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& mién Bac Viét Nam: Vai tro cua song Hong la bién gidi tw nhién
Lé Pirc Minh"", Nguyén Quang Truong?, Nguyén Thi Hong Vin', Ngé Thi Hanh'
"Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi

2Vién Sinh thdi va Tai nguyén Sinh vat, Vién Han lam Khoa hoc va Cong nghé Viét Nam
Ngay nhén bai 28/8/2018; ngay chuyén phan bién 30/8/2018; ngay nhan phan bién 28/9/2018; ngay chip nhan ding 8/10/2018

Tém tit:

Mién Bic Viét Nam, ving dia 1y nim & phia Bic ciia song Lam thugc tinh Ngh¢ An, 13 noi ¢6 nhiéu loai méi thugc ho
Tic ké (Gekkonidae) dwgc mo ta trong nhirng nam gz‘m day. Tuy nhién, c6 nhiéu vung trong khu vuc nay chwa dwoc
nghién ctru chi tiét nhwr cac day nui da voi & vung giap voi bién glo'l Trung Qudc va Lao thudc cac tinh Ha Glang, Lai
Chéu va Son La. Bé nghlen ctru mirc d§ da dang cua cac loai Tic keé va qua trinh tién héa ciia chung & mién Bic Viét
Nam, cic tac gia da tién hanh gidi trinh tu gen ty thé NADH dehydrogenase subunit 2 (ND2) cho cdc nhianh tién héa
khac nhau thugc nhoém loai “Gekko palmatus” va glong Hemtphyllodactylus trong ho Gekkonidae. Két qua nghlen
ciru cho thay c6 sw phan tach ré rang ve mat di truyen gura cac quan thé ciia hai giong nay tai cac viing phan b6 khac
nhau ¢ mién Bic Viét Nam, chirng t6 con c6 nhiéu loai 4n sinh (cryptlc spec1es) chwa dwgc mo ta ciia hai nhom nay.
Ngoai ra, cac phan tich dua trén cay phat sinh loai bu’(rc dau cho thay song Hong ¢6 thé ¢6 vai tro quan trong trong
viéc ngan can qua trinh trao déi di truyen gitra cac quan thé va loai thudc glong Hemiphyllodactylus nam & vung
phia Dong va Ty cua song Hong Tuy nhién, song Hong lai khong c6 vai tro la ranh giéi tw nhién véi cac nhanh di
truyen va loai thugc nhém Gekko palmatus vi cac quan thé va loai thugc nhom nay khong c6 sw phan tach ro rang
gitra vung phia Pong va Tay cilia song Hong Nhuw vay, song Hong 6 thé khong phai la bién giéi tw nhién dbi voi tat
ca cac loai & khu vuc phia Bic ciia Viét Nam.

Tir khéa: Gekkonidae, mién Bic Viét Nam, NADH dehydrogenase subunit 2 (ND2), song Hﬁng.
Chi 56 phdn logi: 1.6

Md dau

Ho Tic ke (Gekkonidae) 1a mot trong nhirng ho ¢ nhiéu
loai nhét trong nhom Thin lin voi khoang gan 1.200 loai da
dugc mé ta. Trong d6, Than lan ngon, gidng Cyrtodactylus,
la nhém c6 mic do da dang cao nhat trong ho Téc ke
(Gekkonidae) v6i khoang 260 loai [1]. S6 luong loai Than
lan ngén ¢ Viét Nam d tang 1én déng ké tir 3 loai ghi nhan
vao nam 1997 1én t61 41 loai hién ghi nhan & nudc ta. Cac
loai thudc giéng nay c6 thé thich nghi v6i nhiéu loai sinh
canh khac nhau, nhu cdy bui ven bién (C. kingsadai), trén
canh cao va nui da voéi (C. phongnhakebangensis), hé sinh
thai rimg thuong xanh (C. cryptus). Phan chia 6 sinh thai
ctia cac loai sdng trong cing mot hé sinh thai da dugc ghi
nhan & 3 loai phan bé tai Vuon qudc gia Phong Nha - Ké
Bang, c6 thé dé tranh canh tranh tryc tiép [2]. Than lan ngon
do d6 da duoc coi 1a nhém ddi tugng 1y tudng cho nghién
clru vé sinh thai, sinh hoc tién héa va dia sinh hoc [2-4].

Nhém loai Gekko japonicus 1a nhém c6 nhiéu loai nhét

trong gidng Gekko véi tong cong 19 loai phan b tir Nhat
Bén, toan b ving phia Péng Trung Qudc xubng phia Nam
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Viét Nam [5]. Tai Viét Nam, cac quﬁn thé cua nhom loai
Gekko palmatus c6 phan bd rong va c6 thé c6 an chira nhiéu
loai méi. Mot loai méi c6 quan hé gan gii véi nhoém nay
méi duge mo ta gin day & ving bién gioi giira Viét Nam va
Trung Qudc [6].

