh tu
Gundry et al. (2007) - Gidi trinh tu
Webb et al. (2008) - g‘:jﬁg:ﬂ

Note: Forward (F): mdi xudi; Reverse (R): mdi ngwoc; ky hiéu sb phia trwdc chi vi tri méi bt cap dwa theo vi tri trén bd gen

ty th& ché ctia Kim et al (1998).
Thanh phin héa chit cho phan ing PCR

Phan tng PCR khuéch dai cic doan genome ty
thé cho Phu Quéc 6 kich thude trén 3 kb duoc thuc
hién bao gém 2,5 ul @ém PCR (10X); 2,5 ul MgCl,
(25uM); 0,25 pl Taq Plus DNA polymerase PCR
250UI (hang ABM - 090120); 2,5 ul dNTP (2uM);
0,4 pl moi xudi va moi nguoc (10pM) do héng
SIGMA cung cap) 1,0 ul DNA téng s6 (ndng do 50
ng/pl); nude cat vira du 25 pl. Véi cac doan genome
ty thé dudi 3 kb, phan tng bao gdm, 12,5 ul Taq
DNA pol 2x-preMix (GeneON, Cat.-No: S113.100
res), 0,5 pl (ndng d6 10 pM) mdi mdi nguge va xudi,
0,7 pl (ndng d6 50 ng/ul) DNA téng sb, bd sung
nudc cat téi 25 pl.

Chu trinh nhiét trong phan wng khuéch dai

Véi cac doan DNA dai trén 3 kb, chu trinh nhiét
1 tién bién tinh 95 °C trong 5 phut; sau d6 30 chu ky
bao gdm bién tinh 95 °C trong 15 gidy, bat cip 55 °C
trong 30 gidy va kéo dai 72 °C trong 3,5 phut; kéo
dai sau cuing 72 °C trong 7 phut va trit mau 4 °C. Véi
cac doan DNA dai du6i 3 kb, chu trinh nhiét 1a tién
bién tinh 95 °C trong 5 phut; sau d6 30 chu ky bao
gdm bién tinh 95 °C trong 15 gidy, bat cip 55 °C
trong 30 gidy va kéo dai 72 °C trong 3 phut; kéo dai
sau cung 72 °C trong 7 phut va trit mau 4 °C.

Gidi trinh tw
Céc doan genome ty thé dwoc giai trinh ty truc

tiép bang mdi khuéch dai va mdi trung gian, thuc
hién tai Cong ty Macrogene (Han Qudc).
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Hiéu chinh trinh tw

Trinh ty thu dugc sau khi giai ma da duoc kiém
tra d6 chinh xéc cta céc sic ky dd (chromatography)
bang phin mém ChromasPro 2.0 (Technelysium Pty
Ltd), cic ving mo hd & dau va cudi két qua giai trinh
tu bi ct bo. Sau d6 kiém tra cac sai léch gitra hai két
qué giai trinh ty tir mdi xubi va mdi nguge cho cung
1 doan genome bang phan mem SeaView; cac diém
sai 1éch dugc kiém tra bang mét dé ghi nhan két qua
sau cung. Cac doan trinh ty thé thuong dugc biéu
hién ¢ dang sdc ky dd dé nhan dién cac base va tinh
toan chat lugng diém giai trinh ty thé hién qua "gia
tri Q" twong Ung véi xac sudt 16i theo quy mod
Q10=1/10, Q20=1/100, Q30=1/1000, va tiép tuc nhu
vdy. Qué trinh xir 1y cac khoang trong dbi véi cac
trinh ty lién tng (consensus), nhat 1a khi ¢6 nhiéu
doan doc chat lwong thap dugc thyc hién thi cong.

LAp rap genome ty thé

Céc doan geome ty thé sau d6 lip rap thanh
chudi trinh ty genome ty thé hoan chinh dya trén
trinh ty genome ty thé cho tham khao cua Kim ef al
(1998). Chét lugng ctia tit ca cac doan lép rap va cac
doan trinh ty dugc kiém tra lai béng cach su dung
phin mém chuyén dung nhu SeaView, Sequencher
hoac CONSED.

