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TOM TAT

Ma vach DNA la mgt cong cu dinh danh nhanh céc loai dua vao mét dogn trinh tr DNA
ngan, dé khuéch dai va cé thong tin di truyen. O phia Nam Viét Nam, c6 tam loai tdc ké Gekko
(Squamata: Gekkonidae) phan bo. Hau hét cdc lodi ndy cé hinh thdi twong tir nhau va dang bi khai
thdc dé lam thyc pham, thude va buén ban dgng vat canh. Nghién cizu nay thu thap tat ca tam loai
tdc ke ké trén dé xay ding bé ma vach DNA chudn phuc v cong tac phan logi hogc truy xudt
nhanh nguon gac cé&c ca thé budn ban. Két qud thu duwoc bg ma vach DNA gom 11 trinh te tir ving
gene COI (681 bp) ddu tién cua tat ca tdm lodi tac ké Gekko & phia Nam Viét Nam véi sé hiéu
GenBank MN062174-84. C6 sdu loai duwoc thu tai dia diém m ta goc. Khac biét di truyén trung
binh giita cdc loai 20,3%, dao dong tir 17,6% dén 25,3%. Cay phét sinh ching logi phan tach
riéng tirng lodi nhung quan hé tién hda giza ching khong rd rang.

Tir khoa: ma vach DNA; tic ké Gekko; phia Nam Viét Nam

1. Giéi thiéu

M& vach DNA (DNA barcoding) la mét cong cu dinh danh nhanh céc loai dua vao
trinh ty DNA cua ching. Trinh ty ding 1am ma vach nay phai dam bao ba diéu kién: (1)
chtra dung thong tin di truyén da khéac biét dé phan biét loai, (2) ton tai nhitng ving gene
bao ton & hai dau dé phat trién cap moi chung ap dung cho nhiéu nhém loai khéac nhau va
(3) do dai vira du dé céc ki thuat phan tu hién nay cd thé nhanh chong tach chiét va khuéch
dai thanh cong (khoang 400-800 bp). Bé dinh danh nhanh mét loai bang ma vach DNA,
truéc hét can phai c6 bo ma vach DNA chuan tir cac loai da biét, sau d6 so sanh trinh tir
ctia mau vat can biét voi bo dit liéu chuan dé tim ra loai (Kress, & Erickson, 2012). Do do,
thuan tién cia phuong phap dinh danh nay 1a chi can mot mau mé nho tir mot bo phan bat
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Ki (dudi, co, triing, 14, hoa...) 1a c6 thé dinh danh dén loai ma khong can mau vat dic trung
(con truéng thanh, hoa qua...) nhu cach phan loai truyén théng. Ma vach DNA méi chi
duoc biét dén (Hebert et al., 2003a) va théng nhét st dung cho viéc dinh loai (Marshall,
2005) tir dau thé ki XXI. Né dugc ap dung thanh cong trén nhiéu ddi twong sinh vat nhu
thuc vat co hoa (Kress et al., 2005), con trung (Hajibabaei et al., 2006; Hebert et al., 2009),
ca (Ivanova et al., 2007), ludng cu (Che et al., 2012), bo sat (Nagy et al., 2012), chim
(Hebert et al., 2003b)... O dong vat, gene ma hda protein trén ti thé cytochrome ¢ oxidase
subunit | (COI hoac COX1) dugc chon lam ma vach DNA (Hebert et al., 2003b) va cap
mdi cho gene nay ciing duwgc phét trién cho nhidu nhom dong vat khac nhau (Che et al.,
2012; Folmer et al., 1994; Ivanova et al., 2007).

