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Tém tit: Cyrtodactylus 1a mot trong nhitng nhém c6 mirc dd da dang cao nhit trong ho tic ké
(Gekkonidae) & Viét Nam. Nam 1997 chi c6 ba loai dugc ghi nhén phan bd & Viét Nam, va cho t41
nay 38 loai di dugc mé ta va ghi nhan. Cac nghién ctru gan day cho thdy mot s6 loai c6 hinh thai
rat gidng nhau dan t6i viéc phan loai cac loai than lin ngon dén nay van chua rd rang. Dua trén céc
méu thu tir 24 tinh trén ca nudc, chung t6i di tién hanh nghién ciru toan dién vé mdi quan hé di
truyén cho tét ca cac loai d3 dugc mé ta & Viét Nam dua trén trinh ty ciia mot phén doan gen COL.
Két qua cho thiy loai C. paradoxus 1a loai ddng danh ciia loai C. condorensis va loai C. thuongae
1a loai dong danh ciia C. dati. Ngoai ra, két qua nghién ctru ciing cho thay cac loai thudc giong
Cyrtodactylus & Viét Nam tap hop thanh 4 nhom: nhom A gdm cac loai C. hontreensis, C. intermedius,
C. cf. phuguocensis; nhéom B gom cac loai C. badenensis, C. bidoupimontis, C. bugiamapensis, C.
caovansungi, C. cattienensis, C. cryptus, C. cucdongensis, C. dati, C. eisemanni, C. grismer, C. huynhi,
C. irregularis, C. kingsadai, C. leegrismer, C. paradoxus, C. phuocbinhensis, C. pseudoquadrivirgatus,
C. takouensis, C. taynguyenensis, C. yangbayensis and C. ziegleri; nhom C gdém cac loai C.
phongnhakebangensis, C. roesleri; cac loai con lai thuoc nhoém D.

Tir khéa: Cyrtodactylus, loai ddng danh, quan hé phat sinh loai.

1. Gioi thiéu dugc ghi nhan (Uetz va Hosek 2017). Cac loai
cua giong ndy co vung phan b6 rong kéo dai tir

Cyrtodactylus 1a mot trong nhiing glong co vung nhiét doi Nam A, Poéng Nam A,
mirc do da dang thanh phan loai cao nhét trong Phi-lip-pine, quan dao Indo-Australia t6i phia
ho tic k& (Gekkonidae) v6i hon 200 loai da bong dao Solomon (Bauer va Henle 1994;
Nguyén va cong sy 2010, 2015; Luu va cong

" Téc gia lién h¢. DT.: 84-1648631354. su 2014). Trong muoi nam trd lai day, co toi
Email: NgoThiHanh.k56@hus.edu.vn 135 loai méi duge phat hién trén thé gisi va
https://doi.org/10.25073/2588-1140/vnunst.4530 Viét Nam dugc coi 1a mot trong nhimng trung

182



N.T. Hanh va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tw nhién va Cong nghé, Tap 33, S6 18 (2017) 182-192 183

tim c6 nhiéu loai méi dwoc kham pha nhit
(Uetz va Hosek 2017). Nam 1997 chi c6 ba
loai dugc ghi nhan phan bd & Viét Nam, tr do
cho t6i nay c6 35 loai méi thuge glong
Cyrtodactylus duge md ta voi bo mau chuén
thu duoc tai Viét Nam nang tong s6 loai 1én 38
(Ziegler va cong su 2013, Nguyén Ngoc Sang
va cong su 2014, Phung My Trung va cong sy
2014, Nguyén Quang Truong va cong su 2015,
L& Trung Dung va cong su 2016). Cac loai
than ldn ngon rat gidng nhau vé mat hinh thai
nhung lai c¢6 su phan tach khé rd rang vé mat
di truyén (Grismer va cong su 2015) giy ra
nhiing kho khan trong viéc phan loai. Do d6,
than 1an ngon di dwoc coi 1a dbi tugng li tuong
cho cac nghién ctru vé phan loai hoc két hop
gitta chi thi di truyén va hinh thai. Hon nira,
mic di mot sé nghién ciru vé mdi quan hé phat
sinh loai cua cac thanh vién thudc giong
Cyrtodactylus & Viét Nam da duoc thyc hién
nhung chua c6 nghién cru nao phan tich toan
bd cac loai dd mo ta tai Viét Nam. Vi vay,
trong nghién ctru nay, ching t6i da tién hanh
phén tich quan h¢ phat sinh loai cta cac loai da
dugc mo6 ta cua giong Cyrtodactylus cung voi
c4c mAu vat thu thap tir cac quan thé méi dugc
ghi nhan bang cach str dung chi thi phan tur
ADN 1a mot doan gen COI thudc hé gen ty thé.
Ket qua nghién ctru khong chi lam sang t0 nhiing
van dé con ton tai vé phan loai ma con dong gép
cac thong tin hiru ich v& mdi quan hé di truyén
clia cac loai thin lan ngon tai Viét Nam.

2. Vit liéu va phwong phap
2.1. Vat liéu va phwong phap nghién ciru

Trong nghién ctru nay, chung t6i st dung
54 mau vat thu & cac vung dia 1y khac nhau tir
24 tinh thanh trong ca nudc (Hinh 1). Cac loai
mau vat gom mau mo co, gan va mo dudi cua
cac loai Thin lin ngén duoc gilt riéng trong
con 70% va bao quan & nhiét d6 4°C. Thong
tin chi tiét vé cac mau duoc thé hién trong
bang 1.

Poan gen Cytochrome ¢ oxidase subunit I
(COI) duogc lya chon dé khuéch dai va giai

trinh ty, tr d6 xay dung cay phat sinh loai. Pay
1a chi thi phan tor da duoc st dung thanh cong
trong nhiéu cong trinh nghién ctru trude day
(Nguyén Ngoc Sang va cong su 2014,
Schneider va cong su 2014, Nguyén Quang
Truong va cong sy 2015, Luu Quang Vinh va
cong su 2016). Cip moi dé khuéch dai doan
gen COI c¢6 trinh tg nhu sau: VFId:
S’TTCTCAACCAACCACAARGAYATYGG
-3%), VR1d (5°-
TAGACTTCTGGGTGGCCRAARAAYCA-
3’) (Ivanova va cong su 20006).