Xay dung b dir lieu mtDNA

Trinh ty genome ty thé ché Phii Qudc sau khi giai
trinh ty, hi€u chinh s€ dugc gdp chung véi trén 100
trinh ty mtDNA cua cac noi chd duge thu thap tu
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GenBank dé tao b0 co so dir liéu bo gen ty thé cua
cho. Qua trinh sdp cot thang hang (alignment) dugc
thuc hién bang phin mém SeaView véi thuit toan
Muscle, cac viing mo hd hodc khong c¢6 kha ning sip
xép duoc loai bo bang tay trude khi phan tich. Qué
trinh sdp cot thang hang cac mtDNA ché dugc thyc
hién bang phan mém MEGAG.0; cac mtDNA c6 kich
thudc dudi 10 kb khong dua vao nghién ciru nay.

Do tim mo6 hinh tién hoa

Xac dinh md hinh tién hoa pht hop nhét theo
chuidn Akaike Information Criterion (AICc) bing
phin mém jModelTest phién ban 0.1.1 (Posada,
2008).

Xay dung cay phat sinh loai

Phuong phap kha ning tdi da (Maximum
Likelihood) dwoc tao bang phin mém PhyML 3.0,
Phuong phép khoang cach (Neigbor-Joining) va
Phuong phép tiét giam t6i da (maximum parsimony)
dugc thyc hién bing PAUP* 4.0b10 (Swofford,
2003) véi cac thong sb tién hoéa duoc 1dy mé hinh
tién hoa téi wu trudc d6. Tat ca dwgc thuc hién véi
do tin cdy (bootstrap) la 1000 lan lip lai. Phuong
phap xac sudt hau nghiém dugc thuc hién trén phin
mém MrBayes 3.2 (Ronquist & Huelsenbeck, 2003),
trong d6 cac thong 6 co ban dugc cai dat theo mau

chuén. Mau duoc chay 2.000.000 lan véi 1 chuf)i
lanh va 3 chuoi néng, cdy dugc luu sau moi 100 lan
chay nhu mo6 ta cia Hoef-Emden et al (2005).

KET QUA VA THAO LUAN

Khuéch dai, giai trinh tw va lip rap toan bd hé
gen ty thé ché Phu Quoc

Céc doan genome ty thé kich thudc 16n duoc
khuéch dai thanh cong nhu dy kién (Hinh 2), cac san
phidm PCR c6 chidu dai tir 1,4 dén 3,3 kb dugc giai
trinh tu truc tiép bang phuong phap Sanger.

Toan bo mtDNA cta miu ché Phu Quéc PQI va
PQ2 dai dién cho kiéu don bdi E4, B1 duoc khuéch
dai va giai trinh tu nhu du kién 1an luot dai 1a 16.760
bp 16.731 bp. Trong d6 mtDNA cua haplotype E4
cta ché trong nghién ciru nay 1a 1an dau tién dugc
cong bd trén thé gidi, hién dang giri Genbank dé cip
mi s6 truy cép. Riéng mtDNA cua chd PQ8 mang
haplotype E1 chi méi giai ma duoc 13.149 bp, tuy
vay khi so sanh véi cac mtDNA mang haplotype E1
¢6 trén GenBank (EU798662) khong cho thiy sy
khac biét. Mic di miu mtDNA ctia ché PQS khong
duogc phan tich cu trac nhung van dwoc st dung dé
phan tich phat sinh ching loai vé sau.

Hinh 2. K&t qua khuéch dai toan bo hé gen ty thé ché PQ1.

Phén tich thanh phin va trit tw gen ciia mtDNA
ché PQ1 mang haplotype E1 va ché PQ2 mang
haplotype B1

Thanh phin base

Thanh phan base cia DNA ty thé ché mang
haplotype E4 c6 T chiém 28,7%, C chiém 25,5%, A
chiém 31,6% va G chiém 14,2%. O cho BI, ty 1¢ nay
lan luot 1a 28,7%; 25,5%; 31,6% va 14,1%. Riéng
ché El, mac du trinh tu chi méi doc dwoc 13.149
nhung ty 1€ nucleotide ciling dugc tinh toan va gia tri

nhan duoc 1a 28,9%; 25,9%; 31,1% va 14,0%. Ty 1&
ndy tuong duong v6i ty 1& nucleotide trung binh cho
chc giéng ché trén thé gisi 1a 28,8%; 25,5%:; 31.7%
va 14,1% (Kim et al., 1998).