Tac ké (Gekko) 12 mot gidng trong ho Tac ké (Gekkonidae) véi 59 loai (Uetz et al.,
2019) phan bé chu yéu & chau A, tir An Do dén cac dao ¢ Thai Binh Duong (Rosler et al.,
2011). Bac diém chung cua ching la c6 mat to, con nguoi thiang dting, dudi ngén chan cé
cac nép mong nguyén, ngon chan thir nhat khéng c6 moéng vudt va mdi lira thuong dé hai
tring ¢ vo voi (Rosler et al., 2011). O phia Nam Viét Nam, c6 tdm loai tic ké duoc ghi
nhan (Uetz et al., 2019). Tic ké Ba den (G. badenii) phan bb ¢ nui Ba Pen (Tay Ninh, dia
diém md ta gbc), Hon Me (Kién Giang) va mot diém khong xac dinh & Kon Tum (Nguyen
et al., 2010; Ziegler et al., 2015). T4c ké (than lan) d4 Ca na (G. canaensis) phan b6 ¢ Ca
Na (Binh Thuan) (Ngo, & Gamble, 2011). Tac ké (G. gecko) phan bé rong & chau A va da
duoc di nhap qua chau Mi (Uetz et al., 2019). Tic ké Grossman (G. grossmanni) phan b ¢
Khanh Hoa (Nguyen et al., 2009). Theo Gunther (1994) va Fritz (2002), cac mau vat dung
dé mo ta loai nay duoc thu tai noi budén ban dong vat va ching cé thé duoc bat tir Nha
Trang. Do d6, dia diém thu mau chuan cua lodi nay van chua duoc xac dinh. Tic ké (thin
lin) d4 Russell-train (G. russelltraini) phan b ¢ ndi Chta Chan (Pdng Nai) (Ngo et al.,
2009). Tac ke (than lan) da Ta kou (G. takouensis) phan bd ¢ ndi Ta Kéu (Binh Thuan)
(Ngo, & Gamble, 2010). Tic ké Truong (G. truongi) phan bé ¢ Van Thanh (Khanh Hoa)
(Phung, & Ziegler, 2011). Tic ké Viét Nam (G. vietnamensis) phan bé ¢ d6i Tac Dup (An
Giang) (Nguyen, 2010). Ngoai trir loai Gekko gecko, tat ca bay loai trén déu chua c6 bo ma
vach DNA chuan tir gene COL Ddi véi Gekko gecko, trén ngan hang gene (GenBank) da
¢6 nhiéu doan trinh ty gene COIl tir nhiéu nuéc & chau A. Tuy nhién, ma vach DNA cua
cac cé thé ¢ phia Nam Viét Nam van con thiéu. Trong tu nhién, hau hét cac loai nay dang
bi de doa bai su mét dan sinh canh séng va dac biét 1a hoat dong san bat cua con ngudi dé
lam thie an, 1am thudc hodc vat nudi canh (Bain, 2010; Ngo, & Gamble, 2010, Ngo, &
Gamble 2011; Nguyen, & Hoang, 2005; Trinh et al., 2013).

Nghién ctru nay nham xay dung bo ma vach DNA chuan cho tat ca tam loai tic ké &
phia Nam Viét Nam dé phuc vu cong tac phan loai hoic truy xuat nhanh ngudn gbc cua cac
ca thé budn ban. Ngoai ra, chling tdi con budc dau tim hiéu méi quan hé phét sinh chiang
loai gitra chiing dua trén doan trinh tw ma vach nay.
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2.  Phwong phap nghién ciru
2.1. Thu thdp va xi i mdu vt

Khao sét thuc dia dugc thuc hién tir 2016-2018. Mau vat caa sau loai sau dugc thu tai
cac dia diém mo ta goc (type locality) cua ching: G. badenii, G. canaensis,
G. russelltraini, G. takouensis, G. truongi va G. vietnamensis. i vai loai G. grossmanni, do
dia diém mo ta gc chua rd rang nén mau vat duoc thu tir ba dia diém ¢ Khanh Hoa trong dt
lién va dao ven bo, gdm Ninh Van (ban dao), Hon Ba (dat lién) va Binh Hung (d40). Mau vat
lodi G. gecko duogc thu Vuon Qudc gia Chu Yang Sin, Pak Lak (Hinh 1, Bang 1).

Mau mé gan cua cac cé thé tic ké duoc thu thap tai thuc dia va luu trit trong con
tuyét d6i, sau d6 bao quan trong ta lanh ¢ nhiét do -20°C. MAu vat, sau khi ldy mau md va
chup hinh, duoc ¢ dinh bang dung dich formaldehyde 5% trong 24 gi¢ va chuyén sang
luru trix trong cdn 70% tai Bo suu tap Bong vat Vién Sinh hoc Nhiét déi (ITBCZ).

