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Silver-backed chevrotain (Tragulus versicolor) is an endemic animal
species of Vietnam, once thought to be extinct, but recently, it is
rediscovered in the South Central region. This is a mammal with very
limited scientific information to date and needs special priority for
protection. To accurately identify the silver-backed chevrotain, in addition
to using morphological criteria, it is necessary to develop a set of potential
molecular genetic markers to accurately distinguish it from other
chevrotain species. In this study, the method of using DNA barcoding and
species-specific PCR primers were used in combination to identify and
differentiate two species of chevrotain distributed in the territory of
Vietnam. Identification results of 8 research samples, 4 samples belonged
to the species Tragulus versiclor, 2 samples belonged to the species
Tragulus kanchil and 2 samples showed results that they were not
Artiodactyla. Study results show that the combination of DNA barcoding
and species-specific primers is an effective tool to accurately identify
chevrotain species, helping authorities have a scientific basis to handle
cases infringing on wildlife, contributing to the protection of biodiversity.

KET HQP SU DUNG KY THUAT MA VACH DNA VA MOI PAC HIEU LOAI
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Bui Anh Tuan®, Lé Thi Thu Thuy?, V6 Thi Bich Thuy? Hoang Quéc Huy?, Nguyén Kim Thiy?,

Trén Vin Cwong®, Nguyén Truwdng Son®
Vi¢n Khoa hoc hinh sy - B Cong an, 2Vién Nghién cizu Hé gen - Vién Han 1am Khoa hoc va Cong nghé Viét Nam

3Trung tAm bdo tén da dang sinh hoc Viét Xanh, 4Bgi hoc Bach khoa Ha Ngi,
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THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 03/10/2024 Cheo cheo lung bac (Tragulus versicolor) la loai dong vat dac hiiu cua
. . ) Viét Nam, da tung dugc cho la tuyét chung, mai day, duoc phat hién lai
Ngay hoan thi¢n: 06/02/2025 tai dia ban Nam Trung Bo. Day Ia loai tha véi cac thong tin khoa hoc dén
Ngay ding: 07/02/2025 nay con rat han ché, can déc biét wu tién bao vé. B¢ dinh danh chinh xéc
loai Cheo cheo lung bac, ngoai viéc su dung cac chi tiéu hinh thai, can
nghién ctu xay dung bo chi thi phan tir tiém nang dé phan biét chinh xéac
véi cac loai cheo cheo khac. Trong nghién ctru nay, phuong phap ma vach
DNA va phuong phap sir dung moi PCR dic hiéu loai dwoc sir dung két
hop dé dinh danh phan biét hai loai cheo cheo phan bé trén lanh thd Viét
Nam. Két qua dinh danh phan tir trong 8 mau nghién cau, ¢6 4 mau thuge
loai Cheo cheo lung bac (Tragulus versiclor), 2 mau thudc loai Cheo cheo
nam dwong (Tragulus kanchil) va 2 mau cho két qua khéng phai thd Méng
gudc ngon chin. Két qua nghién cau cho thay viéc két hop s dung
phuong phap ma vach DNA va mdi dac hiéu loai 1a cong cu hitu hiéu xac
dinh chinh x&c loi cheo cheo, gitip co quan chirc néng co6 cén ctr khoa hoc
dé xtr ly cac vu viéc xam pham dén dong vét hoang da, gop phan vao cong tac
bao vé da dang sinh hoc.
DOI: https://doi.org/10.34238/tnu-jst.11223
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1. Giéi thiéu

Cheo cheo la loai thi nho nhét thuoc bo thi Méng gudc ngén chin (Artiodactyla), phan bd
chu yeu ¢ rung nhiét doi Dong Nam A [1]. Viét Nam ghi nhan co hai loai cheo cheo, phan bo ¢
cac vang dia dong vat khac nhau, trong d6 Cheo cheo lung bac (Tragulus versicolor) gan day
duogc ghi nhan lai & mot so tinh Nam Trung B6 [2] va Cheo cheo nam duong (Tragulus kanchil)

(3], [4].

(A) ) BX x
(Nguon: Nick Baker © Ecology Asia 2024) [2] (Nguon ©SIE/GWC/Leibniz- IZW NCNP, Ecology Asia 2024) [2]

Hinh 1. Hinh dnh Cheo cheo nam duong (4) va Cheo cheo ling bac thu dieoc tir by anh (B)