Céac mau dugc tach chiét sir dung bo Kit
Dneasy Blood and Tissue (Qiagen, CHLB
burc) va Genelet Genomic DNA Purification
(ThermoFisher). Qua trinh tach chiét duoc tién
hanh theo hudng dan ctia nha san xuat. Phan
tmg PCR dugc tién hanh v6i HotStarTaq
Mastermix (Qiagen, CHLB buc) véi nhiing
mau thu tir ldu va bao quan trong didu kién
nhiét d6 va dung dich khong dam bao (miu co
ndéng do ADN thép) va DreamTaq Mastermix
(ThermoFisher) véi nhimg miu méi c6 chat
luong tot (mau c6 ndng d6 ADN cao). Tong
thé tich ctia mdi phan tng PCR 1a 21pl, bao
gdbm 1-2ul ADN khuén (tuy theo nong do
ADN tong s6), 2ul mdi moi (10pl/ul), Sul
nudc, 10ul mastermix. Chu trinh nhiét cua
phan ung PCR 1a 95°C ¢ 15 dbi véi
Mastermix ciia Quiagen va 5° dbi véi
Mastermix cua Thermo; 35 chu ky phan ng &
95°C trong 30, 48°C trong 45°, 72°C trong
1’; budc kéo dai cubi cung & 72°C trong 6’
Péi chimg 4m dugc tién hanh song song trong
mdi 1an tach chiét ciing nhu timg phan tmg PCR.
San phim PCR duoc kiém tra bang phuong phéap
dién di trén gel agarose 1%, 2pg/ml ethidium-
bromide, trong dém TBE 1X (Tris base, boric
acid, EDTA pHS8) ¢ 90V trong 30 phut. Sau do
duoc hién thi bang tia cyc tim trén may
Alphalmager MINI (Protein Simple, My).

Cac san phim PCR thanh coéng sau dé
duoc tinh sach béng st dung kit Genelet
PCR Purification (Thermo Fisher Scientific)
va giri giai trinh tu hai chibu tai cong ty
FirstBase (Malaysia). Két qua giai trinh tu
duoc xac thuc bang cong cu BLAST (NCBI)
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trude khi tién hanh cac phan tich tiép theo vé
cay quan hé di truyén.

2.2. Xay dung cdy quan hé di truyén

Két qua giai trinh tu dwoc kiém tra bing
phin mém Sequencher v4.1.4 (Gene Codes
Corp, AnnArbor, MI, USA). Sau d6, cac trinh
tu da gidi ma cung voi cac trinh tuy tu Ngan
hang Gen (Genbank) duoc gidng cot bang
phin mém ClustalX (Thompson va cong su
1997) véi cac lwa chon mac dinh cho chirc
nang sip xép hoan chinh. Cay quan hé di
truyén dugc xay dung dua trén phuong phap
Bayesian st dung phian mém MrBayes v3.2
(Ronquist va cong sy 2012). M6 hinh tién hoa
tdi uu dugc xdc dinh bang phan mém
Modeltest v3.7 (Posada va Crandal 1998) véi
cac thong so khac dugc phan mém MrBayes
xac dinh. Cac phan tich duoc thuc hién dua
trén cay lua chon ngau nhién va chay trong 1 x
107 thé hé, tan s léy mau duoc thuc hién sau

1000 thé hé&. Cyrtodactylus elok dugc lya chon
14 nhém ngoai. Gié trj cua gde nhanh duge coi la
dang tin cdy khi x4c suat hau nghiém (PP) >
95%. Khoang cach di truyén giita cac mau dugc
xac dinh bang phin mém PAUP v4.0b10
(Swofford 2001).

Chu giai
VA i e knio sit

Hinh 1. Dja diém thu mu sir dung
trong nghién ctru (céc tinh boi dam).

Bang 1. Thong tin cdc trinh tu s dung trong nghién ctru. Cac mau tlr nghién ctru nay
la cac mau c6 ki hi€u & phong thi nghi¢m (PTN)

Tén loai Mi Genbank  S4 hiéu mau Ki hiéu Noi thu mau
miu &
PTN

Cyrtodactylus elok HM888478 ZMMU RAN 1991 - Malaysia

Cyrtodactylus elok HM888479 ZMMU RAN 1992 - Malaysia

Cyrtodactylus badenensis KF929505 KIZ 13689 - Viét Nam: Nui Ba Pen, tinh Tay Ninh

Cyrtodactylus badenensis - - Ct 40 Viét Nam: Nui Ba Pen, tinh Tay Ninh

Cyrtodactylus bichnganae KT004372 TBU PAT.250 - Viét Nam: thanh phé Son La, tinh Son La

Cyrtodactylus bichnganae - - Ct 129 Viét Nam: xi Chiéng Yén, huyén Van HJ,
tinh Son

Cyrtodactylus bichnganae - - Ct 130 Viét Nam: xd Chiéng Pac, huyén Thuan
Chau, tinh Son La

Cyrtodactylus bidoupimontis KF169959 ITBCZ1537 - Viét Nam: Vuon Quéc gia Bi Doup —Nui
B4, tinh Lam Ddng

Cyrtodactylus bidoupimontis - - Ct18 Viét Nam: thanh phé Nha Trang, tinh
Khanh Hoa

Cyrtodactylus bidoupimontis - - Ct99 Viét Nam: Hon Ba, tinh Khanh Hoa

Cyrtodactylus bobrovi - - Ct 106 Viét Nam: khu bao ton thién nhién Ngoc Son —
Ngb Luéng, tinh Hoa Binh