Bdng 1. Danh sach mau vat tac ké si dung trong nghién citu nay.
Sé phia trieéc méi dia diém thu mdu firong 1ng Véi vi tri thu mau ¢ Hinh 1;
(*) = mau vdt dwoc thu tai dia diém mo td goc

So6 hi¢u mau S0 hi¢u GenBank

Loai (ITBC2) Pia diém thu miu (o
G. badenii* 6263 9. Nui Ba Pen, Tay Ninh MNO062174
G. canaensis” 5884 6. Ca N4, Binh Thuan MNO062175
G. cf. grossmanni 6637 3.Ninh Van, Ninh Hoa, Khanh Hoa MNO062176
G. cf. grossmanni 6638 2.Ninh Van, Ninh Hoa, Khanh Hoa MNO062177
G. cf. grossmanni 5719 4. Hon Ba, Khanh Hoa MNO062178
G. cf. grossmanni 6017 5. Binh Hung, Khanh Hoa MN062179
G. gecko 6053 1. Chu Yang Sin, Bik Lik MN062180
G. russelltraini” 5801 8. NUi Chtra Chan, Dong Nai MN062181
G. takouensis” 5765 7. Ta Ko6u, Binh Thuan MNO062182
G. truongi® 6252 2. Van Thanh, Khanh Hoa MNO062183
G. vietnamensis” 5647 10. Ndi Ttc Dyp, An Giang MN062184

2.2. Gidi trinh tzr DNA

Téach chiét DNA. St dung bo kit DNeasy Blood and Tissue caa nha san xuit Qiagen
(Germany) dé tach chiét DNA tong sé tir mau m.

PCR va doc trinh ty. Trinh ty DNA ving gene COI dugc giai ma sir dung ciap moi
VF1d (5’-TTC TCA ACC AAC CAC AAR GAY ATY GG-3’) va VR1d (5’-TAG ACT
TCT GGG TGG CCR AAR AAY CA-3") (Ivanova et al., 2007). PCR duoc tién hanh trong
21ul dung dich gdm: 2 pl DNA téng s6, 2ul mdi mdi, 5ul nudc va 10pl HotStarTagq
Mastermix (Qiagen, Germany). Diéu kién phan ung khuéch dai dwoc thiét 1ap theo céc
budc nhu sau: (1) khoi dau (initialization) & 95°C trong 15 phat, (2) bién tinh
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(denaturation) ¢ 95°C trong 30 gidy, (3) gdn mdi (annealing) ¢ 48°C trong 45 gidy, (4) kéo
dai (elongation) & 72°C trong 60 gidy, (5) lap lai 35 lan budc 2-4, (6) kéo dai lan cudi
(final elongation) & 72°C trong 6 phut, sau d6 bao quan tam thoi két qua khuéch dai tai
may & 4°C. Mau déi chirg am duoc sir dung khi thuc hién phan tng khuéch dai. San pham
PCR duoc kiém tra bang dién di voi thach 1%, dung dich dém TBE 1X, thang do 1kb
(ThermoFisher Scienttific, Lithuania), danh dau bang ethidium bromide va chup anh UV.
San pham khuéch dai thanh cong duoc tinh sach bing bo kit GeneJet PCR Purification
(ThermoFisher Scientific, Lithuania) va duoc gdi dén Cong ty First Base (Malaysia) dé
doc trinh tu.

2.3. Khodng cach di truyén va cay phat sinh chsng logi

Bo dit liéu phan tich gom 11 trinh tu COI cua tam loai tic ké & phia Nam Viét Nam.
Loai Lepidodactylus lugubris (s6 hiéu GenBank NC_025782) duoc chon lam nhdm ngoai
(outgroup) (Rosler et al., 2011) cho bé dix liéu.

C4c trinh ty DNA thé thu duoc tir may doc trinh tu duoc kiém tra bang mat trén phan
mém SeqMan Pro (DNASTAR Lasergene 7, Madison, WI, USA) dé xem chat luong. Sau
d6, ching dugc gidng cot bang céng cu ClustalW (Thompson et al., 1994) tich hop trén
phan mém MEGA X (Kumar et al., 2018). Phan mém nay ciing duoc sir dung dé x&c nhan
bo ba dirng phién mé (stop codon) va quéng tréng bén trong (internal gap) khdng xuat hién
trong bo dir liéu phan tich.

