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TOM TAT: Khu béo tén thién nhién Xuan Lién thudc tinh Thanh Hoa c6 gié tri da .dang sinh hoc
cao va h¢ dong vat phong phu v6i nhimg loai thi quy hiém nhu vuon ma tring (Nomacus
lecogenys), bao gim (Neofelis nebulosa), mang Roosevelt (Muntiacus rooseveltorum). Nhiéu
nghién ctru diéu tra thyc dia da duoc tién hanh nham khao sat v€ hién trang quan thé cac loai thu tai
khu bao ton Tuy nhién, phuong phap nay gap phai mot s6 kho khan trong qué trinh nghién ctru d01
v6i mot sb loai thu co tap tinh kiém an vao ban dém hay céc loai thudc b Linh truong von c6 quan
thé nho, hoat dong tinh khén kho ghi nhan. Vi vay, dé khic phuc cac kho khin d6, nghién ctru ciia
chung t6i sir dung phuong phéap sinh hoc phan tir && danh gia sy da dang mot s6 loai tha ciing nhu
cac loai linh truong tai khu béo ton Xuédn Lién. Dya trén trinh tw doan gen ty thé cytochrome b va
16S, ching t6i tién hanh dinh danh cho cac miu 16ng va xwong dong vat thu dugc trong qua trinh
khao sat thuc dia va tir cac thon, ban & Xuan Lién. Két qua phan tich thong tin di truyén cho thy
Xuén Lién 1a noi phan bd ctia nhiéu loai linh truong bi de doa, trong d6 co6 ba loai khi: Khi mat do,
Macaca arctoides; khi mbc, Macaca assamensis; khi vang, Macaca mulatta va loai vooc xam,
Trachypithecus phayrei. Tir két qua nghién clru, chung t6i cling phat hién loai cdy tai tring,
Arctogalidia trivirgata, tai khu bao ton. Pay 1a ghi nhan dau tién cua loai cly tai tring tai khu bao
ton thién nhién Xuan Lién.

Tir khoa: Macaca, Arctogalidia trivirgata, bao tdn da dang sinh hoc, cytochrome b, 16S, khu bao

t6n thién nhién.
MO PAU

Khu bao ton thién nhién (KBTTN) Xuédn
Lién (hinh 1) thuéc huyén Thuong Xuén, tinh
Thanh Hoéa dugc thanh 1ap theo Quyét dinh sb
1476/QD-UB/2000 cia UBND tinh Thanh Héa,
v6i dién tich 27.123 ha, thudc dia ban 5 xa (Bat
Mot, Yén Nhan, Van Xuan, Xuan Cam, Luong
Son). KBTTN Xuén Lién co vi tri dia 1y tiép
gidap voi KBTTN Pu Hoat (Nghé An) & phia
Nam, va KBTTN Nam Xam (Lao) ¢ phia Tay.
Theo nghién ctru cua Le Trong Trai et al. (1999)
[7], ba KBTTN nay tao nén mdt hé tam gidc
khu h& dong thyc vat phong phu.

Céc khao sat da dang sinh hoc gan day cho
thay h¢ dong vat cia KBTTN Xudn Lién ¢
tiém ning rat 16n vé da dang sinh hoc. Theo
diéu tra cua Vién Piéu tra va Quy hoach ring
[8], Xuan Lién 14 noi phan bd cua 38 loai thi,
trong d6 c6 nhitng loai nguy cip bi de doa va co

gia tri bao tdn dac biét quan trong nhu Bo tot
(Bos gaurus), Vooc xam (Trachypithecus
phayrei), Vuon den ma tring (Nomacus
leucogenys). Nhitng nghién ctru diéu tra thuc
dia cua bang Huy Phuong va nnk. (2013) [11]
da ghi nhén 80 loai thu, thude 26 ho, 9 bg, trong
d6, bd An thit (Carnivora) chiém uu thé, tiép
dén 14 bo Linh truong (Primates).