Heé gen ty thé cho E4 va B1 chita 13 gen mé héa
protein, 22 gen RNA van chuyén (tRNA), 2 gen
ribosome (12S va 16S rRNA) va mét ving khong ma
hoéa goi 1a ving kiém soat. Su té chire va diéu khién
clia chiing gidng nhu nhimg dong vét c¢6 vii khéc.
Dic diém hé gen ty thé cho E4 dugc ghi nhan va thé
hién trong bang 2.
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Bang 2. Dic tinh ctia genome ty thé ché Phi Qudc mang haplotype E4.

STT  Téngen Vi tri Chidudai  Makhoi  Ma ket

dau thac
1 tRNA-Phe 1-69 69
2 12S rRNA 70-1023 954
3 tRNA-Val 1024-1090 67
4 16S rRNA 1091-2671 1581
5 tRNA-Leu (UUR) 2672-2746 75
6 NADH dehydrogenase subunit 1 (ND1) 2750-3704 957 ATG ATA
7 tRNA-lle 3705-3773 69
8 tRNA-GIn 3770-3844 75
9 tRNA-Met 3846-3915 70
10 NADH dehydrogenase subunit 2 (ND2) 3916-4958 1044 ATA ACT
11 tRNA-Trp 4957-5025 68
12 tRNA-Ala 5039 -5107 69
13 tRNA-Asn 5109-5180 72
14 Origin of L- strand replicetion (OLR) 5181-5217 37
15 tRNA-Cys 5214-5281 68
16 tRNA-Tyr 5282-5349 68
17 Cytochrome ¢ oxidase subunit 1 ( COI) 5351-6895 1545 ATG TAA
18 tRNA-Ser (UCN) 6893-6963 71
19 tRNA-Asp 6968-7035 68
20 Cytochrome ¢ oxidase subunit Il (COII) 7036-7719 684 ATG TAA
21 tRNA-Lys 7737-7803 67
22 ATPase 8 7805-8008 204 ATG TAA
23 ATPase 6 7966-8646 681 ATG TAA
24 Cytochrome ¢ oxidase subunit Ill (COII) 8646-9429 784 ATG CCT
25 tRNA-Gly 9430-9497 68
26 NADH dehydrogenase subunit 3 (ND3) 9499-9843 347 ATA AAT
27 tRNA-Arg 9844-9912 69
28 NADH dehydrogenase subunit 4L (ND4L) 9913-10209 297 ATG TAA
29 NADH dehydrogenase subunit 4 (ND4) 10205-11582 1378 ATG ACT
30 tRNA-His 11583-11650 71
31 tRNA-Ser (AGY) 11651-11710 60
32 tRNA-Leu (CUN) 11711-11780 70
33 NADH dehydrogenase subunit 5 (ND5) 11782-13602 1821 ATA TAA
34 NADH dehydrogenase subunit 6 (ND6) 13586-14113 528 TTA CAT
35 tRNA-Glu 14114-14182 69
36 Cytochrome b 14187-15326 1140 ATG AGA
37 tRNA-Thr 15327-15396 70
38 tRNA-Pro 15396-15461 66
39 Control region 15462-16760 1299
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Cdc gen md héa protein

Téng chidu dai cia mtDNA ma hoa cho 13 gen
ma hoéa protein & ché E4 va cho Bl 1a 11.406 bp.
Gen dai nhit 13 ND5 (1821 bp), gen ngin nhit 1a
ATPase8 (204 bp). Hé gen cta ca chd E4 va Bl su
dung 3 b ma khoi dau: 9 gen st dung ATG; ND2,
ND3, NDS5 str dung ATA va ND6 st dung TTA. Céc
bd ma két thic cua 7 gen dugc két thuc diy du
(TAA, TAG hoac AGA) va 6 gen (NDI, ND2,
COIII, ND3, ND4, ND6) sir dung bd ma két thuc
khong déy du. Nhu trong mot $6 dong vat c6 va
khac, c6 bbn khung doc chong ldp 1én nhau trong
ch6 PQl va ché PQ2, ATPase8/ATPase6,
ATPase6/Colll, ND4/ND4L va NDS5/NDG6, chéng
1én nhau 43, 1, 7 va 17 bp, theo thit ty twong ng.