Khoang céch di truyén gitra cac loai va trong cung mot loai dugc wéc tinh bang
phuong phap khoang cach téi thiéu (p-distance) sir dung phan mém MEGA X.

Cay phét sinh chang loai dugc xay dung bang hai phuong phap 1a suy luan Bayes
(Bayesian Inference, BI) va hop Ii cuc dai (Maximum Likelihood, ML). Mé hinh tién hoa
phl hop nhat cho bo dir liéu 1a GTR+I+G duoc chon bai phan mém MrModeltest 2.3
(Nylander, 2004). Phan mém MrBayes 3.1.2 (Ronquist, & Huelsenbeck, 2003) duoc sir
dung dé xay dung cay BI. Xac suat hau nghiém (posterior probablity) cia ciy BI dugc wdc
lwong bang phuong phap Metropolis-coupled Markov Chain Monte Carlo véi tan sb lay
mau 1a mdi 100 thé hé ngau nhién trong 1.000.000 thé hé, dén khi trung binh do léch chuan
dat 0,009. Cay ML dugc thuc hién trén phan mém RAXML (Stamatakis et al., 2008) sir
dung md hinh tién hda GTR+G véi 1000 lan gia lip (pseudoreplicate) dé 1ay chi sé tin cay
& goc nhanh. Nhanh c6 gia tri géc nhanh (bootstrap) > 70% & cdy MLva xac xuit hau
nghiém > 95% & cay BI dugc xem la dang tin cdy (Felsenstein, 2004; Hillis, & Bull, 1993).
3. Kétqua
3.1. Ma vach DNA

Xéc dinh dugc 11 trinh ty COI cua tdm loai Gekko (loai G. cf. grossmanni c6 bdn
trinh tw) ¢ phia Nam Viét Nam. Chiéu dai cudi cting sau giong cot cta cac doan ma vach 1a
681 bp. Trong d0, 286 vi tri c6 dot bién thay thé va 395 vi tri bao ton. Bo dit liéu duoc dua
l&n ngan hang gene véi ma s6 MN062174-MN062184.
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3.2. Khodng céch di truyén
Khoang cach di truyén giita tam loai tic ké & phia Nam Viét Nam (Bang 2) dao dong
tr 17,6% (gitta loai G. cf. grossmanni va G. russelltraini) dén 25,3% (gita loai G.
canaensis va G. gecko), trung binh 20,3%. Khoang cach di truyén giira ba quan thé & loai
G. cf. grossmanni (Ninh Van, Hon Ba va Binh Hung) dao dong tir 8,8% dén 14,4%.
Bdng 2. Khodng céch di truyén (p-distance) gizza cac lodi tic ké ¢ phia Nam Viét Nam

Loai 1 2 3 4 5 6 7 8 9 10
1. Gekko badenii®
2. G. canaensis” 23,6
3. G. cf. grossmanni 222 211
(NV)
4. G. cf. grossmanni 21,7 21,3 0,7
(NV)
5. G. cf. grossmanni 22,3 20,0 13,7 138
(HB)
6. G. cf. grossmanni 21,0 20,1 142 144 88
(BH)
7. G. gecko 236 253 242 244 231 229
8. G. russelltraini® 21,4 19,7 178 176 179 18,6 245
9. G. takouensis” 21,7 21,1 195 195 20,7 20,0 233 195
10. G. truongi” 195 226 21,4 214 217 20,7 220 228 248

11. G. vietnamensis® 19,1 233 21,7 216 200 219 232 20,7 229 214

Ghi chii: NV = Ninh Vin, HB = Hon Ba, BH = Binh Hung; (*) = mau vt duoc thu
tai dia diém mo td goc
3.3. Cay phat sinh chiing logi