Hinh 1. Vi tri Khu bao ton thién nhién
Xuan Lién
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C6 thé thiy, viéc didu tra thuc dia dbi véi
cac loai thu, déc biét 1a cac loai linh trudng, con
gip kho khin dé thu duoc két qua chinh xac do
ching thudong séng trén ciy, mot s6 loai di
chuyén rat nhanh (vuon) hodc c6 tap tinh an
dém (cu li) va chung déu c6 quan thé nho nén
kho ghi nhan ngoai thyc dia. Bén canh do, viéc
ap dung phuong phap diéu tra khong phu hop
voi sinh canh va tap tinh cta lodi cling c6 thé
anh huong toi két qua nghién ciru. Bén canh cac
dic diém hinh thai, giai phiu va tap tinh, viéc st
dung cac chi thi phan t& dé hd tro cong tac dinh
danh loai va xac dinh ving phan bd cua loai
trong mot khu vuc dia 1y ngdy cang trd nén phd
bién va cho hiéu qua tot. Dic biét ddi véi nhiing
loai tha quy hiém, kho bat gip trong tu nhién,
cac loai nguy cip, co sé lugng ca thé it, ving
phan b hep, phuong phap nay thé hién nhirng
uu the nhét dinh nhu khong can thu mau tir ¢4
thé séng [10]. Bang ching 1a nim 2014, loai
mang Roosevelt (Muntiacus rooseveltorum) da
duoc tai phat hién tai KBTTN Xuan Lién sau
hon 80 niam dya trén nghién ctu vé di truyén
cua Le et al. (2014) [6]. Day cung la phat hién
chinh thirc dau tién vé sy ¢ mit cua loai mang
Roosevelt tai Viét Nam khi loai nay trudc day
dugc cho rang chi phan bd ¢ Lao.

Tuy vay, hién nay, chua c6 nghién ctu sinh
hoc phén tir nao dugc tién hanh dé danh gia mot
cach chinh xac mirc d6 da dang vé thanh phan

va s6 luong cac loai thii noi chung va céc loai
linh truong nodi riéng tai KBTTN Xuédn Lién.
Trong nghién ctru nay, chiing toi tién hanh phan
tich thong tin di truyén dé dinh danh va xdy
dung co sé di li€u di truyén ctia mot so loai thu
va linh truong & khu bao ton. Cac miu vat st
dung trong nghién ctru bao gébm cac mau long
va xuong thu dugc tir cac di vat con lai cia cac
loai thii & Xuan Lién. D¢ dinh danh loai, ching
toi nhdn dong hai gen chi thi la gen cytochrome
b (cytb) va gen 16S nim trong hé gen ty thé.
Nghién ciru nay cling st dung cong cu BLAST
(Cong cu tim kiém co ban bang cach so sanh
trinh tu gidng nhau - Basic Local Alignment
Search Tool) trén ngan hang dir li¢u gen NCBI
dé dinh danh cac mau vat thu duoc. Két qua thu
dugc tir nghién ctru nay gitp xac nhin mot sd
loai tha va linh trudng c6 tai khu bao ton thién
nhién Xuan Lién, dong thoi bo sung cho danh
luc mdt loai tha trude ddy chua duoc ghi nhan
tai khu bao ton.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vat liéu su dung trong nghién curu cua chiing
t6i bao gdm 24 mau xwong va 12 mau l6ng thu
tai KBTTN Xuén Lién (bang 1). Tat ca cac mau
duoc thu bang phuong phap gian tiép tir cac mau
vat di chét va dugc bao quan kho. Chung toi tién
hanh giéi trinh tu hai gen ty thé gdm rRNA 16S
va cytochrome b tir cac mau ny.

Bdng 1. Thong tin va két qua BLAST cac phan doan gen dugc giai trinh ty ciia cac miu thu tai khu