Gidng Hemiphyllodactylus phan b trong khu vuc hién
¢6 9 loai nhung chi c6 H. yunnanensis trude day dugce cho la
¢6 phan bd ¢ Viét Nam [7]. Tuy nhién, tinh trang phan loai
ctia loai nay hién nay chwa dwoc giai quyét day du [7]. Bén
phan loai, H. typus chapaensis phan bd ¢ tinh Lao Cai, H.
yunnanensis longlingensis va H. yunnanensis jinpingensis
[8] 6 Van Nam va H. yunnanensis dushanensis [8] & Quy
Chéu dugc Zug (2010) coi 1a H. yunnanensis. Tac gia nay
sau do cong nhan 2 dang cua H. yunnanensis: cac quan thé
Vung ni 6 Nam Trung Quéc va gan phia Bic Pong Nam
A tu Myanamar t6i Viét Nam va 1 dang khac (cac quan
thé Vung dat thap) phan bd & vung Pong Nam A va Hong
Koéng. Gan day 1 loai méi thudc giong nay da duoc mé ta co
phan bd & Cao Bing, thudc ving Pong Bic Viét Nam [9].
Nhu vay, Viét Nam con ¢o thé c6 nhidu loai méi trong ho
Gekkonidae con chua dugc mo ta.



s Khoa hoc Tu nhién

Geographic distribution

of the family Gekkonidae
in Northern Vietnam: Red River
as an important natural barrier

Duc Minh Le", Quang Truong Nguyen?,
Thi Hong Van Nguyen!, Thi Hanh Ngo!
'VNU University of Science, Vietnam National University (VNU), Hanoi

’Institute of Ecology and Biological Resources, Vietnam Academy of
Science and Technology

Reveived 28 August 2018; Accepted 8 October 2018

Abstract:

Northern Vietnam, the geographic region located in the
north of Lam River of Nghe An Province, is the place
where new species discoveries in the family Gekkonidae
have been recorded in recent years. However, many
sites in the region have not been studied thoroughly,
especially the northern limestone mountains near border
areas among Vietnam, Laos, and China which belong to
Ha Giang, Lai Chau, and Son La Provinces. To further
investigate the gecko diversity and their evolution
in the Northern Vietnam, the authors sequenced a
mitochondrial gene, NADH dehydrogenase subunit 2
(ND2), for evolutionary distinct lineages of two karst-
adapted groups, Gekko palmatus and Hemiphyllodactylus
in the region. The results showed thatseveral undescribed
lineages of both Gekko palmatus and Hemiphyllodactylus
were genetically distinct, illustrating the high level of
cryptic diversity within Gekkonidae in the region. In
addition, based on the derived phylogenetic hypothesis,
the preliminary results suggested that Red River
might play an important role in separating lineages
of Hemiphyllodactylus from western and eastern sides
of the river. However, this well-known natural barrier
exhibited almost no impact on disrupting gene flows
between populations of Gekko palmatus from two sides
of the river. It is concluded that Red River does not serve
as a natural barrier for all species distributed in the
Northern Vietnam.

Keywords: Gekkonidae, NADH dehydrogenase subunit
2 (ND2), Northern Vietnam, Red River.

Classification number: 1.6
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Bén canh d6, phan chia tu nhién gitra khu vyc dia ly
sinh hoc Pong Bic va Tay Bic ¢ Viét Nam cling can quan
tam dac biét [10]. Cu thé 1a song Hong dong vai tro 1a ranh
gidi ty nhién gitta 2 gibng Goniurosaurus va Cyrtodactylus.
Céc loai thudc giébng Goniurosaurus chi phan bd & ving
phia Pong cua song Hong (Pong Bic), trong khi d6 cac loai
thudc giéng Cyrtodactylus lai chi bat gap O phia Tay cua
song Hong (Tay Bac) mac du cac mo hinh phén b loai cho
thdy ca 2 gidng déu co6 moi truong séng hoan toan gidng
nhau [11].

Nguoc lai, cic loai cua 2 gidng Gekko va
Hemiphyllodactylus lai phan bd ca ¢ ving nai da voi bong
Béc va Tay Béc cua Viét Nam. Nghién ctru 2 glong tic ké
nay sé& gitp lam séng t6 vai tro cach ly dia 1y ciia song Hong
trong viéc dinh hinh cac quﬁn x4 bo sat & mién Béc Viét
Nam. Do vay, can thiét phai c6 nghién ciru vé phén loai hoc,
quan hé phat sinh loai va méi quan hé vé dia sinh hoc, tirc 1a
tim hiéu mdi lién hé vé mat phéan bd cua cac nhanh tién hoa,
cia cac gidng Tic ké & mién Bic Viét Nam. Nghién ciru
nay s& sir dung gen ty thé (NADH dehydrogenase subunit 2
-ND2) dé xay dung cdy phat sinh loai dau tién tai Viét Nam
cho céc loai d3 mo ta va chua mé ta dua trén sb liéu sinh hoc
phén tir. Nhimg thong tin nay rat quan trong dé tim hiéu cac
mbi quan hé vé dia sinh hoc cua cac loai Tac ké nay.