Cheo cheo nam duong 14 loai tha Mong gudc chan nho nhét, véi ngoai hinh giéng hoing va
huou. Cheo cheo lung bac 1a loai thi méng gudc dwoc ghi nhan dau tién ¢ Viét Nam ¢ tinh
Khéanh Hoa [5]. Tuy nhién, quan thé cua loai tuong chimg di bi tuyét chang ¢ Viét Nam cho dén
nam 2004 loai dugc ghi nhan lai & Budén Ludi thudc tinh Gia Lai [6] va mét s tinh Nam Trung
B6 nhu Vuon qudc gia NGi Chaa (Ninh Thuan), Khu vire Krong Trai (Pha Yén), ban dao Hon
Heo (Khanh Hoa) [2] vai sé luong quan thé cua loai can dwoc quan tdm bao vé nghiém ngit.
Danh luc d6 IUCN (2014) dé Cheo cheo lung bac & mic "DD" (thiéu théng tin) do khéng co
théng tin vé& pham vi phan bé hién tai hozc tinh trang quan thé cua loai do thiéu cng tac khao sét
phu hop dbi véi lodi ndy & cac khu vuc phan b trude day cua loi [7]. Viéc ghi nhan lai phan b
cua loai ¢ Viét Nam ¢ cac ving di va dang cho thiy Cheo cheo lung bac la mot trong nhimng ddi
loai cAn duoc uu tién bao tdn cao do cho dén nay, lodi méi chi dwoc ghi nhan ¢ Viét Nam. Trong
khi d6 cac hoat dong cua con nguoi dang tac dong truc tiép vao sinh canh cua loai. Céc nghién
ctiru vé sinh hoc, sinh thai, dac diém di truyén, hién trang phan b va sb luong quan thé cuaa loai
Cheo cheo lung bac con han ché gay kho khin trong viéc phan loai ciing nhu cong tic bao ton
loai nay ¢ Viét Nam. Nhom tac gia An Nguyen va cong su [2] da xac nhén loai Cheo leo lung
bac duogc tai phat hién lai trong méi truong hoang dd ¢ Viét Nam sau thoi gian dai nghi ngo kha
nang bi tuyét chung , da va dang m¢ ra dinh huéng cho cong tac nghién cau va bao t6n loai nay,
mét trong nhitng loai thi mong gudc duge danh gia la dac hitu cua Viét Nam, ¢6 thé tuyét chung
trong tuong lai gan Trong cac vu viéc co dau hiéu xam pham da dang sinh hoc, cu thé I cac vu
viéc lién quan dén san ban, bay bat va bubn ban dong vat hoang da, trong do c6 nhiéu vu viéc
lién quan dén cac loai cheo cheo, nhét Ia hién tuong nay da dién ra phé bién ¢ khu vuc Tay
Nguyén va Nam Trung bo, 1a khu vuc phan b cua hai loai cheo cheo ghi nhan ¢ Viét Nam. Céac
mau vt cheo cheo dugc co quan chirc nang thu gilr phuc vu giam dinh thuong ¢ dang khdng con
nguyén ven nhu khong 16ng, khdng noi tang, khong dau, hoac chi con 1a cac bo phan nhu mau
md, mau, nén cong tac giam dinh hinh thai gap rat nhiéu kho khin va can sir dung phuong phép
sinh hoc phan tir dé hd trg cho cong tac giam dinh xéac dinh loai d6i véi cac mau vat dwoc thu gii.

M4 vach DNA duya trén viéc giai trinh ty va phan tich cac vang tiéu chuan nhu cytochrome c
oxidase subunit I (COI), cytochrome b (Cytb), RNA ribosomal 16S (16S rRNA) [8]. Mot ky thuat
sinh hoc phén tir khéac 1a sir dung méi dic hiéu loai ciing dugc &p dung kha phd bién trong giam
dinh dinh danh [9] vi ¢6 thé bo qua budc giai trinh tu va hon hét Ia ¢6 thé tién hanh don gian, nhanh
chéng va tiét kiém chi phi. Muc dich cua nghién ciru ndy 1a xay dung bo chi thi phan tir (ma vach
DNA va méi dic hiéu loai) phuc vu giam dinh dinh danh mau vat, diu vét nghi la tir cac lodi cheo
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cheo ghi nhan ¢ Viét Nam, phan biét vai cac loai dong vat khac. Hai phuong phap dugc su dung
song song dé so sanh ty Ié thanh cong, mirc d6 thuan tién va chi phi dé tim ra ky thuat hiéu qua tng
dung trong giam dinh thudng quy ddi vai loai dong vat nay. Két qua nghién ctru cung cap dir liéu
vé sinh hoc phan tir quan trong, dong gop vao ngudn dit liéu dang con rat han ché vé hai loai cheo
cheo nay tai Viét Nam.

2. Phwong phap nghién ctru

Tam mau mé tuoi dugc thu thap tir vu viéc do co quan diéu tra thu giir, thuc hién trung cau
giam dinh ¢ dia ban 2 tinh mién Trung Viét Nam (Khanh Hoa va Binh Thuan). Cac mau mé duoc
chon lya 1a loai mé co, dwoc loai bo viing da, cit nho bang dao mé vo trang. Cac mau md duoc
dan nhan riéng bi¢t theo tung ca thé va bao quan lanh ¢ -80°C.

Cac moi oligo phd dung (3 cap mdi) va mdi dic hiéu loai (2 cap mdi) duoc tac gia thiét ké va

dat tong hop tr hang Synbio Technologies (Hoa Ky). Cac bng moi duoc tong hop ¢ dang dong
kho, bd sung ddH20 dé c6 dugc nong ¢ 100 uM/6ng.