bao ton thién nhién Xuan Lién

Két qua Chi s6

Tén — Loai .~ BLASTuén Loai tuong Tai liéu tham khao
mau mau Genbank dong

(Accession no.) (Ident)
K1 Xuong 16S  KF830702 M. mulatta 99% Ma et al. (Unpublished)
K2  Xuong 16S  KF830702 M. mulatta 99% Ma et al. (Unpublished)
K3  Xuong Cytb  AF294622 T. phayrei 99% Karanth et al. (Unpublished)
K4  Long 16S  KM360179 M. arctoides 98% Liu et al. (Unpublished)
K5 Loéng Cytb KM360179 M. arctoides 98% Liu et al. (Unpublished)
K6  Long Cytb  KJ567055 M. arctoides 98% Liedigk et al., 2014
K7  Long Cytb KM360179 M. arctoides 98% Liu et al. (Unpublished)
K8  Long 16S  KM360179 M. arctoides 98% Liu et al. (Unpublished)
K9 Long 16S KM360179 M. arctoides 99% Liu et al. (Unpublished)
K10 Long Cytb KM360179 M. arctoides 98% Liu et al. (Unpublished)
K11 Loéng 16S KM360179 M. arctoides 99% Liu et al. (Unpublished)
K12  Xuong Cytb  AF125140 A. trivirgata 99% Veron et al., 2000
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K13  Xuong Cytb  AF125140 A. trivirgata 98% Veron et al., 2000

K14  Xuong Cytb  KF830702 M. mulatta 98% Ma et al. (Unpublished)
K16  Xuong Cytb  AF294622 T. phayrei 99% Karanth et al. (Unpublished)
K17  Xuong 16S  KF990122 M. assamensis 99% Jiang et al., 2014

K18  Xuong Cytb  DQ355482 M. assamensis 98% Ziegler et al., 2007

K19  Xuong 16S  KF990122 M. assamensis 99% Jiang et al., 2014

K20 Xuong Cytb  AF294622 T. phayrei 99% Karanth et al. (Unpublished)
K22  Xuong Cytb  AF294622 T. phayrei 99% Karanth et al. (Unpublished)
K23  Xuong 16S KF990122 M. assamensis 99% Jiang et al., 2014

K24  Xuong 16S KF990122 M. assamensis 99% Jiang et al., 2014

K25 Xuong 16S  KF990122 M. assamensis 99% Jiang et al., 2014

K26  Xuong Cytb  AF294622 T. phayrei 99% Karanth et al. (Unpublished)
K27  Loéng 16S KF830702 M. mulatta 99% Ma et al. (Unpublished)
K28 Long 16S KF830702 M. mulatta 99% Ma et al. (Unpublished)
K29 Long 16S  KM360179 M. arctoides 98% Liu et al. (Unpublished)
K30 Long Cytb  AY969047 M. assamensis 98% Liu et al. (Unpublished)
K31 Xwuong 16S  KF990122 M. assamensis 99% Jiang et al., 2014

K32  Xuong Cytb  AF125140 A. trivirgata 98% Veron et al., 2000

K33  Xuong 16S KF990122 M. assamensis 99% Jiang et al., 2014

K34  Xuong Cytb AF125140 A. trivirgata 98% Veron et al., 2000

K35 Xuong Cytb KJ567056 M. thibetana 98% Liedigk et al., 2014

K36  Xuong Cytb AF125140 A. trivirgata 98% Veron et al., 2000

Bdng 2. Cac cap mdi sit dung trong nghién ctru

Tén Kich . A Tai liéu
Gen | 35i  thuoe Trinh tiy moi tham khéo
, , Irwin et al.
Cytb L14724 450bp 5-CGAAGCTTGATATGAAAAACCATCGTTG-3 (1991)
5-AAACTGCAGCCCCTCAGAATGATATTTGTCC
H15149 oy
16S AR 567bp 5-CGCCTGTTTATCAAAAACAT-3’ Palumbi et al.
BR 5.CCGGTCTGAACTCAGATCACGT-3’ (1991)

Phwong phdp tich chiét ADN tong sé va nhin
dong gen

Cac mau vat dugc tach chiét ADN téng sb
bing bo kit Dneasy Blood & Tissue (Qiagen,
buc) theo quy trinh dugc mo ta trong nghién
citu cua Lé Plrc Minh va nnk. (2013) [10].
ADN tong s6 thu duoc dugce tién hanh xac dinh
n6ng d0, dd tinh sach va kich thudc bﬁng
phuong phap do quang phd trén may BioMate 3
Spectrophotometer, dong thoi dién di kiém tra
trén gel Agarose 1% trong dém TBE 1X. Céc
mau ADN tong sé dap tng du do tinh sach va
kich thudc can thiét s& dugc chung toi sir dung
lam khuon cho phan ung nhan dong gen PCR.