Cay phét sinh chung loai cua tam loai tac ké phuc dyng tir hai phuong phap BI va
ML tuwong ddng véi nhau vé trat ty phan nhanh. Tuy nhién, d6 tin cay & gbc nhanh trén cay
BI cao hon cay ML (Hinh 1). Két qua phan tich phat sinh chung loai cho thiy tién hda cua
cac lodi tic ké ¢ khu vuc nghién cau c6 thé duoc chia 1am bén nhanh chinh. Nhanh tha
nhat gdbm hai loai G. truongi va G. gecko. Nhanh nay c6 do tin cdy cao & phan tich Bl
nhung khong dat do tin cay & phan tich ML. Nhanh tha hai va tha ba méi nhanh chi c6 mot
loai 14 G. badenii va G. vietnamensis. Nhanh cudi cung gém bbn loai con lai
(G. cf. grossmanni, G. canaensis, G. takouensis va G. russelltraini) c6 do tin cay cao ¢ ca
hai phan tich. Trén nhanh ndy, ba quan thé G. cf. grossmanni & Khanh Hoa hop thanh mot
phan nhanh c6 d¢ tin cay cao tir ca hai phan tich. Trong d6, hai quan thé & Hon Ba va Binh
Hung c¢6 quan hé gan giii voi nhau va khéc xa so voi quan thé ¢ Ninh Van. Vé mat dia i,
day 1a nhanh gdm céc loai séng ¢ khu vuc ven bién. Nhin téng thé, mdi quan hé phat sinh
chang loai gitra bon nhanh chinh khéng rd rang.

993



Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 17, S6 6 (2020):989-998

G. gecko (1)

99
p—

—— G. truongi (2) 15°00°B

. G. cf. grossmanni /
100/100 Ninh Vin (3)

|G cf. grossmanni |
Ninh Vin (3)

100/99
p—

_ G. cf. grossmanmni / = e . WE T A A : - 13°00°B

Hon Ba (4) i N

gt 100093 _
. G. cf grossmanni /
Binh Hung (35)

P | /ST

G. canaensis (6)

-

—— G. takouensis (7) &&

r— !
i

— G. russelltraini (8) g0

— G. badenii (%)

BIEN PONG P

— G. viemamensis (10)

Lepidodactylus lugubris 50 ki

108°0'0° B

Hinh 1. Cay phét sinh chung loai phuc dung theo phuwong phdap suy ludn Bayes (trai)
va ban do thé hién vj tri thu mau (phai) cia céc loai tac ké trong nghién cizu nay. Chi sé
tai goc nhanh lan leot thé hién @ tin cdy cuia phan tich Bl va ML; ddu trir thé hién nhanh
khong dat do tin cay; Séphz’a sau tén loai twong ung Voi dia diém thu mau trén ban do bén
phdi va Bang I; hinh ngéi sao mau dé thé hién mau thu tai dia diém mé ta goc. (Nguon
ban do: Google Earth, https://earth.google.com/web/)

4.  Thao luan

Trong bo ma vach DNA cua tdm l0di tic ké & phia Nam dwa ra tir nghién ctu nay, co
s4u ma vach tir nhitng mau vat thu tai dia diém mé ta goc. Dir liéu nay rat quan trong va
tién loi d6i v6i nhitng nguoi 1am nghién ctu khi mudn dinh danh, so sanh hay mé ta mot
loai ciing giéng & khu vuc khéc vi chi can ddi chiéu véi bo trinh tu cac loai trong nghién
ctru nay dé xem két qua bude dau va dinh hudng cho nhitng budc tiép theo. Xu hudng dinh
danh va mé ta lodi mai nhimg nam gan day 1a két hop di liéu hinh thai va trinh tu DNA
(Nguyen et al., 2018a; Nguyen et al., 2019). Do vay, bo di liéu tir nghién ctu nay la rat
can thiét. Ngoai ra, nhiéu loai tic ké ¢ phia Nam dang la dbi twong budn ban (trong nudc
va quéc té) dé 1am thire an va vat nudi canh (Nguyen et al., 2018b; Nguyen et al., 2018c).
B6 méa vach DNA trén c6 thé dung dé truy xuat nguén goc cua cac mau budn ban.
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Trong nghién cau nay, ma vach DNA cua loai G. grossmanni van chua duoc giai
quyét. Ba quan thé thu tai tinh Khanh Hoa c6 khoang cach di truyén Ion, tir 8,8% dén
14,4%. V& phat sinh chung loai, cac quan thé & Khanh Hoa chia thanh hai phan nhanh
riéng biét. Chinh vi dia diém md ta géc & Khanh Hoa cua loai G. grossmanni van chua
duoc xéac dinh (Gunther, 1994) nén c6 thé mot trong ba dia diém trén 13 noi moé ta gc cua
loai nay; nhung ciing c6 thé ca ba dia diém déu khdng phai. Mudn xac dinh dia diém mo ta
g6c can dyua vao bo ma vach DNA tir nghién ctru nay dé so sanh véi trinh tu cua mau
chuan (holotype) (ZMB52578) dang luu tai Bao tang Lich st Ty nhién Berlin, Duc. Néu
trinh tu cia mau chuan khong khép véi trinh te & ba quan thé trén thi phai thu thém mau ¢
nhiéu dia diém khac dé so sanh. Nhin vao su khac biét di truyén, c6 thé c6 hon mét loai tic
ke & Kh&nh Hoa.