Cyrtodactylus bobrovi - - Ct 170 Viét Nam: x4 Tan Lac, tinh Hoa Binh

Cyrtodactylus bugiamapensis HM888459 ZMMU R-13093-2 - Viét Nam: Vuon Quéc gia Bu Gia Map,
tinh Binh Phudce

Cyrtodactylus bugiamapensis - - Ct52 Viét Nam: huyén Bu DPang, tinh Binh
Phudce

Cyrtodactylus caovansungi KF219678 ITBCZ908 - Viét Nam: tinh Ninh Thuan

Cyrtodactylus caovansungi - - Ct 246 Viét Nam: Xa Ninh Hai, tinh Ninh Thuan

Cyrtodactylus cattienensis HQ967220 ZMMU NAP-00117.1 - Viét Nam: Vuon Quéc gia Cat Tién

Cyrtodactylus cattienensis - -

Cyrtodactylus cattienensis - -

Ct 54 Viét Nam: hyén Ddéng Phu, tinh Binh
Phude
Ct 318 Viét Nam: tinh Binh Phudc
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Tén loai M3 Genbank S hiéu mau Ki hiéu Noi thu mau
miu &
PTN

Cyrtodactylus chauquangensis - - Ct 141 Viét Nam: huyén Quy Hop, tinh Ngh¢ An

Cyrtodactylus condorensis - - Ct 356 Viét Nam: Bao Hon Son, huyén Kién Hai,
Tinh Kién Giang

Cyrtodactylus condorensis - - Ct 365 Viét Nam: Pao Hon Thom, Tinh Kién
Giang

Cyrtodactylus cryptus KF169971 PNKB3 - Viét Nam: U Bo, huyén Phong Nha — Ke
Bang, tinh Quang Binh

Cyrtodactylus cryptus KF169972 PNKB4 - Viét Nam: U Bo, huyén Phong Nha — Ke
Ban, tinh Quang Binh

Cyrtodactylus cucdongensis KJ403846 IEBR A.2013.104 - Viét Nam: Miii Cyc Dong, tinh Khanh Hoa

Cyrtodactylus cucdongensis - - Ct20 Viét Nam: tinh Bak Nong

Cyrtodactylus cucdongensis - - Ct59 Viét Nam: Nui Hon Heo, tinhKhanh Hoa

Cyrtodactylus cucdongensis - - Ct 107 Viét Nam: xa Ninh Son, tinh Khanh Hoa

Cyrtodactylus cucdongensis - - Ct224 Viét Nam: huyén Van Ninh, tinh Khanh
Hoa

Cyrtodactylus dati KF929508 ITBCZ2537 - Viét Nam: B Ddp, tinh Binh Phudc

Cyrtodactylus dati - - Ct 13 Viét Nam: Ma D4 Gtri, tinh Lam Ddng

Cyrtodactylus dati - - Ct44 Viét Nam: Nui Ba Pen, tinh Tay Ninh

Cyrtodactylus eisenmanae - - Ct 357 Viét Nam: DPao Hon Son, huyén Kién Hai,
Tinh Kién Giang

Cyrtodactylus eisenmanae - - Ct 358 Viét Nam: Dao Hon Son, huyén Kién Hai,
Tinh Kién Giang

Cyrtodactylus grismeri - - Ct 359 Viét Nam: Dbi Tac Dup, tinh An Giang

Cyrtodactylus grismeri - - Ct 360 Viét Nam: Dbi Tiic Dup, An Giang Prov.

Cyrtodactylus grismeri KF929515 ITBCZ690 - Viét Nam

Cyrtodactylus hontreensis - - Ct 123 Viét Nam: Nui Hon Me, Tinh Kién Giang

Cyrtodactylus hontreensis - - Ct 124 Viét Nam: Nui Hon Me, Tinh Kién Giang

Cyrtodactylus huongsonensis KX430034 IEBR A.2011.3A Ct7 Viét Nam: Huong Son, Ha Noi

Cyrtodactylus huongsonensis - - Ct 153 Viét Nam: huyén Lac Thuy, tinh Hoa Binh

Cyrtodactylus huynhi KF169948 ITBCZ513 - Viét Nam: Nii Chita Chan, tinh Ddng Nai

Cyrtodactylus intermedius KF169980 ITBCZ609 - Viét Nam: Nti Cam, tinh An Giang

Cyrtodactylus intermedius - - Ct 98

Cyrtodactylus irregularis KP199951 ITBCZ-10023 - Viét Nam: tinh Lam Ddng

Cyrtodactylus irregularis KP199952 ITBCZ-10016 - Viét Nam: tinh Lim Déng

Cyrtodactylus kingsadai KF188432 IEBR A.2013.3 Viét Nam: tinh Khanh Hoa

Cyrtodactylus kingsadai - - Ct19 Viét Nam: tinh Dak Nong

Cyrtodactylus kingsadai - - Ct29 Viét Nam: tinh Phu Yén

Cyrtodactylus kingsadai - - Ct 244 Viét Nam: tinh Khanh Hoa

Cyrtodactylus leegrismeri - - Ct367 Viét Nam: tinh Kién Giang

Cyrtodactylus ctf. martini KF929537 K17201103 - Viét Nam

Cyrtodactylus nigriocularis KF929523 VNMN2187 - Viét Nam: Nui Ba Pen, tinh Tay Ninh