Ban dau, phan ung PCR dugc thyc hién dé
khuéch dai doan gen 16S. Gen nay c6 chua
nhitng viing gen bao thu cao trong hé gen ty thé

va da dugc ching minh 1a mét chi thi phan ti
hi€u qua trong cac nghién ctru phan loai va nhan
dang loai trong cac nghién ctru cua Tillmar et al.
(2013), Yang et al. (2014), Sarri et al (2014)
[13, 15, 20]. Véi cac miu khong cho két qua khi
nhin gen ndy, ching t6i tién hanh nhan dong
phan doan gen cytochrome b (450bp) dé ting
kha ning nhan gen thanh cong déi voi cac miu
bi dut gdy & doan gen dich do chat lugng ADN
thdp. Do co tdc do bién d6i phu hop, hé co s
dir liéu da dang va pho bién, gen cytochrome b
dugc sir dung trong nhiéu nghién ctru vé phan
loai hoc va quan hé phat sinh chung loai & muc
do loai va phan loai cua 16p thtl nhu nghién cuu
cua Meyer (1994), Castresana (2001) [3, 9]. Cac
cip mdi ding trong phan tng PCR dé tién hanh
khuéch dai nhitng phan doan gen mong muén
da dugc st dung thanh cong trong cac nghién
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citu trudc ddy ¢ nhom tha nhu Irwin et al.
(1991), Palumbi et al. (1991) [5, 11]. Trinh tu
cac cap mdi duogc thé hién trong bang 2. Chung
t6i st dung Hotstart Taq cia Qiagen dé tién
hanh nhén gen vi loai Taq nay gitp tang hiéu
qua PCR ¢ cac mau c6 ndng do ADN tong sd
thip. Cac budc tién hanh phan ing PCR duoc
thuc hién theo quy trinh cua Lé Puc Minh va
nnk. (2013) [10].

San phim PCR duoc tién hanh dién di kiém
tra trén gel Agarose 1% trong méi truong dém
TBE 1X. Céc san phim PCR thanh cong duoc
tién hanh tinh sach béng bd kit PCR Purification
(Thermo) va duoc giri giai trinh tu hai chiéu tai
First Base, Malaysia.

Phwong phdp xdc dinh loai sw dung coéng cu
BLAST

Két qua giai trinh ty hai chiéu nhan dugc sé&
duoc d6i chiéu v6i nhau dé thu vé& mot trinh tu
duy nhét bang phan mém Sequencer ver 4.1.
Trinh ty thu dugc sau hiéu chinh & dinh dang
file fasta (.fas) s& dugc ddi chiéu véi cac trinh
tu trén ngdn hang gen (NCBI) bing cong cu
BLAST (Basic Local Alignment Search Tool:
www.ncbi.nlm.nih.gov/BLAST/). Céng cu nay
cho phép chung t6i budc dau dinh danh dén
murc d6 loai cua cac trinh ty thu dugc béng cach
xac dinh céc trinh ty tuwong déng véi trinh ty
nay trong co s& dit liéu trén ngdn hang gen
(GenBank). Cuy thé 1a cong cu BLAST tim kiém
nhitng trinh ty c6 diém sé bt cip cao giira
chudi truy van va cac chudi trong co s& dir liéu
bang cach sir dung phuong phap tim kiém don
gian. Trén co sé phuong phap phong doan, dau
tién cong cu BLAST tim nhiing trinh ty tuong
ddng thong qua phat hién cac doan bét cap ngin
theo ting bo ba nucleotit g0i 1én nhau gira trinh
tu can truy van Va trlnh tu co san trong co s& dir
liéu. Tlep d6, néu mdi bo ba nay dat téi mot
ngudng T téi thiéu duoc tinh todn bang ma trin
diém (scoring matrix), chung s& dugc dua vao
sip xép thang hang (alignment) boi thuat toan
duoc st dung trong cong cu BLAST. Thuét toan
ndy gan gidng voi giai thuat Smith-Warterman.
Tuy nhién, Altschul et al. (1990) [2] da chi ra
thuat toan bat cap trinh tu t6i uu cua Smith-
Warterman c6 tdc do truy ctru rat cham khi tim
kiém trén mot co s& dir liéu gen qua 16n nhu

174

ngan hang gen. Vi vdy, giai thuét trong cong cu
BLAST ding mét hudng tiép can don gian, du
it chinh xac hon Smith-Warterman nhung lai
cho tdc @6 nhanh hon gip 50 lan [12].