Vat liéu, phuong phap va néi dung nghién ciiu
Vat liéu va phwong phap

Trong nghién ctru ndy, ching t6i sir dung 28 mau vat thu
0 cac vung dia 1y khac nhau tir nhleu tinh/thanh phd ¢ mién
Béc Viét Nam. Cac loai miu vat gom mau md co, _gan va
mo dudi ciia cac loai Tic ké dugc giit riéng trong con 70%
va bao quan ¢ nhiét do 4°C. Thong tin chi tiét vé cac mau
dugc thé hién trong bang 1.

Doan gen NADH dehydrogenase subunit 2 (ND2) duoc
Iira chon dé khuéch dai va giai trinh ty, tir d6 xay dung cay
phat sinh loai. Pay la chi thi phan tir da dugc sir dung thanh
cong trong nhiéu cong trinh nghién ctu trude day [6, 9].
Cap mdi dé khuéch dai doan gen ND2 duoc dé cap chi tiét
trong 2 nghién ctru nay.

Cac mau dugce tach chiét sur dung bd Kit Dneasy Blood
and Tissue (Qiagen, CHLB Dtic) va GeneJet Genomic DNA
Purification (ThermoFisher, Lithuania). Qua trinh tach chiét
duoc tién hanh theo huéng dan cua nha san xuat. Phan ting
PCR duoc tién hanh voi HotStarTaq Mastermix (Qiagen,
CHLB Drre) voi nhimg mau thu tir 1au va bao quan trong
diéu kién nhiét d6 va dung dich khong dam bao (mdu co ndng
d6 ADN thap) va DreamTaq Mastermix (ThermoFisher,
Lithuania) véi nhitng mau méi c6 chat lugng tot (mau cd
ndng d6 ADN cao). Tong thé tich cia mdi phan mg PCR
1a 21 pl, bao gdm 1-2 ul ADN khuén (tiiy theo nong do
ADN tong s6), 2 ul mdi moéi (10puM/pl), 5 ul nude, 10 pl
mastermix. Chu trinh nhi¢t ciia phan ung PCR 1a 95°C ¢ 15°
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Bang 1. Thong tin cac trinh ty sif dung trong nghién ciu. d6i v6i Mastermix clia Qiagen va 5° dbi voi Mastermix cua
Thermo; 35 chu ky phan ttng & 95°C trong 30, 48°C trong

Tén loai M k  SOhigumdu Ky higu miu Noi thu mA . L oaxs o As 8 .

o A Genbank S0 hifu miu pppy Nt 45”,72°C trong 1°; budc kéo dai cudi cting & 72°C trong 6°.
Gekko adleri KP205389  IEBRA20I224 - Cao Bing, Viét Nam Doi chimg 4m duoc tién hanh song song trong moi lan tach
Geldko adleri - - Gk7 Cao Bing, Vit Nam chiét cling nhu tung phan ung PCR. San pham PCR dugc
Gekko paimatus - - Gkl Ha Ngi, Vigt Nam kiém tra bang phuong phdp dién di trén gel agarose 1%,
gegi"p"ﬁ’"“”‘s = = gté :';NT‘E V\‘fEN]:m 2 pg/ml ethidium-bromide, trong dém TBE 1X (Tris base,

ekko palmatus - - U Tho, Viét Nam . . N 5 N ,

Gebto palats - : il Ha NG, Vidt Nax bg{lc a.cul, EDTA pH’8) 0 90V trong 30°, va sau do duoc
Gekko palmatus : ; Gk 20 Ha Noi, Viét Nam hién thi bang tia cuc tim.
Gekko palmat - - Gk21 jing Ninh, Vit Nam L 2 \ R . .

ORI T Céac san pham PCR thanh cong sau d6 dugc tinh sach
Gekko palmatus - - Gk 22 Lang Son, Viét Nam ) ) . A y L
Gekko palmatus - - Gk 23 Biic Giang, Viét Nam SLI" dung klt Gens:]et PCR Pl}rlﬁcatlon (Themo .FISheI'
Gekko of. palmatus - - Gk 24 Hai Phong, Viét Nam Scientific, Lithuania) va gui giai trinh ty hai chiéu tai Cong
Gekko palmatus ° : Gk 26 Thanh Hoa, Vigt Nam ty FirstBase (Malaysia). K&t qua giai trinh tu duoc xac thyc
ettt : : Gk27  Bic Gimg, Vigt Nam bang cong cu BLAST (NCBI) trudc khi tién hanh cac phan
Gekko palmatus - - Gk 43 Ninh Binh, Viét Nam tich tlé theo Vé ca uan hé di tru él’l
Gekko palmatus - = Gk 48 Ninh Binh, Viét Nam p ¥4 : yen.