Cyrtodactylus nigriocularis - - Ct 45 Viét Nam: Nui Ba Pen, tinh Tay Ninh

Cyrtodactylus otai - - Ct 104 Viét Nam: Hang Kia — Pa Co, tinh Hoa
Binh

Cyrtodactylus otai - - Ct 185 Viét Nam: Chiéng Yén — Van H9, tinh Son
La

Cyrtodactylus paradoxus KF929524 KIZ1022 - Viét Nam: Hon Chong, Tinh Kién Giang

Cyrtodactylus paradoxus - - Ct27 Viét Nam: huyén Hon DAat, tinh Kién
Giang

Cyrtodactylus paradoxus - - Ct 85 Viét Nam: Chua Hang, tinh Kién Giang

Cyrtodactylus paradoxus - - Ct 108 Viét Nam: tinh Kién Giang

Cyrtodactylus paradoxus - - Ct110 Viét Nam: Hon Tre, tinh Kién Giang

Cyrtodactylus paradoxus - - Ct113 Viét Nam: Nui Hon Me, tinh Kién Giang

Cyrtodactylus paradoxus - - Ct 122 Viét Nam: Nui Hon Me, tinh Kién Giang

Cyrtodactylus paradoxus - - Ct 260 Viét Nam: Co6n Ddo, tinh Ba Ria —
ViingTau

Cyrtodactylus KF929526 PNKN201130 - Viét Nam: Phong Nha — Ke Bang, tinh

phongnhakebangensis Quang Binh

Cyrtodactylus KF929527 PNKN201132 - Viét Nam: Phong Nha — Ke Bang, tinh

phongnhakebangensis Quang Binh

Cyrtodactylus phuocbinhensis KF169954 ITBCZ1529 - Viét Nam: vuon Quéc gia Phudc Binh,

tinh Ninh Thuén
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Tén loai M3 Genbank S hiéu mau Ki hiéu Noi thu mau
miu &
PTN

Cyrtodactylus cf. phuquocensis Ctl46 Viét Nam: tinh Kién Giang

Cyrtodactylus cf. KP199949 ZMMU R-13095-2 -

pseudoquadrivirgatus

Cyrtodactylus KF169963 ITBCZ3001 - Viét Nam: A Ludi, tinh Thira Thién Hué

pseudoquadrivirgatus

Cyrtodactylus - - Ct 138 Viét Nam: tinh Quang Binh

pseudoquadrivirgatus

Cyrtodactylus puhuensis KF929529 KIZ11665 - Viét Nam: Khu béo ton thién nhién Pu Hu,
tinh Thanh Héa

Cyrtodactylus puhuensis - - Ct 134 Viét Nam: tinh Thanh Hoa

Cyrtodactylus roesleri KF929531 PNKB20113 - Viét Nam: Phong Nha — Ke Bang, tinh
Quang Binh

Cyrtodactylus roesleri - - Ct114 Viét Nam: Phong Nha — Ke Bang, tinh
Quang Binh

Cyrtodactylus soni KX430032 HNUE VL.2015.78 Ct 132 Viét Nam: Van Long NR., Ninh Binh
Prov.

Cyrtodactylus soni - - Ct 181 Viét Nam: Vuon Qudc gia Cic Phuong,
tinh Ninh Binh

Cyrtodactylus sp. KF169951 ITBCZ1150 - Viét Nam: tinh Ninh Thuén

Cyrtodactylus sp. KF169952 ITBCZ965 - Viét Nam: tinh Ninh Thuén

Cyrtodactylus takouensis KF929534 ITBCZ2528 - Viét Nam: Khu bao tén thién nhién Ta
Kou, tinh Binh Thuéan

Cyrtodactylus taynguyenensis KF169978 ROM32119 - Viét Nam: ban Krong Pa, K Bang, tinh Gia
Lai

Cyrtodactylus thuongae - - Ct 50 Viét Nam: Nuai Ba Den, xa Thach Tén, tinh
Téay Ninh

Cyrtodactylus thuongae - - Ct51 Viét Nam: Nui Ba Den, xa Thach Tan, tinh
Téay Ninh

Cyrtodactylus yangbayensis KJ403848 VNMN 03373 - Viét Nam: Nha Trang, tinh Khanh Hoa

Cyrtodactylus yangbayensis - - Ct234 Viét Nam: huyén Cam Lam, tinh Khanh
Hoa

Cyrtodactylus ziegleri KF169945 UNS5007 - Viét Nam: Vuon Qudc gia Chu Yang Sin,
tinh DBak Lak

Cyrtodactylus ziegleri HQ967210 ZMMU R-13116-3 - Viét Nam: Vuon Qudc gia Chu Yang Sin,
tinh DBak Lak

Cyrtodactylus ziegleri - - Ct 143 Viét Nam: Nam Nung CR., tinh Dak Nong

Cyrtodactylus bansocensis KU175573 VFU R.2015.20 CtL 57 DBtrc: Vuon thu Cologne

Cyrtodactylus bansocensis KU175574 NUOL R-2015.21 CtL 58 Dbtrc: Vuon thu Cologne

Cyrtodactylus calamei KX064043 NUOL R-2015.22 CtL 55 Lao: huyén Khammoune, tinh Hin Nam
No

Cyrtodactylus calamei KX064044 VNUF R.2015.28 CtL 56 Lao: huyén Khammoune, tinh Hin Nam
No

Cyrtodactylus cryptus - - CtL 31 Lao: tinh Hin Nam No

Cyrtodactylus darevskii HQ967221 ZISP FN 256 - Lao

Cyrtodactylus darevskii - - CtL 61 Lao: huyén Khammoune, tinh Hin Nam
No

Cyrtodactylus hinnamnoensis KX064045 IEBR: A.2013.89 CtL 24 Lao: huyén Khammoune, tinh Hin Nam
No

Cyrtodactylus hinnamnoensis KX064046 VNUF A.2015.3 CtL 53 Lao: huyén Khammoune, tinh Hin Nam
No

Cyrtodactylus interdigitalis KX077901 VNUF R.2014.50 CtL 38 Lao: huyén Khammoune, tinh Hin Nam
No

Cyrtodactylus jaegeri KT004364 IEBR2013.55 CtL 27 Lao: Thakhek, huyén Khammuane, tinh
Hin Nam No

Cyrtodactylus jaegeri - - CtL 36 Lao: huyén Khammoune, tinh Hin Nam
No

Cyrtodactylus khammouanensis ~ HM888467 ZISP FN 191 - Lao

Cyrtodactylus khammouanensis ~ HM888469 ZISP FN 257 - Lao

Cyrtodactylus lomyenensis KJ817436 KM 2012.54 CtL 10 Lao: huyén Khammuane, tinh Hin Nam No