BLAST s& cho ra két qua cac trinh ty twong
ddng dugc thé hién ¢ dang bang di kém voi
thong tin cua trinh ty trén ngan hang gen cung
voi cac chi sé twong dong (ident), do dai cia
chudi trinh tu duoc bét cap ¢ dang phan trim
(query cover), diém s bat cap gilta 2 trinh tuy.
Trinh ty nao c6 diém sb twong dong cao hon s€
¢6 mirc do gidng nhau cao hon. Dya vao chi sd
turong ddng cua cac trinh tw, chung toi s& dua ra
két qua giam dinh loai cho cac miu vét nghién
clru.

Dé xéc thyc két qua BLAST, chiing t6i tién
hanh xac dinh khoang cach di truyén trong mot
s6 nhom trinh ty thu dugc bang phin mém
PAUP v4.0, sut dung mo6 hinh Kimura-2-
Parameter.

Cay phat sinh chung loai cling dugc xay
dung dya trén phuong phap Bayesian dé lam rd
moi quan hé di truyén cia mot sd trinh tu
nghién ctu ma két qua BLAST khéng dinh
danh dugc 10 rang. Ching t61 xac dinh mo6 hinh
tién hoa phu hop cho co s dit lidu bang phan
mém Modeltest v3.7 va s dung phan mém
MrBayes v3.4 d¢ tién hanh xay dung cdy. Phan
tich dugc thuc hién véi viée bat dau tir mot cay
ngiu nhién va chay trong 10x10° thé hé. Bén
chudi Markov gém mdt nong va ba lanh dugc
cai dat theo gid tri mac dinh va dugc 1§y mau
sau 1000 thé hé. Hai phan tich doc lap dugc tién
hanh song song. Cudi cung, can xac dinh thoi
gian thé hé cua cac diém ldy miu dua trén diém
s6 Loglikelihood ma tai d6 chudi Markov bit
dau on dinh, cac cay ¢ trudc thoi diém lay mau
nay s& dugc loai bo bang ham burn-in. Sau phan
tich, nhanh nao c6 gia tri xac suit hau nghiém
(Posterior probability - PP) > 95% s€ dugc coi
la c6 dg tin cay cao.

KET QUA VA THAO LUAN

Chung toi da tién hanh tach chiét, nhan dong
va gidi trinh ty thanh cong 34 mau vat, trong d6
¢6 12 mau 16ng va 22 mau xuong (bang 1). Dua
trén phan tich trinh tw ADN cta hai gen nghién
clru, budce dau da xac dinh duoc 23 mau thudc ba
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loai khi thudc gidng Macaca & Xuan Lién, trong
d6 co6 9 mau khi mit d6 (M. arctoides), 9 mau
khi méc (M. assamensis), 5 mau khi vang (M.
mulatta), véi chi sb twong dong kha cao (98-
99%) va chi s6 query cover cao nhat dat dugc la
100%. Trong nghién ciru vé phat sinh chiing loai
cua loai M. fascicularis, cac trinh ty nucleotit clia
gen cytochrome b [1] thu dugc da dugc so sanh
v6i co so dir liéu trén GenBank bang cong cu

BLAST. Két qua thong ké cho thay chi sb twong
ddng thu dugc cao nhat tir nghién ctru nay la
97%, chi s6 query cover trung binh 1a 95%. Cac
trinh ty nay déu dam bao tinh x4c thuc vé& phan
loai va sau d6 da dugc su dung dé thuc hién
nhitng nghién ctru phét sinh chung loai sau hon.
Két qua nay khang dinh ba loai khi thudc giéng
Macaca ghi nhan dugc twong ung voi cac loai
diéu tra trudc day.