Gekko palmatus - - Gk 49 Ninh Binh, Viét Nam Xa"y dgrng Cdy quan hé di truyén
Gekko truongi KP205398 IEBRA201LL - Kham Mugn, Lao , A . . .
Hemiphyllodactylus aurantiacus  IN393933  AMB - Tamil Nadu, An Do Két qua gidi trinh tu duoc kiém tra bang phan mém
d l;’, lodactylus is F971017 N2 - - Sequencher v4.1.4 (Gene Codes Corp, AnnArbor, MI,
ushanensis r 7 5 ~ s ~ Ay 7. 7 \
Hemiphyllodactylus cf. - - Hd29 Ha Giang, Viét Nam isté)NS?u }(3 ‘O’ cac tl'zl'éh tlg d&ll()g(lial ma .c’ung Y?LE ac U;I‘,}h
; O o tr Ngan hang gen (Genbank) dugc giong cdt bang phan
Hemiphyllodactylus of. - - Hd 30 Ha Giang, Viét Nam mém ClustalX [12] véi cac lya chon médc dinh cho chuc
yunnanenss dushanensis — nang sap x€p hoan chinh. Cay quan hé di truyén dugc xay
Hemiphyllodactylus of. - - Hd 31 Ha Giang, Viét Nam ~ h ha . . h A A
yunnanensis dushanensis dlIIlg dua tren phuong phap Bglyes1an §U' dung phan mem
Hemiphyllodactylus of - - Hd 32 Ha Giang, Viét Nam MrBayes v3.2 [13]. M6 hinh tién hoa toi wu dugc xac dinh
] bang phan mém Modeltest v3.7 [14] v6i cac thong s6 khac
Hemiphyllodactylus ganokionis ~ IN393950 USNM 563671 - Ngercheu, Palau A A . . / A ;

; : dugc phan mém MrBayes xac dinh. Cac phan tich dugc
Hemiphyllodactylus harterti F1971050 LLG7208 - h : hi “ av 1 h Cx nhié 3 ch :
Hemiphyllodactylus -~ yunnanensis FJ971048 LLLIS - - thyc ICIl’ dua t,ren ,Cay l_l'a~C on ngau 1§n va chay trong,
jinpingensis 1x107 the h¢, tan so6 lay mau dugc thyc hién sau 1.000 thé
Hemiphyllodactylus kiziriani - : HdL4 Luang Prahang, Lao hé. Gekko adleri Vz‘i Gekko truongi dugc lua chon la nhom
Zemf"z)’ﬁi”j""’}'j”s sz”_“"f . . Egi: t“a“g lljm:ang’ t""’ ng0a1 Gia tri cua goc nhanh duogc coi la dang tin cay khi xac

emiphyllodactylus kiziriani - - uang Prahang, Lao

> o,

Hemiphyllodactylus -~ yunnanensis FJ971049 BS6 - - Suat hau nghlem (PP) 295%. Khoang cach di tmyen glua
longlinhensis cac mau dugc xac dinh bang phan mém PAUP v4.0b10 [15].
Hemiphyllodactylus of. - - Hd 18 Son La, Viét Nam . .. A A
yunnanensis longlinhensis Ket quava thao Iuan
Hemiphyllodactylus sp IN393936 LSHC 5797 - Johor, Malaysia , . .
s N394 LSHCTN8 - Pahang, Malaysia Duya trén két qua gidi trinh ty, nghién ctru da xay dung
g thanh cong cdy phat sinh loai bao gom trinh ty gen ND2
Hemiphyllodactyls typus GQISTIS _ ABTC32 - : tir 29 mau méi thu dugc cua céc loai thudc 2 giong Gekko
Hemiphyllodactylus yunnanensis1 -~ FJ971044 LC2 S H. inhvilod. / t hié , N d,\ thoi
Hemiphyllodactylus of. - - Hd 15 Son La, Vit Nam V? eniphy ‘0 acly LiS AI'Ol’lg A,ng Alen CEI'LI n‘ay, Ol’lg‘ 91
) sl st dung 13 trinh ty da cong bo trén Ngan hang gen tir cac
Hemiphyllodactylus of - - Hd 16 Son La, Vigt Nam nghién cuu trude day (hinh 1). Chi€u dai cua doan gen su

sl A s g A1 s
Y ""’_"Ze”;l; . ; e oL Vi dung trong phan tich quan hé di truyén 1a 696 bp. M6 hinh

lemiphyllodactylus 5= ° , VIE , . \ A 1.3 A , X
; is1 GTR + I + G duoc xac dinh 1a mo hinh tién hoéa toi uu
Hemiphyllodactylus of. - - Hd 19 Son La, Vigt Nam cho hé thong dir li¢u trong nghién ctru. Chung t6i loai bd