Cac gen tRNA va rRNA

Céc gidi han va chiéu cua cac gen tRNA & chod
duoc xac dinh béng su lién hé so sanh vdi nhitng
gene tRNA cua cho Sapsaree (NC_002008.4). Chiéu
dai téng hop cua cac gen tRNA cua ché E4 va Bl 1a
1.517 nucleotide. Nhu ¢ dong vat co vi khac, 22 gen
tRNA da dugc tim thay trong mtDNA ché E4 va B,
va c6 su td chire twong ty nhau. Chiéu dai cua chung
dao dong trong khoang tir 60 dén 75 bp. Cac gen 128
va 16S rRNA dugc phan cach boi cac gen tRNA-Val
va bi gioi han phia cic bén kia bang cac gen tRNA-
Phe va tRNA-Leu, tuong trng. Do dai cua gen 12S
rRNA 13 954 bp, gen 16S rRNA 1a 1.580 bp, gidng
nhau cho ca ché PQ1 va ché PQ2 va giéng véi cho
Sapsaree trong nghién ctru cuia Kim et a/ (1998).

Viing kiém sodt (control region — CR hay D-loop)

Vung CR cua mtDNA cua ché E4 dai 1.299 bp
va ctia cho B1 dai 1.270 bp. Sy khac nhau vé chiéu
dai 1a do su thay ddi s6 lan lap lai cia mot motif gém
10 nucleotide 5°’-GTACAC-GT(G/A)C-3’nam giira
ving bao ton I va II (Conserved sequence block —
CSB). O day, ché E4 lap lai motif nay trén 33 lan, va
ché B1 1a 30 lan. Véi chd E1, mic du chua doc hoan
chinh toan bd mtDNA, nhung ving kiém soat ciing
dugc chiing t6i so sanh cho thay kich thudc ving CR
cua cho E4 va El tuong tu nhau.

Ngac nhién hon nita va doan du doi cia ving
CR 6 cho noi E1 va E4 (khoang 29 nucleotides) ciing
dugc tim thdy ¢ mtDNA cua ndi ché Golden
Retriever (FJ817363), noi Old English Sheepdog
(AY656742.1), s6i xam (Grey wolf) mau

(AM711902 va NC_009686) 1a nhitng noi cho sin
hodc chin ciru c6 xua. Tuy cic motif ldp lai nay
khong dai dién thuc sy cho phép nhén dang
haplotype nhung céc thong tin trén ciing cho thiy
phan nao diéu tha vi vé mtDNA cua ché pha Qubc.

Phan tich phat sinh chiing loai dwa trén mtDNA

Xdy dung co s¢ dit liéu cho phdn tich phat sinh
chiing loai

Trong céac nghién ctru trudec d6 (Bjornerfeld et
al., 2006; Pang et al., 2009; Oskarsson et al., 2012)
nhém ché mang kiéu don boi E rat it dugc cha ¥ do
s6 lugng mau rat hiém. Trong nghién ctr nay, mot
trinh ty mtDNA mang kiéu don boi El tir gidng cho
Pungsan & Han Quéc (ky hiéu mau P77, EU789662)
dugc tim thidy nhu mot dbi chimg quy gia. Do vay
trong phan tich nay, chung toi quyét dinh dua trinh
tu mtDNA ché lung xoay Phu Qudc mang haplotype
El vao phén tich, miac di chiéu dai chi méi doc
khoang 13 kb.

Dé xay dung bo co s dit liéu cho phén tich phat
sinh chung loai, trén 150 trinh ty mtDNA cua cac
loai thudc ho noi ché nbi tiéng trong loai Canis
familiaris trén thé gioi dugc thu thap. Sir dung cho
hoang (Canis latrans) 1am nhém ngoai. Céc trinh tu
mtDNA c6 chidu dai gan twong tu nhu ciia mtDNA
El duogc st dung phén tich dé han ché viéc loai bo
cac diém mang thong tin. Cac mtDNA c6 trinh tu
dudi 12 kb bi loai bo; cac mtDNA c6 khoang tréng
gdy anh huong dén tong s6 diém phan tich ciing
duoc loai bo. Cac khoang trong va ving lip lai & khu
vuc bao tdn bi loai bo hoan toan. Do vay bo dir liéu
mtDNA cua ché trong nghién clru nay chtta 72 trinh
tu voi do dai vung phan tich 12.564 ky tu.