FJ906803 M. fascicularis
KJ567054 M. sylvanus

K18
K30
91 L— K35

100

100

DQ355482 M. assamensis
AY151089 M. thibetana

97 — AY685864 M. thibetana
AY969047 M. assamensis

81
94 — EU294187 M. thibetana

0.008

— KJ567056 M. thibetana
AY563620 M. thibetana
AY685852 M. assamensis
AY685854 M. assamensis

———  AY685856 M. assamensis

AY685857 M. assamensis
52 KF233978 M. assamensis

95
88 36 KF233981 M. assamensis
KF990122 M. assamensis

KF233984 M. assamensis
AY685859 M. assamensis
KF233982 M. assamensis

Hinh 2. Cay phat sinh chung loai dya trén dir li¢u doan gen cytochrome b (450bp) phan tich bang
phuong phap Bayesian chay trong 10x10° thé hé, chon mau cach 1000 thé hé. Chi sb nam trén moi
nhanh la xac sudt hau nghiém thu dugc. Phan tich dugc thyc hién dya trén mé hinh tién hoa TrN+I
nhu phan mém ModelTest lya chon. Chi s burnin=14.

Pang cha y 1a mdt trinh tu cytochrome b da
cho két qua BLAST c6 chi sé tuong dong cao
nhat (99%) tuong Ung v6i loai khi méc M.
assamensis (Accession number: DQ355482).
Tuy nhién, dua trén diém sb bat cap va chi )
query cover, trinh tu dich KJ567056 cua loai khi
Tay Tang (M. thibetana) lai dat duoc sb diém
cao nhit, kém theo chi sb twong dong cao (98%).
M. thibetana 13 0ai linh truéng von chi c6 phan
bd tw nhién ¢ Trung Qudc. Vi vay, dé 1am rd hon
két qua nay, chung t6i di xay dung cdy phat sinh
ching loai sit dung phwong phap Bayesian dua
trén dir liéu gen cytochrome b cua hai loai khi
ndy, bao gdm cac trinh tw thu dugc tir nghién ciru
nay va céc trinh tu trén Genbank (hinh 2).

Két qua thu dugc cho thdy, trinh ty K35 ¢
mdi quan hé di truyén gan giii voi hai trinh ty
K18 va K30 (PP = 100%). Céac trinh ty nay va
trinh tu M. assamensis (DQ355482) trén ngin
hang gen hop thanh mdt nhanh riéng véi xac
suat hau nghiém PP = 91%. Cay phat sinh
ching loai ciia ching toi cho thy hai loai khi
thudc gidng Macaca nay khong co sy phan tach
13 rang khi M. thibetana nam gitra cic nhanh M.
assamensis khac. Cac nghién ciru vé phat sinh
chiing loai trén hé gen ty thé cua Li & Zhang
(2005), Chakraborty (2012), Sun et al. (2010)
[4 8, 14] da chung minh két qua tuong ty ve
mdi quan hé gan gili gitta M. thibetana va M.
assamensi. Nhu vay, dua trén cac bang ching
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vé sinh hoc phén tir cia nghién ciru nay va cac
nghién ciru khac trude day M. thibetana c6 thé
khong phai 1a mot loai riéng biét. Tuy nhién, dé
két luan chinh xac hon, can c¢6 nhitng nghién
ctru st dung nhidu miu vat tir cic ving phin bd
khéc nhau va sir dung nhiéu chi thi phan tir gdm
ca gen ty thé va gen nhan. Duya trén cdy phat
sinh chiing loai, chiing t6i két ludn cac mau thu
duoc tai KBTTN Xuan Lién thudc loai khi mc,
M. assamensis.