! 18.000 cdy ra khoi phan tich cudi cung vi trude do chi so
Hemiphyllodactylus yunnanensis2 ~ IN393935 FMNH 258695 - Champasak, Lao Ln Likelihood ch dat t6 b b h
Hemiphyllodactylus is3 IN393949 USNMFS 36836 - Mandalay, Myanmar -Ln Likelihood chua dat t6i nguong can ang bang cach sur
Hemiphyllodactylus zugi - - Hd1 Cao Bing, Viét Nam dung chirc nang Burnin tI'Ol'lg phan mem MrBayes v3.2.
Hemiphyllodactylus zugi - - Hd2 Cao Biing, Viét N R o . A (o oo
szg hi ”Z dzzmﬁ g - - 3 C:Z B;:i V:ZtNZE boi voi nhdm Gekko palmatus, cay phat sinh loai cua
Hemiphyllodactlus o zugi - : N Haa Binh, Viét Nam nghién cru nay cho thay loai G. adleri c6 sy khac biét dang
Hemiphyllodactylus cf. zugi ; : Hd 12 Hoa Binh, Vigt Nam ké vé mit di truyen SO vOi cac nhanh di truyen khac cua
Hemiphyllodactylus cf. zugi : ° Hd 13 Hoa Binh, Viét Nam nhém G. palmatus. Két qua nay cling da dugc thé hién
Hemliphyllodact)r'lus cf. zugli - - Hd 14 Hoa Binh,.VIétNam trong nghlén clru cua Nguyén va C@l’lg su (201 3) va Luu va
Hemiphyllodactylus cf. zugi - - Hd 20 Son La, Viét Nam C('.:)Ilg su (2014) [6, 16] Tuy nhién, mc}t s6 nhanh c6 su khac
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Gekko truongi KP205398

Hemiphyllodactylus

Hemiphyllodactylus yunnanensis dushanensis FJ971017
73 J100yHemiphyllodactylus cf. yunnanensis dushanensis Hd29
4T Hemiphyllodactylus cf. yunnanensis dushanensis HA30
99 Hemiphyllodactylus cf. yunnanensis dushanensis HA31
00 Hemiphyllodactylus cf. yunnanensis dushanensis HA32
00, Hemrphyllodacfylus zugi HA1
hyllodactylus zugi Hd2
phyllodactylus zugi HA3
00, emrphﬁ;/lodacfylus cf. zugi Hd13
-Hemiphyllodactylus cf. zugi Hd14
7 IrHemiphyllodactylus cf. zugi Hd12
ﬂ&lemlphﬁ:ﬂodocwlus cf. zugi Hd11
Hemiphyllodactylus cf. zugi Hd20

100

100

84

100

Hemiphyllodactylus yunnanensis1 FJ?71044
é1rHemiphyllodactylus cf. yunnanensis1 Hd17
86 Hemiphyllodactylus cf. yunnanensis1 HAd19

Hemiphyllodactylus cf. yunnanensis1 Hd15

100
100

Hemiphyllodactylus cf. yunnanensis1 Hd16

100 Hemiphyllodactylus kiziriani HdL4
476ﬁHemlphyllodocfylus kiziriani HdLé
Hemiphyllodactylus kiziriani HdL7

&:Hemtphyﬂodacfylus aurantiacus JN393933
emiphyllodactylus yunnanensis2 JN393935

89 Hemiphyllodactylus yunnanensis jinpingensis FJ271048
100 r'PHemiphyﬂodacfylus yunnanensis longlingensis FJ971049

100

76 Gekko palmatus Gk1
Gekko palmatus Gk2

ekko palmatus Gk18
10t Gekko palmatus Gk20
Gekko palmatus Gk26
9pLGekko palmatus Gké
Gekko palmatus Gk21
Gekko palmatus Gk23
Gekko palmatus Gk27
Gekko palmatus Gk22
Gekko palmatus Gk43
Gekko palmatus Gk48
Gekko palmatus Gk49
ekko adleri Gk7
Gekko adleri KP205389
Gekko cf. palmatus Gk24

0.2

100

1 -Hemiphyllodactylus cf. yunnanensis longlingensis HAd18
Hemiphyllodactylus yunnanensis3 JN393949
78 Hemiphyllodactylus typus GQ257745
Hemiphyllodactylus ganoklonis JN393950
Hemfph)g/odcrcfylus sp JN393936

yHemiphyllodactylus harterti FJ97105(
IHemiphyllodactylus titiwangsaensis JN393934

Gekko palmatus

Hinh 1. Cay quan hé di truyén clia 2 nhém Gekko palmatus va Hemiphyllodactylus dugc xay dung bing phuong phap Bayesian.

Chiéu dai nhanh thé hién khoang cach di truyén giiia cac taxon.

cay khi 295%.

biét 16n khoang cach di truyén véi cac nhom khac cia G.
palmatus hién van chwa dugc mé ta nhu quin thé tir Ninh
Binh (mau Gk43, Gk48 va Gk49) va dic biét 1a quan thé
tai Cat Ba (mau Gk24) (hinh 1, bang 2). Nhu vdy, nhom G.
palmatus c¢6 muc do da dang d1 truyén cao va con ¢ nhidu
loai an sinh chua dugc mo ta.