Cyrtodactylus lomyenensis KP199942 KM 2012.52 - Lao: huyén Khammuane, tinh Hin Nam No

Cyrtodactylus multiporus HMS888471 ZISP FN 2 - Lao

Cyrtodactylus multiporus - - CtL 29 Lao: tinh Hin Nam No
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Tén loai M3 Genbank S hiéu mau Ki hiéu Noi thu mau
miu &
PTN
Cyrtodactylus pageli KX077902 NQT2010.36 CtL 16 Lao: Vang Vieng, tinh Viéng Chan
Cyrtodactylus pulchellus HQ967202 ZMMU R-12643-3 - Malaysia
Cyrtodactylus pulchellus HQ967203 ZMMU R-12643-4 - Malaysia
Cyrtodactylus rufford - - CtL 51 Lao: Gnomalath, huyén Khammouane, tinh
Hin Nam No
Cyrtodactylus sommerladi KX064038 VNUF A.2013.22 CtL 26 Lao: tinh Hin Nam No
Cyrtodactylus sommerladi KX064042 IEBR: A.2015.39 HNN92 Lao
Cyrtodactylus soudthichaki KX077904 NUOL: R-2015.5 CtL 48 Lao: Thakhek, huyén Khammouane, tinh
Hin Nam No
Cyrtodactylus soudthichaki KX077906 IEBR: A.2015.34 CtL 50 Lao: Thakhek, huyén Khammouane, tinh
Hin Nam No
Cyrtodactylus spelaeus KP199947 ZMMU_R-13980-3 - Lao: Kasi
Cyrtodactylus spelaeus KP199948 ZMMU_R-13980-1 - Lao: Kasi
Cyrtodactylus teyniei KJ817430 KM 2012.77 CtL 15 Lao: huyén Khammuane, tinh Hin Nam No
Cyrtodactylus teyniei - - CtL 66 Lao: tinh Bolikhamxay
Cyrtodactylus vilaphongi KJ817434 NUOL R-2013.5 CtL7 Lao: Luang Prabang, tinh Houaphan
Cyrtodactylus vilaphongi KJ817435 IEBR A.2013.103 CtL 8 Lao: Luang Prabang, tinh Houaphan
Cyrtodactylus wayakonei KJ817438 ZFMKO91016 Ct 104 Lao: tinh Luang Nam Tha
Cyrtodactylus wayakonei KP199950 ZMMU R-13981-1 - Lao: tinh Luang Nam Tha

Bang 2. Khoang cach di truyén giita cac loaiC. condorensis,
C. paradoxusva mdt so0 loai gan giii voi C. condorensis va C. paradoxus

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. C. condorensis Ct356 -
2. C. condorensis Ct365 0,46 -
3. C. eisenmanni Ct357 15,96 15,81 -
4. C. eisenmanni Ct358 15,48 15,33 0,00 -
5. C. grismer Ct95 15,48 15,33 18,05 17,91 -
6. C. grismer Ct360 15,33 15,12 17,88 17,75 0,30 -
7. C. grismer KF929515 15,99 15,83 17,27 17,28 0,38 0,00 -
8. C. paradoxus Ct27 0,30 0,15 15,97 15,48 15,48 15,33 16,00 -
9. C. paradoxus Ct85 0,30 0,15 15,97 15,48 15,48 15,33 16,00 0,00 -
10. C. paradoxus Ct108 0,46 0,61 15,80 15,33 15,33 15,18 15,81 0,46 0,46 -
11. C. paradoxus Ct110 2,73 2,88 15,32 14,57 15,48 15,33 1547 2,73 2,73 2,58 -
12. C. paradoxus Ct113 0,46 0,30 16,12 15,63 15,63 15,48 16,18 0,15 0,15 0,61 2,88 -
13. C. paradoxus Ct122 2,58 2,73 15,48 14,72 15,48 15,33 1545 2,58 2,58 2,43 0,15 2,73 -
14. C. paradoxus Ct260 2,43 2,28 13,48 14,87 15,02 14,87 1529 243 2,43 2,28 2,73 2,58 2,88 -
15. C. paradoxus 0,36 0,19 15,46 15,47 16,10 15,90 16,00 0,00 0,00 0,54 2,40 0,17 2,21 2,76 -
KF929524
16. C. leegrismer Ct367 6,37 6,07 16,61 15,78 16,69 16,69 16,76 6,22 6,22 6,53 5,77 6,37 5,92 5,77 6,41 -
Bang 3. Khoang cach di truyén gilta cac loaiC. dati,
C. thuongaeva mot so loai trong nhom B
1 2 3 4 B 6 7 3 9 10 11 2 13
1. C. bidoupimontis KF169959 -
2. C. bugiamapensis HM888459 14,72 -
3. C. caovansungi KF219678 15,64 14,36 -
4. C. cucdongensis KJ403846 14,33 14,00 15,43 -
5. C. cryptus KF169971 15,82 16,46 15,64 15,70 -
6. C. dati Ct13 14,17 14,61 16,87 15,84 15,18 -
7. C. dati KF929508 14,73 15,24 17,09 17,04 16,55 3,07 -
8. C. huynhi KF169948 14,18 15,06 16,73 16,68 16,55 4,71 4,18 -
9. C. irregularis KP199951 9,62 15,28 17,45 14,05 15,94 14,82 14,71 14,89 -
10. C. takouensis KF929534 13,09 12,15 13,64 12,13 14,91 12,71 13,64 12,55 13,24 -
11. C. thuongae Ct50 14,73 14,77 16,90 16,45 15,94 2,58 0,74 3,83 14,52 13,46 -
12. C. yangbayensis KJ403848 13,47 13,09 15,83 9,13 15,89 13,85 15,77 14,32 12,82 11,60 14,77 -
13. C. ziegleri HQ967210 15,33 7,20 1421 15,34 15,39 14,53 15,43 15,08 15,51 12,76 14,99 13,61 -

14. C. ziegleri KF169945 15,09 7,80 13,64 15,60 15,07 13,59 13,64 13,09 13,61 12,73 13,06 12,90 5,13
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Hinh 2. Cidy quan hé di truyén gibng
Cyrtodactylus bang phuong phap Bayesian
(Phén tich dugc thyc hién trén 1x 107 thé he.
Lay mau sau 1000 thé hé - In Likelihood dat
mirc d6 6n dinh sau 16000 thé hé. Chiéu dai
nhanh thé hién khoang cach di truyén giira cac
taxon. Gia tri xac sudt hau nghiém cua gbc
nhanh dugc coi 1a dat d6 tin cay khi > 95%).
Céc sb hiéu phia sau tén loai 1a sb ding ki trén
GenBank hodc 1a ki hiéu & phong thi nghiém
(xem Bang 1).