Phdn tich phat sinh chiing loai

Pha hé dd (phylogram) dua trén trinh ty mtDNA
cho thdy cac haplogroup A, B, C va E tach ra 13 rét
nhu quan sat trén pha hé dd st dung trinh ty ving
CR nhu phan tich trude d6 (Thai et al., 2016). Cho
PQ2 ndm chung v&i cac gidng ché mang kiéu don
boi B; chd PQI1 va PQ8 mang kiéu don boi E4 va E1
nim chung cum vé&i chd P77 mang haplotye E1 véi
do tin cdy (boostrap) rat cao (96/94/97/0.95). Ngoai
ra, trén pha hé¢ dd con cho théy ché s6i xam W06
(mé s6 DQ480504) niam & vi tri chi em so véi nhom
E v6i do tin cdy gan nhu tuyét ddi (99/99/91/0.99).
Puoc biét s6i xam W06 dugc (Bjornerfeldt et al.,
2006) thu mau tai Thuy Dién (Hinh 3).
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Golden Retriever GO2 FJ817363
Golden Retriever GO1 FJ817364
Poodle AY656739.1

Poodle from Sweden DQ480494 .1

Kerry Blue Terrier AYE656740.1

Grey wolf W07 DQ480503

100/100/100/1.0'

laniger FJO32363.2

Tibetan wolf TO1 NC 011218
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Tibetan wolf TO2 FJO32363

Coyote C03 DQ480510

0.005

96/95/100/0.92

Coyote C04 DQ480511

Coyote CO1 NC 008903

100/100/100/1.0
Coyote C02 DQ480509

Hinh 3. Cay pha hé (phylogenetic tree) md ta chi tiét vi tri phan bd clia chd lwng cé xody Phii Quéc trong cac nhém don boi
B, C va E (khong mo ta nhém A) trén cay tién héa cé gbc Maximum Likelihood dwgc suy luan tir 72 trinh tw viing phan tich
I toan bo mtDNA cé dd dai 12.564 ky tw (khodng tréng bi loai bd hoan toan). M6 hinh tién hoa 1a HKY+G+l (-InL =
25852.5445, G= 0.1025 va | = 65.0545) dwoc tinh bang phan mém jModelTest dwa theo chuan AICc. Gia tri boostrap tir trai
qua phai 1& Maxium-likelihood, Neighbor-Joining, Maximum Parsimony khéng rang budc va xac suat hau nghiém Bayes (BP
- Bayesian probability) Ty 1& xich biéu thi s bién dbi tai mdi vi tri.
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Tinh toan khoang cach di truyén giita chd Pha
Qudc dong E4, E1 va Bl trong nghién ctru niy ciing
da cho ra nhiéu két qua bit ngd. Cho Phi Qudc dong
Bl tuong dong 100% (khac biét 0,0%) so véi cho
Tibetan Spanie TS1 (EU408301), day la noi chd
canh Tay Tang dugc xem la dong cho ¢d xua cua
Trung Quée (Li et al., 2011). Haplotype B1 ciing
dugc xem la haplotype cb nhat trong cac haplotype
dang B.

Mic du cung haplogroup nhung khoang cach di
truyén cta ché Phi Quoc dong E1 va E4 lai & mirc
0,23%.

Diéu khong ngac nhién 1a ty 1¢ khac biét giita
mtDNA ch6 Phii Qudc noi E1 va chd Pusang
(EU789662) 1a thip nhét, chi 0,072%. Trong khi dé
khoang cach gitta ché Phi Qubc noi E4 va cho
Pusang 1a 0,24%.

Gié tri khac biét di truyén ciing dugc quan sat
giita Ché Phu Quéc dong E1, E4 so vé6i cac cho soi
xam W06 (md s DQ480504) nim & vi tri phan ky
chi em trén pha hé d6 1an luot 12 0,3, va 0,1%

Ghi nhéan cta Kliitsch e al (2011) cho ring do
50 luorng c4 thé nhom D, E va F kha nho (khong qua
5% tong dan cho thé glcn) nén viéc truy tim ngudn
gbc cua 3 nhom nay rat kho khan. Tuy thé, do cac
nhom nay chi tim thay 0 khu vuc dia ly g101 han nhu
khu vuc Dong Béc A nén didu nay goi y ring ching
xudt phat tir phép lai giita cho nha va ché séi dia
phuong trong khoang thoi gian gan ddy. Pay dugc
goi 12 hién tugng thudn héa ché s6i 1an 2. va vi méi
xudt hién tir 1an thuin hoa thir 2 nén cac kiéu don boi
méi s& rat kho phat tan ra ving dia 1y khac von d co
cac kiéu don boi khac ngy tri tir truée 1a A, B va C.
Hon nira, néu mot haplotype xuat phat tir qua trinh
thuin héa ché s6i & mot khu vuc khong c6 cho, khi
d6 tin suét cia kiéu haplotype méi s& chiém 100% &
quéan thé ché ban ddu va tan sudt nay s& chi giam di
khi chdé mang haplotype khac tran dén xam chiém
linh thé. Giai thich nay hoan toan phu hop trong
truong hop ché Pungsan mang kiéu don boi E1 dugc
ghi nhan 14 ché lai gitra ché soi va cho nha & Triéu
Tién va chi xuat hién & khu vuc Triéu Tién.