Xét vé khia canh dia sinh hoc, su phan tach cac nhém/
nhénh di truyén trong G. palmatus chua thé hién rd tim
quan trong cua séng Hong véi vai tro 1a bién gioi dia 1y.
Cu thé 13 cac quan thé phan bb ¢ phia Pong cta song Hong
nhu Ha Noi, Phti Tho, Quang Ninh, Bic Giang, Lang Son,
Cao Bing khong c6 sy phan tach rd rang vi cac quan thé
nam phia T4y cta séng Hong nhu Ninh Binh va Thanh Hoa
(hinh 1).

Trong khi d6 cac nhanh di truyén khéc biét thugc gidng
Hemiphyllodactylus dugc thé hién kha 15 rang. Ngoai 2 loai
H. zugi va H. kiziriani da dugc mo ta gan day [6, 9], con co
it nhat 4 quan thé khac biét dang ké vé mat di truyén nhung
chua duge mé ta. D6 1a cac nhom: 1. Bao gdm cac mau thu
0 Son La (Hd17, Hd19, PAT95, PAT188); 2. Bao g6m cac
mau thu & Hoa Binh va Son La (HB 2014.44, HB 2014.45,
Hd20); 3. Bao gom céc mau thu é Hoa Binh (HB 2014.52,
HB 2014.98); 4. Bao gdm cac miu thu & Ha Giang (Hd29-
32) (hmh 1). Ket qua nay cho thay day 1a nhém con nhiéu
loai 4n sinh va can ¢ nhiéu nghién ctu tlep tuc trong tuong
lai dé tim ra cac loai méi cho khoa hoc.
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Gia tri xac suat hau nghiém clia goc nhanh dugc coi la dat do tin

Su phén tach dia 1y cua cac nhom Hemiphyllodactylus
phén bb & phia Tay va phia Dong cua song Hong ciing
rat rd rang. Cu thé 13, nhanh c6 2 mau HB 2014.52 va HB
2014.98 thu tai Hoa Binh, phia Tay cia séng Hong, phan
tach hoan toan véi nhom H. zugi & Cao Bang, cac mau ¢ Ha
Giang (Hd29-32) va H. dushanensis 6 BDoc Son, Quy Chau,
Trung Qudc déu ndm & phia Pong cua song Hong. Nhu vay,
khac voi nhom Gekko palmatus, song Hong dong vai trd
1a bién gidi tu nhién rat 16 rang d6i véi cac loai hodc cac
nhanh di truyén khac biét ciia giébng Hemiphyllodactylus.
Ngoai ra, v6i nhiéu nhanh di truyén va loai phan bd ¢ viing
phia Tay cta séng Hong nhu H. kizirian & Lao, nhanh c6
cic mau Hd17, Hd19, PAT95 va PAT188 thu & Son La,
H. yunnanensis va nhanh gdm cac mau HB 2014.45, HB
2014.44 va Hd20 thu & Son La va Hoa Binh, ¢6 thé két
luan phia Tay séng Hong 1a noi ¢6 da dang loai 16n hon va
la viing bt ngudn (ancestral area) ctia nhiéu nhém thudc
gidbng Hemiphyllodactylus truéc khi chung phat tan sang
phia Pong cua song Hong.

Két qua ctia nghién ctru nay cho thdy ca hai nhom tic
ké 1a Gekko palmatus va giong Hemiphyllodactylus déu
cb muc d6 da dang di truyén cao. Hai nhom nay can co6
thém nhitng nghién ciru chi tiét trong tuong lai, dic biét
1a phan tich vé mit hinh thai dé phat hién cac loai an sinh.
Bén canh do, cdy phat sinh chung loai dya trén gen ty thé
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Bang 2. Khoang cach di truyén giiia cdc mau trong nghién ciu.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