Két qua phan tich thong tin di truyén cho
thdy c6 5 mau tuong dong véi lodi vooc xam
(Trachypithecus phayrei) v6i chi sb twong ddng
cao la 99%.

biac biét, chiing t6i da thu duogc 5 trinh tu
cytochrome b c6 do twong dong cao (98%) véi
loai cly tai tring, Arctogalidia trivirgata. Day
1a loai trudc day chua dugc ghi nhan trong danh
muc céac loai thi cia khu bao ton thién nhién
Xuan Lién. Tuy nhién, nhiéu nghién ctu cia
Walston & Duckworth (2003), Willcox et al.
(2012), Wilting et al. (2010) [17, 18, 19] cho
théy viéc cd it ghi nhan loai nay & Viét Nam
chii yéu 1a do phuong phap khao sat khong phu
hop, vi du sir dung by anh dit trén mit dat va
khao sat ban ngay s€ khong ghi nhdn duogc loai
tha an dém va chuyén hoat dong trén ciy nhu
cdy tai tring. Cac dic diém do da gy tré ngai
cho qua trinh khao sat, ghi nhan vé loai thu nay.
Khoang cach di truyén giita cac trinh tu
cytochrome b cua Arctogalidia trivirgata ma
ching t6i thu dugc so vdi trinh ty dich trén
GenBank (Accession number: AF125140) nim
trong khoang 1,4%-1,8%. Nghién clru trén gen
cytochrome b ciia Veron et al. (2015) [16] da
cho thiy khoang cach di truyén trung binh cua
loai cay tai tring 1a 3,5%. Qua dit liéu nay co
thé khing dinh rang két qua xac dinh loai cia
ching t6i nim trong khoang tin cdy. Do do,
nghién ctru ndy gitp khang dinh sy ton tai ctia
loai cay tai trang & Xuan Lién.
KET LUAN

Két qua nghién clru ctia chiing t6i cho thiy
KBTTN Xuan Lién 1a noi phan bd cia nhiéu
loai linh trudng nguy ’cép co tén trong Sach do

Viét Nam va cia thé gioi can duoc bao V¢,
trong d6 co6 ba loai khi: M. arctoides,
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M. assamensis, M. mulatta, va loai vooc xam T.
phayrei. Két qua nghién ctru ciing khiang dinh
su ton tai cua loai céy tai tréng & Xuan Lién,
day ciing ghi nhan dau tién vé loai cly tai tring
trong khu bao ton.

Loi cdm on: Ching t6i chan thanh cam on Ban
quan Iy Khu Béo ton Thién nhién Xuan Lién da
tai trg nghién ctru nay. Pac biét xin dugc cam
on cac can bg va nguoi dan dia phuong tai day
da tan tinh giup d& chung tdi trong viéc thu mau
nghién cuu.
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ASSESSING MAMMAL DIVERSITY IN XUAN LIEN NATURE RESERVE
BY MOLECULAR APPROACHES
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'"WNU University of Science, Vietnam National University - Hanoi
Centre for Natural Resouces and Environmental Studies, Vietnam National University, Hanoi
3Xuan Lien Natural Reserve, Thanh Hoa Province

SUMMARY

Xuan Lien Nature Reserve in Thanh Hoa province has a high level of biodiversity, including such
globally threatened mammals as the Clouded Leopard (Neofelis nebulosa), the Roosevelt’s Barking Deer
(Muntiacus rooseveltorum), and the Northern White-cheeked Gibbon (Nomacus lecogenys). There were
several field surveys conducted to determine the number of mammal species in the protected area.
Nevertheless, for some species, convetional field techniques might not be able to survey them effectively due
to their behavioral ecolgy, e.g., nocturnal mammals or arboreal primates. To investigate mammal diversity,
with a focus on nocturnal mammals and arboreal primates in Xuan Lien, we used a molecular approach by
sequencing two mitochondrial genes, cytochrome b and 16S rRNA, from hair and bone samples collected in
the area. Our results confirmed records of threatened primates in Xuan Lien Nature Reserve, including three
species of the genus Macaca, viz. the Stump-tailed Macaque (Macaca arctoides), the Assam Macaque
(Macaca assamensis), and the Rhesus Macaque (Macaca mulatta), and the Phayre's Leaf Monkey
(Trachypithecus phayrei). Based on the study results, we also discovered the small-toothed palm civet
(Arctogalidia trivirgata). This is the first record of the nocturnal mammal in Xuan Lien Nature Reserve.

Keywords: Macaca, Arctogalidia trivirgata, cytochrome b, 16S, conservation genetics, Xuan Lien Nature
Reserve.
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