3. Két qua va théo ludn

H¢ dir liéu danh gia da dang di truyén va
xdy dung ciy phat sinh loai bao gom trinh tu
gen COI tir 83 mau cua cac loai thudc gidng
Cyrtodactylus trong nghién ctru ndy dong thoi
sir dung 41 trinh tu dd cong b trén Ngan hang
gen tur cac nghién cltru truoc day (Bang 1).
Chiéu dai cua doan gen st dung trong phan tich
quan hé di truyén 1a 660bp. M6 hinh TIM + I +
G dugc x4c dinh 1a md hinh tién héa i wu cho
hé théng dit lidu trong nghién ctru.

Tir két qua phén tich trinh ty, cdy quan hé
di truyén thu nhin dugc c6 nhiéu diém tuong
ddng v6i cac nghién clu trude diy (Nguyén
Quang Truong va cong su 2015, Luu Quang
Vinh va cong su 2016a, b). Theo do, cac loai
thudc giéng Cyrtodactylus & Viét Nam va Lao
chia thanh 4 nhém véi gid tri xac suét hau
nghiém cta goc nhanh du do tin cay (>95%)
(PP =100 % — nhém A, PP = 100% — nhom B,
PP = 98% — nhom C, PP = 100% — nhom D)
dong thoi didu d6 phu hop véi cac ving phan
b6 ghi nhan cac loai nay:

Nhom A gdm cac loai C. hontreensis,
C. intermedius, C. cf phuquocensisphan bd &
Tay Nam B9;

Nhom B gdm cac loai C. badenensis,
C bidoupimontis, C. bugiamapensis,
C. caovansungi, C. cattienensis, C. cryptus,
C. cucdongensis, C. dati, C. -eisemanni,
C. grismer, C. huynhi, C. irregularis,
C. kingsadai, C. leegrismer, C. paradoxus,
C. phuocbinhensis, C. pseudoquadrivirgatus,
C takouensis, C. taynguyenensis,

C. yangbayensis va C. Ziegleri thudc Trung Bo
kéo dai vao dén bong Nam Bo;

Nhém C  bao gom  hai  loai
C. phongnhakebangensis, C. roesleri phan b6 &
mién Trung Viét Namva Nam Lao; va

Nhom D gom cac loai con lai phan bb & céc
khu vuc nai da véi thude Tay Béac Viét Nam
kéo dai vao dén Nghé An va phia Bic Lao.
(Hinh 2).

Ngoai ra, két qua xdy dung cay quan hé di
truyén va ude tinh khoang cach di truyén gitra
dai dién quan thé cac loai trong giong
Cyrtodactylus bang phan mém PAUP cho thay:

Su sai khac v€ mat di truyén gilta cac dai
dién quan thé C. paradoxus bao gdbm cic miu
thu tir cac dao Hon Chong, Hon Dét, Hon Son,
Hon Tre, khu vgc Hon Me, Chua Hang (Kién
Giang) va Con Dao(Ba Ria - Viing Tau) va céc
dai dién quin thé C. condorensis phan bd & dao
Hon son, Hon Thom(Kién Giang) 1 kha thap,
tr 0,15 - 2,73% (Bang 2). Cac mau dai dién
quan thé C. paradoxus va C. condorensis ciing
khong tach thanh 2 nhénh riéng biét trén cay
quan hé di truyén. Loai C. condorensis duoc
Smith mé td ndm 1921 con loai C. paradoxus
dugc Darevsky moé ta nam 1997, sau dé duogc
mo ta lai bdi Orlov va cong s nam 2007. Vi
vay, viéc xem xét tinh hi€u luc cua tén loai
C. paradoxus can duoc thuc hién khi so sanh
méu chuan hodc mé ta gdc cua hai loai noi trén.

Giita cac mau C. dati thu & Binh Phuéc,
Tay Ninh, Lam Ddng va cac mau C. thuongae &
Tay Ninh nim cing mét nhanh trong cay quan
hé di truyén (Hinh 2). Pong thot, su sai khac vé
mat di truyén gilta cac mau C. dati va
C. thuongae & muc thap, tir 0,74 - 2,58% (Bang
3). Do véy, ching t6i coi loai C. thuongaela tén
ddng danhcua loai C. dati.

4. Két luan

Trong 38 loai cua gidng Cyrtodactylusghi
nhan & Viét Nam, nghién ctru cua chung t6i cho
thiy 36/38 loai dugc phan biét rd rang bao gdm
C. badenensis, C. bichnganae,
C. bidoupimontis, C. bobrovi,



190 N.T. Hanh va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tw nhién va Cong nghé, Tdp 33, S6 1S (2017) 182-192

bugiamapensis, C. cavansungi,
cattienensis, C. chauquangensis,
condorensis, C. cryptus, C. cucdongensis,
cucphuongensis, C. dati, C. eisenmanae,
. grismeri, C. hontrensis, C. huongsonensis,
huynhi, C. intermedius, C. irregularis,
kingsadai, C. martini, C. nigriocularis,
otai,C. phongnhakebangensis,
phuocbinhensis, C.cf.  phuquocensis,
pseudoquadrivirgatus, C.  puhuensis,
roesleri, C. soni, C. takouensis,
taynguyenensis, C. leegrismer,

C. yangbayensis,va C. ziegleri.
Cac loai nay duoc chia [am 4 nhom: nhom
A gdm 3 loai, nhém B gdm 21 loai trir 1 loai
chua duoc mo ta tir nghién ciru ciia Nguyén
Ngoc Sang 2013 va Cyrtodactylus cf.
pseudoquadrivirgatus  (KP199949),  nhom
C gbm 2 loai phan bd & Viét Nam va 10 loai

trong nhoém D.