. H.yunnanensis dushanensis FJ971017 -

2. H.yunnanensis1 F1971044 023 -

3. Hyunnanensis jinpingensis FI971048 030 028 -

4. H.yunnanensis longlinhensis F1917049  0.26  0.25 0.18 -

5. H.ganoklonis IN393950 030 028 029 028 -

6. H.typus GQ257745 0.30 028 028 029 030 -

7. G.palmatus Gk1 039 038 037 037 033 037 -

8. G.palmatus Gk18 040 038 037 038 033 038 0.04 -

9. G.palmatus Gk2 039 039 037 037 033 037 000 0.04 -

10. G.palmatus Gk20 040 039 037 039 034 038 004 0.01 004 -

11. G.palmatus Gk21 0.39 038 037 037 033 038 003 003 003 0.03 -

12. G.palmatus Gk22 038 035 033 034 030 034 003 003 004 0.03 002 -

13. G.palmatus Gk23 039 039 037 038 034 038 0.04 003 0.04 0.03 000 0.02 -

14. G.cf.palmatus Gk24 039 036 032 035 031 033 009 0.1 009 0.2 010 0.1 0.11 -

15. G.palmatus Gk26 039 035 033 036 031 034 004 001 004 002 004 0.03 004 010 -

16. G.palmatus k27 0.40 039 037 038 034 039 0.03 003 0.04 003 0.00 002 0.00 0.10 0.04 -

17. G.palmatus Gk43 038 037 035 036 033 035 005 006 005 0.06 006 0.05 007 0.11 005 006 -

18. G.palmatus Gk48 039 037 034 036 033 035 005 006 005 006 006 0.05 006 0.11 005 006 000 -

19. G.palmatus Gk49 039 037 035 036 033 035 005 0.06 005 0.06 006 006 007 0.11 005 006 0.00 000 -

20. G.palmatus Gk6 040 038 037 038 033 038 004 0.00 004 001 003 003 004 012 0.01 003 0.07 006 007 -

21. G.palmatus Gk7 039 035 033 035 031 034 0.09 0.10 0.09 0.10 008 0.09 009 0.11 0.10 008 0.10 0.10 0.10 0.10 -

22. H.cf.zugi Hd 12 0.15 021 025 026 029 029 036 037 036 037 036 034 036 032 034 037 035 034 035 037 033 -

23. H.cfzugi Hd 13 0.09 023 029 026 030 030 037 038 037 038 037 033 037 034 034 038 034 034 034 038 034 013 -

24. H.cf.zugi Hd 14 0.10 024 030 028 031 030 038 039 038 039 038 035 039 035 036 039 035 036 035 039 036 015 0.02 -

25. H.cf.zugi Hd 11 0.15 021 025 026 029 029 036 037 036 037 036 034 036 032 035 037 035 034 035 037 033 001 0.14 015 -
26. H.zugi Hd1 0.06 023 030 026 030 030 036 037 036 037 036 034 036 035 035 037 035 035 035 037 034 014 0.09 009 0.15
27. H.cfyunnanensis2 Hd17 025 0.14 028 026 030 030 035 035 035 036 034 029 035 032 030 035 030 031 031 035 031 021 021 023 021
28. H.cf.yunnanensis2 Hd19 025 0.14 029 026 030 030 035 035 035 035 034 029 035 032 030 035 030 031 031 035 032 022 021 023 021
29. H.zugi Hd2 0.06 023 030 026 030 029 036 037 036 037 036 034 037 035 035 037 035 035 035 037 034 0.14 008 0.09 0.15
30. H.cf.zugi Hd20 0.16 022 026 027 030 029 037 037 037 038 037 034 037 032 035 037 035 035 035 038 034 003 0.14 0.16 0.03
31. H.zugi Hd3 0.06 023 030 026 030 030 036 037 036 037 036 034 037 035 035 037 035 035 035 037 034 0.14 0.08 0.09 0.15

32. H.cf.yunnanensis dushanensis Hd30 005 022 029 026 029 029 037 038 037 038 037 035 038 036 036 038 036 036 037 038 036 0.15 008 009 0.15

33. H.cf.yunnanensis dushanensis Hd31 0.06 022 029 027 029 028 038 039 038 039 038 035 039 036 035 039 036 036 036 039 036 0.15 0.08 009 0.15

34. H.cf.yunnanensis dushanensis Hd32 006 022 028 026 029 028 037 037 037 037 037 034 037 036 035 037 035 035 035 038 035 0.14 0.08 009 0.14

35. H.kiziriani HAL4 021 022 027 026 032 028 038 039 038 039 038 034 039 036 034 039 035 035 035 039 035 020 020 021 020

36. H.kiziriani HAL6 021 022 028 026 032 028 038 039 038 039 038 034 039 037 035 039 035 035 035 039 035 021 021 021 020

37. H kiziriani HAL7 021 022 028 026 032 028 038 039 038 039 038 034 039 037 035 039 035 035 035 039 035 021 021 021 0.20

38. H.aurantiacus IN393933 032 030 025 027 029 025 033 033 033 033 032 032 032 032 033 032 031 031 032 034 032 026 028 029 027

39. H.titiwangsaensis IN393934 030 028 029 028 0.00 030 032 032 032 033 032 030 033 029 030 033 032 031 032 032 030 029 030 031 029

40. H.yunnanensis2 IN393935 029 028 028 028 029 029 034 035 034 036 035 032 035 033 033 035 032 032 033 036 032 025 027 029 025

41. H.sp IN393936 027 026 027 027 029 0.19 036 036 036 036 036 032 036 030 032 037 032 032 032 036 030 026 025 026 026

42. H.yunnanensis3 IN393949 028 026 0.19 020 028 026 034 035 034 035 035 032 035 030 032 035 032 032 032 035 032 025 025 027 025

43. H.ganoklonis IN393950 030 028 028 029 028 0.18 034 034 034 035 035 032 035 033 032 036 032 032 032 034 032 029 029 029 028

44. G.adleri KP205389 039 035 033 035 031 034 0.09 010 0.09 0.10 0.08 0.09 009 0.11 010 008 0.10 0.10 0.10 0.10 0.00 033 034 036 033

45. G.truongi KP205398 036 034 031 034 032 031 021 022 021 022 022 022 022 022 022 022 023 023 022 022 022 034 034 035 034