Viéc ché Phu Qudc mang haplotype E4 va El
trong cac nghién ciru trude do6 (Thai et al., 2016) la
moét diéu dang quan tdm dé truy tim ngudn goc chod
Pha Quéc. Trinh ty mtDNA cia chd Phit Qudc dong
El c6 ty 1& twong dong 99,928 % v6i cho Punsang la
mot ngac nhién 1on. Diéu nay tao tlen dé cho chiing
t6i tién hanh cac phan tich sau hon vé sau.

KET LUAN

Chién thuat primer-walking dwoc ap dung dé
giai trinh ty genome ty thé chd Phu Qudc thanh cong
cho thédy c6 thé ap dung mot k§ thuat don gian, hiéu
qua nham thu nhan cac thong tin tir mot trong nhitng
bd gen c6 kich thuéc nhoé nhit phuc vu cho nghién
ctru chuyén sau. Genome ty thé ché Phii Quc mang
haplotype E4, c6 kich thudc 16.760 nucleotide va
cac thanh phin khong khac biét so v6i cac noi cho
khac trén thé gidi. Viéc phat hién ché lung xody Phu
Qudc co mang cac haplotype hiém E1 va E4 déng
thoi ¢6 quan hé gan véi noi chd quy Pungsan ¢ Tneu
Tién la mot phat hién tha vi, hé md dan nguon goc
cua noi cho dac hiru Viét Nam.

Loi cdm on: Chung toi chdn thanh cam ta Bo Khoa
hoc & Céng nghé da tai tro cho Dé tai cap Nha
nuée trong Chwong trinh Quy Gen dé thuc hién
nghién ciru nay (Hop dong sé 01/2015 — HP-
NVQG).
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COMPLETE MITOCHONDRIAL GENOME SEQUENCES OF RARE HAPLOTYPE E4

FROM PHU QUOC RIDGEBACK DOG

Tran Hoang Dung, Truong Nguyen Thi Nhu Mai, Nguyen Thanh Cong, Huynh Van Hieu

Nguyen Tat Thanh University

SUMMARY

Phu Quoc ridgeback dog is an invaluable species in Vietnam. The discovery of high-frequency rare
halophytes E4 and El1 in Phu Quoc ridgeback dog while evaluate analyzing its genetic distances is an
unexpected event. In this research, the primer-walking strategy was used to sequence the whole mtDNA of Phu
Quoc ridgeback dogs carrying E4, B1 and E1 halophytes to explore trace of Phu Quoc ridgeback dog's origin.
These mtDNA’s length (16,760 bp for PQ1 and 16,731 for PQ2) fall into the range of 16.7 kb, particularly,
16.760 bp in E4 dogs and 16.731 bp in B1 dogs and is basically similar to the ones of other dog breeds. The
difference in length between E4 and B1 haplotype is mainly due to the difference of motif repeat frequency in
the control region. The number of genes, starting and ending codes of E4’s mtDNA are similar to other
common halophytes. Genetic distances between Phu Quoc ridgeback dogs' E1, E4 haplotypes and Pungsan
dogs (EU789662) in the same clade in the phylogenetic tree are 0,072% and 0,24%, respectively, showing that
Phu Quoc dogs with E haplotypes are very close relatively to Pungsan dogs in North-Korea. Although
belonging to the same haplogroup, the genetic distance between Phu Quoc dogs E1 and E4 haplotype is 0,23%.
In the other hand, genetic distances between E1, E4 haplotypes Phu Quoc ridgeback dogs and the closest grey
wolves on phylogenetic tree are 0,3% and 0,1%, respectively. This is the first mitochondrial genome of E4

haplotype dogs to be sequenced and analyzed.

Keywords: Phu Quoc ridgeback dog, genetic distances, mitochondrial genome, haplotype E4-El, Primer-

walking approach, longrange-PCR
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