SESHONONONONONONONO RO Ne!

Loi cam on

Chung t61 xin cam on PGS. TS Thomas
Ziegler, TS. Luu Quang Vinh, ThS. Nicole
Schneider, TS. Nguyén Thién Tao, TS. Pham
Vian Anh, TS. Lé Trung Diing, ThS. An Thi
Hing, ThS. Hoang Vin Chung, CN. Nguyén
Vian Téan da tham gia khao sat thuc dia va cung
cAp mau vat. Ching t6i xin cam on ThS.
Duong Thay Ha, ThS. Nguyén Van Thanh,
CN. Cao Thi Huong Giang, CN. Nguyén Thi
Thim di hd trg phan tich mau vat. Cam on
CN. Nguyén Tuin Anh d3 hd tro xiy dung
ban d6.Nghién ctru nay dugc tai tro boi Quy
Phat trién Khoa hoc va Coéng nghé Qudc gia
ma s6 106-NN.06-2016.59.

Tai li€éu tham khao

[1] Uetz, P. & Hosek, J. (Eds.) (2017) The Reptile
Database. Available from: http://www.reptile-
database.org (accessed 24 July 2017)

[2] Bauer, AM. & Henle, K. (1994) Familia
Gekkonidae (Reptilia, Sauria). Part 1. Australia
and Oceania. Das Tierreich, 109, 1- 309.

[3] Nguyen, T.Q., Kingsada, P., Rosler, H., Auer, M.
& Ziegler, T. (2010) A new species of
Cyrtodactylus (Squamata: Gekkonidae) from
northern Lao. Zootaxa, 2652, 1-16.

[4] Nguyen, T.Q., Le, M.D., Pham, A.V., Ngo, H.N.,
Hoang, C.V., Pham, C.T. & Ziegler, T. (2015)
Two new species of Cyrtodactylus (Squamata:
Gekkonidae) from the karst forest of Hoa Binh
Province, Viét Nam. Zootaxa, 3985 (3), 375-390.

[5] Luu, V.Q., Calame, T., Bonkowski, M., Nguyen,
T.Q. & Ziegler, T. (2014) A new species of
Cyrtodactylus (Squamata: Gekkonidae) from
Khammouane Province, Lao. Zootaxa, 3760 (1),
54-66.
https://biotaxa.org/Zootaxa/article/view/zootaxa.3
760.1.3

[6] Ziegler, T., Phung, T.M., Le, M.D. & Nguyen,
T.Q. (2013) A new Cyrtodactylus (Squamata:
Gekkonidae) from Phu Yen Province, southern
Viét Nam. Zootaxa, 3686 (4), 432-446.
https://biotaxa.org/Zootaxa/article/view/zootaxa.3
686.4.2.

[7] Nguyen, S.N., Yang, J-X., Le, N.T.T., Nguyen,
L.T., Orlov, N.L., Hoang, C.V., Nguyen, T.Q.,
Jin, J-Q., Rao, D-Q., Hoang, T.N., Che, I,
Murphy, R.W. & Zhang, Y-P. (2014) DNA
barcoding of Viét Namese bent-toed geckos
(Squamata: Gekkonidae: Cyrtodactylus) and the
description of a new species. Zootaxa, 3784 (1),
48-66.
https://biotaxa.org/Zootaxa/article/view/zootaxa.3
784.1.2

[8] Phung, T.M., van Schingen, M., Ziegler, T. &
Nguyen, T.Q. (2014) A third new Cyrtodactylus
(Squamata: Gekkonidae) from Ba Den Mountain,
Tay Ninh Province, southern Viet Nam. Zootaxa,

3764 3), 347-363.
https://biotaxa.org/Zootaxa/article/view/zootaxa.3
764.3.5

[9] Grismer, L.L., Wood, P.L. Jr., Ngo, V.T.,
Murdoch, M.L. (2015) The systematics and
independent evolution of cave ecomorphology in
distantly related clades of Bent-toed Geckos
(Genus Cyrtodactylus Gray, 1827) from the
Mekong Delta and islands in the Gulf of Thailand.

Zootaxa, 3980 (D), 106-126.
https://biotaxa.org/Zootaxa/article/view/zootaxa.3
980.1.6

[10] Schneider, N., Phung, T.M., Le, M.D., Nguyen,
T.Q. & Ziegler, T. (2014) A new Cyrtodactylus
(Squamata: Gekkonidae) from Khanh Hoa
Province, southern Vi¢t Nam. Zootaxa, 3785 (4),
518-532.



N.T. Hanh va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tw nhién va Cong nghé, Tap 33, S6 1S (2017) 182-192

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

https://biotaxa.org/Zootaxa/article/view/zootaxa.3
785.4.2

Luu, V.Q., Bonkowski, M., Nguyen, T.Q., Le,
M.D, Schneider, N., Ngo, H.T. & Ziegler, T.
(2016) Evolution in karst massifs: Cryptic
diversity among bent-toed geckos along the
Truong Son Range with descriptions of three new
species and one new country record from Lao.
Zootaxa 4107 2). 101-140.
https://biotaxa.org/Zootaxa/article/view/zootaxa.4
107.2.1

Ivanova, N.V., de Waard, J. & Hebert, P.D.N.