46. H.cf.yunnanensis1 Hd16 024 0.14 028 027 030 030 036 036 036 037 036 029 036 032 029 036 030 030 030 036 031 021 021 023 021

47. H.cf.yunnanensis longlinhensis Hd18 027 027 0.18 0.18 030 025 036 036 036 036 036 034 036 033 034 037 034 034 034 036 035 025 026 026 0.25

48. H.cf yunnanensis1 Hd15 024 0.14 028 027 030 030 036 036 036 037 036 029 036 032 030 036 030 030 031 036 032 021 022 023 021
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 a1 42 43 a4 45 46 47 48

26. H.zugi Hd1 =

27. H.cf-yunnanensis2 Hd17 023 -

28. H.cfyunnanensis2 Hd19 023 001 -

29. H.zugi Hd2 0.00 0.23 0.23 -

30. H.cf.zugi Hd20 015 021 022 0.5 -

31. H.zugi Hd3 001 023 023 000 0.5 -

32. H.cfyunnanensis dushanensis HA30 008 022 022 008 0.6 007 -

33. H.cf yunnanensis dushanensis Hd31 0.08 0.22 0.23 0.08 0.16 0.08 0.03 -

34. H.cfyunnanensis dushanensis Hd32 008 022 022 007 0.5 007 003 003 -

35. H.kiziriani HdL4 020 022 022 020 020 020 021 021 020 -

36. H.kiziriani HAL6 021 022 022 020 020 020 021 021 021 000 -

37. H.kiziriani HdL7 021 022 022 020 020 020 021 021 021 000 000 -

38. H.aurantiacus IN393933 0.28 0.26 0.27 0.28 0.28 0.28 0.29 0.29 0.29 0.25 0.26 0.26 -

39. H.titiwangsaensis IN393934 030 029 030 030 030 030 030 030 029 031 031 031 029 -

40. Hyunnanensis2 IN393935 027 027 027 027 026 027 028 027 028 026 026 026 020 029 -

41. H.sp IN393936 027 028 028 026 026 027 026 025 026 029 029 029 025 028 028 -

42. H.yunnanensis3 JN393949 0.26 0.27 0.28 0.26 0.25 0.26 0.26 0.26 0.26 0.27 0.27 0.27 0.25 0.28 0.26 0.25 -

43. H.ganoklonis IN393950 030 029 029 029 028 030 029 029 028 029 029 029 026 028 028 0.9 026 =

44. G.adleri KP205389 034 032 032 034 034 034 036 036 035 035 035 035 032 031 032 030 032 032 -

45. G.truongi KP205398 033 031 031 033 033 033 034 034 033 034 035 035 033 032 030 033 031 032 022 -

46. H.cf.yunnanensis1 Hd16 0.23 0.02 0.01 0.22 0.21 0.22 0.21 0.22 0.22 0.21 0.21 0.21 0.27 0.30 0.27 0.28 0.29 0.30 0.31 0.30 -

47. H.cf.yunnanensis longlinhensis Hd18 0.26 0.28 0.28 0.26 0.26 0.27 0.27 0.27 0.26 0.28 0.28 0.28 0.24 0.30 0.27 0.26 0.18 0.26 0.35 0.32 0.28 -

48. H.cfyunnanensis1 Hd15 023 001 000 023 021 023 022 022 022 021 022 022 027 029 027 028 029 030 032 031 00l 028 -
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s Khoa hoc Tu nhién

ND2 di budc dau cho thdy song Hong c6 thé 1a ranh giGi
tu nhién dbi voi cac nhanh di truyén khac biét va cac loai
d3a mé ta cua gibng Hemiphyllodactylus. Tuy nhién, bién
gidi tu nhién nay lai khong c6 vai tro trong viéc ngan can
su trao ddi giita cac quan thé ciia nhom Gekko palmatus.
Cu thé 1a khong c6 su phén tach r6 rang vé mat di truyén
gilta cac quan thé ciia nhém nay & phia Dong va phia Tay
ctia song Hong. Hién tuong ndy xay ra co thé do kha ning
phat tan cao cua nhém Gekko palmatus va kha nang thich
nghi nhanh chong véi cac méi trudng séng méi cliia nhom
¢6 phén b rong nay. Ngoai ra, mic d§ da dang loai va di
truyen cua glong Hemiphyllodactylus cao 6 phia Tay song
Hong cho thay khu vyc nay la ving bat ngudn cia nhiéu
nhanh di truyén va loai cua glong nay trudc khi chiing phat
tan sang phia Pong cta song Hong

Chting t6i xin cam on GS.TS Thomas Ziegler TS Luu
Quang Vinh, TS Pham Thé Cudng da tham gia khao sat thuc
dia va cung cap mau vat. Nghién ctru nay dugc tai tro boi
Quy Phat trién Khoa hoc va Cong nghé Qudc gia thong qua
dé tai ma s6 106-NN.06-2016.59.
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