M&i quan hé phat sinh chung loai cua tdm loai tic ké & phia Nam Viét Nam chua rd
rang néu chi phan tich dua trén trinh tuw COI (681 bp). Bé giai quyét vin dé nay, can giai
mi thém cac doan gene khac c6 tdc do tién hda cham hon trén ti thé va ca trong nhan.

Vé hé théng phan loai, gan day gibng Gekko dwoc chia thanh bay giéng phu
(subgenus) dua vao phan tich trinh tw DNA, gém Gekko, Japonigekko, Ptychozoon,
Rhacogecko, Lomatodactylus, Balawangekko va Archipelagekko (Wood et al., 2020).
Trong tam loai tic k& ¢ phia Nam Viét Nam, chi ¢ loai G. badenii c6 mit trong nghién
ciu vira néu (mau khong phai thu tir tu nhién ma tir noi budn ban dong vat), bay loai con
lai khong duoc phan tich trinh tuy DNA. Theo d6, G. badenii dugc xép vao giéng phu
Lomatodactylus. Két qua phan tich cac viing gene trén ti thé va trong nhan cua Rosler et al.
(2011) cho thdy G. badenii ¢ cung nhanh tién hoa véi G. grossmanni. Két qua tir nghién
ctru ndy cua ching toi cho thiy G. grossmanni ¢ ciing nhanh tién héa véi G. canaensis, G.
russelltraini va G. takouensis. Do d6, cac loai G. canaensis, G. grossmanni, G.
russelltraini va G. takouensis ciing thuéc gidng phu Lomatodactylus (Wood et al., 2020).
Ciing theo Rosler et al. (2011), G. gecko la loai chi em vai G. smithi nén né duoc xép vao
gidng phu Gekko (Wood et al., 2020). Hai lodi G. truongi va G. vietnamensis thudc
nhém G. japonicus (Luu et al., 2015) va dugc xép vao gibng phu Japonigekko
(Wood et al., 2020).

% Tuyén bé vé quyén loi: CAc tAc gid x4c nhan hoan toan khéng cé xung dot vé quyén loi.

< L&i cam on: Chan thanh cdm on PGS TS Lé Duc Minh (Molecular Biodiversity Research
Laboratory, Hanoi National University) da cho phép st¥ dung thiét bj tai phong thi nghiém.
Nghién ciu nay duoc tai tro béi Quy Phat trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai ma sé 106.05-2018.307.
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ABSTRACT

DNA barcoding is a quick tool for species identification using a fragment of DNA sequence
which is short, genetically informative, and easy to amplify. In the southern Vietnam, there are
eight species of geckos genus Gekko (Squamata: Gekkonidae). Most of them are morphologically
similar and used for food, medicine, and pet trade. Based on thesamples of all theeight species
collected from the area, this study seeks to build the standard DNA barcodes of these species which
will be then used for species identification and searching the origin of traded geckos. The first set
of DNA barcodes (681 bp, COI gene, 11 sequences) of all the eight geckos livingin thesouthern
Vietham with GenBank accession numbers MN062174-MN062184 was found. Six of the eight
species collected from their type localities can be considered for standard DNA barcodes for these
geckos. Mean genetic distance between species is 20.3%, ranging from 17.6% to 25.3%. The
phylogenetic trees strongly support all species but do not clearly resolve their interspecific
relationships.

Keywords: DNA barcoding; Gekkos; southern Vietnam
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