(2006) An inexpensive, automation-friendly
protocol for recovering high-quality DNA.
Molecular  Ecology Notes, 6, 998-1002.

http://dx.doi.org/10.1111/.1471-
8286.2006.01428.x

Thompson, J.D., Gibson, T.J., Plewniak, F.,
Jeanmougin, F. & Higgins, D.G. (1997) The
ClustalX windows interface: Flexible strategies
for multiple sequence alignment aided by quality
analysis tools. Nucleic Acids Research, 25, 4876-
4882. https://academic.oup.com/nar/article-
lookup/doi/10.1093/nar/25.24.4876

Ronquist, F., Teslenko, M., van der Mark, P., Ayres,
D.L., Darling, A., Hohna, S., Larget, B., Liu, L.,
Suchard, M.A. & Huelsenbeck, J.P. (2012) MrBayes
3.2: efficient Bayesian phylogenetic inference and

model choice across a large model space. Systematic
Biology, 61, 539-542.

Posada, D. & Crandall, KA. (1998)
MODELTEST: testing the model of DNA
substitution.  Bioinformatics, 14, 817-818.

https://academic.oup.com/bioinformatics/article-
lookup/doi/10.1093/bioinformatics/14.9.817
Swofford, D.L. (2001) PAUP*. Phylogenetic
Analysis Using Parsimony (* and Other
Methods). Version 4. Sinauer Associates,
Sunderland, Massachusetts.

Dring, J.CM. (1979) Amphibians and reptiles
from northern Trengganu, Malaysia, with
descriptions of two new geckos: Cnemaspis and
Cyrtodactylus. Bulletin of the British Museum
(Natural History), Zoology, 34, 18-241.

Hoang, Q.X., Orlov, N.L., Ananjeva, N.B., Johns,
A.G.,, Hoang, T.N. & Dau, V.Q. (2007)
Description of a new species of the genus

[19]

[20]

(21]

[22]

(23]

(24]

[25]

[26]

191

Cyrtodactylus Gray, 1827 (Squamata: Sauria:
Gekkonidae) from the karst of North Central Viét
Nam. Russian Journal of Herpetology, 14, 98-106.
Luu, V.Q., Nguyen, T.Q., Do, H.Q. & Ziegler, T.
(2011) A new Cyrtodactylus (Squamata:
Gekkonidae) from Huong Son limestone forest,
Hanoi, northern Vi¢t Nam. Zootaxa, 3129, 39-50.
Nazarov, R.A., Orlov, N.L., Nguyen, S.N. & Ho,
C.T. (2008) Taxonomy of naked-toe geckos
Cyrtodactylus irregularis complex of South Viét
Nam and description of a new species from Chu
Yang Sin Natural Park (Krong Bong District, Dac
Lac Province), Viét Nam. Russian Journal of
Herpetology, 15, 141-156.

Nazarov, R., Poyarkov, N.A., Orlov, N.I., Phung,
T.M., Nguyen, T.T., Hoang, D.M. & Ziegler, T.
(2012) Two new cryptic species of the
Cyrtodactylus irregularis complex (Squamata:
Gekkonidae) from southern Viét Nam. Zootaxa,
3302, 1-24.

Ngo, T.V. (2011) Cyrtodactylus martini, another
new Kkarst-dwelling Cyrtodactylus Gray, 1827
(Squamata: Gekkonidae) from Northwestern Viét
Nam. Zootaxa, 2834, 33-46.

Ngo, T.V. (2013) Cyrtodactylus dati, a new forest
dwelling Bent-toed Gecko (Squamata:
Gekkonidae) from southern Viét Nam. Zootaxa,
3616, 151-164.

Ngo, T.V. & Chan, K.O. (2011) A new karstic
cave-dwelling Cyrtodactylus Gray (Squamata:
Gekkonidae) from Northern Viét Nam. Zootaxa,
3125, 51-63.

Ngo, T.V. & Grismer, L.L (2010) A new karst
dwelling Cyrtodactylus (Squamata: Gekkonidae)
from Son La Province, northwestern Viét Nam.
Hamadryad, 35, 84-95.

Nguyen, S.N., Le, N.T.T., Tran, D.T.A., Orlov,
N.L., Lathrop, A., Macculloch, R.D., Le, D.T.T.,
Jin, J-Q., Nguyen, L.T., Nguyen, T.T., Hoang,
D.D., Che, J.,, Murphy, RW. & Zhang, Y.-P.
(2013) Phylogeny of the Cyrtodactylus irregularis
species complex (Squamata: Gekkonidae) from
Viét Nam with the description of two new species.
Zootaxa, 3737 ), 399-414.
https://biotaxa.org/Zootaxa/article/view/zootaxa.3
737.4.



192 N.T. Hanh va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tw nhién va Cong nghé, Tdp 33, S6 1S (2017) 182-192

Taxonomy and Phylogenetic Relationships of Cyrtodactylus
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Abstract: Cyrtodactylus is one of the most diverse genera of the family Gekkonidae in Vietnam.
The species number of this genus reported in Vietnam has remarkably increased from three in 1997 to
38 at present. Due to their morphological similarity, the taxonomy of bent-toed geckos is unclear.
Based on recently collected samples from 24 provinces in Vietnam we conducted a range-wide
investigation of the phylogenetic relationships for the Vietnamese species using a fragment of the CO/
mitochondrial DNA gene. Our analyses showed that C. paradoxus is a junior synonym of
C. condorensis and that C. thuongae is a junior synonym of C. dati. Our results also recovered four
distinct clades of the genus Cyrtodactylus in Vietnam: the clade A containing C. hontreensis,
C. intermedius, C. cf. phuquocensis; the clade B consisting of C. badenensis, C. bidoupimontis,
C. bugiamapensis, C. caovansungi, C. cattienensis, C. cryptus, C. cucdongensis, C. dati, C. eisemanni,
C. grismer, C. huynhi, C. irregularis, C. kingsadai, C. leegrismer, C. paradoxus, C. phuocbinhensis,
C. pseudoquadrivirgatus, C. takouensis, C. taynguyenensis, C. yangbayensis and C. ziegleri; the clade
C containing C. phongnhakebangensis, C. roesleri; and the clade D consisting of remaining species.

Keywords: Cyrtodactylus, synonym, phylogenetic relationships.