Khoang 30 mg mau mé dugc sir dung dé tach chiét va tinh sach DNA tong sé bang phuong
phap sir dung hip phu cot loc mang silica theo huéng dan cua Bo kit GeneJET Genomic DNA
Purification Kit (Thermo Scientific). Thé tich dung dich rira giai 1a 100 pL.

DNA tong s sau tach chiét duoc khuéch dai sir dung cac mo| pho dung v6i vung gen dich
COIl, Cytb va 16S rRNA. Bé téi uu hoa kha ning bat cap, mot sé moi COIl dugc thiét ké dang
cocktails bao gom trinh tw mdi suy bién COI va trinh ty M13 dé gia tang hiéu qua giai trinh ty
[10]. Théng tin vé trinh tu cac mdi phd dung duoc trinh bay tai Bang 1.

Bang 1. Thang tin vé cac moi duwoc sir dung

TT Tén moi Trinh tw Gen  TL tham khao
Mai dic hiéu loai
1. T.Kanchil-ATP6 -F GGCCTCCCCATCGTAATTCT ATP6 Nahién cu na
2 T.Kanchil-ATP6 -R GAGGGCTGTGGTGGTGCTAA ATP6 g v y
3 T.kan-Cytb -F TCACCAATCTCCTATCAGCTATTC Cytb Nahién cu na
4 T.kan-Cytb -R GTATGGAGAAGAGGCATGAGT Cyth ghien cuu nay
5 T.ver-Cytb -F TGAAACAGGGTCTAACAATCCA Cytb Nahién cu na
6. T.ver-Cytb -R GCGAGTTGTCCGATAATGATG Cytb g y
Mdi phé dung
7 mcbh398 TACCATGAGGACAAATATCATTCTG Cytb [1]
8 mch869 CCTCCTAGTTTGTTAGGGATTGATCG Cytb
9. 16S a2 CGCCTGTTTACCAAAAACAT 16S [2]
10. 16S b CCGGTCTGAACTCAGATCACGT 16S
11.  LCO1490 GGTCAACAAATCATAAAGATATTGG col [3]
12. HCO02198 TAAACTTCAGGGTGACCAAAAAATCA  COI
Mdi dang cocktails
TGTAAAACGACGGCCAGTTCTCAACCA
18 VFld ACCACAARGAYATYGG col [4]
CAGGAAACAGCTATGACTAGACTTCTG
14. VR1d_tl GGTGGCCRAARAAYCA col
15. M13F (-21) TGTAAAACGACGGCCAGT [5]
16. M13R (-27) CAGGAAACAGCTATGAC

Phan ung PCR dugc thuc hi¢n vei téng thé tich 1a 50 uL. Chu trinh nhiét dwoc thiét lap nhu
sau: tién bién tinh trong 5 phit & 95°C, tiép theo 1a 35 chu ky: bién tinh & 94°C trong 1 phat, gan
mdi 16S & 54°C, COIl va Cyth & 56°C trong 30 gidy, kéo dai & 72°C trong 1 phut, cudi cing kéo
dai 72°C trong 5 phat. Thanh phan phan tng PCR duoc chuan bj nhu trong Bang 2.
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Bang 2. Thanh phan phan iing PCR

Thanh phin Thé tich hat (uL)
DEPC Water 21
2X Master Mix 25
Primer mix (10 uM each) 2
DNA khuén 2
Tong thé tich 50

Qua trinh dién di kiém tra san pham duoc tién hanh trén gel agarose 1,0% véi thuoc nhuém
RedSafe™, str dung 7 uL san pham PCR. Két qua dién di duoc quan sét trén hé thong doc gel,
san pham PCR duoc giri giai trinh ty Sanger.

Trinh tu cua mau nghién cau s& duoc phan mém phién ma thanh trinh tu protein, sau do tién
hanh dong hang da trinh ty v&i cac trinh ty tham khao cua loai nghi ngo thu duoc tir NCBI, cac
doan trinh ty thira s& dugc cat bo.

Trinh tu cac gen COI, Cytb va 16S rRNA thu dugc duoc sir dung riéng biét 1am dix liéu dé xay
dung cay phat sinh chung loai dya trén phuong phap Neighbor-Joining bang phan mém MEGA
(v.11.0.13) [15]. Géc cua cay phat sinh chung loai dugc xac dinh bang phuong phép su dung
nhom dbi chiing (out-group). Trong phuong phap nay, trinh ty tuong dong dbi ching cua loai Dé
nha (Capra hircus), 1a loai cing thudc bo Mdéng gudc chin Artiodactyla, nhung khéac ho, Bovidae
da duoc sir dung. Cay phét sinh chung loai s& dwoc kiém tra thir ty phan nhénh va tinh chinh xac
bang phan tich gia tri bootstrap sau 1000 1an l3p lai sir dung cong cu MEGA.

Dua trén cac trinh tu dich dwoc lya chon la Cytb va ATP6, phan mém Primer 3plus duoc st
dung dé thiét ké cac moi dic hiéu loai. Tinh dic hiéu ciia modi duoc kiém tra in-silico bang phan
mém PrimerBlast cua NCBI.

3. Két qua va ban luin
3.1. Pdnh gia hi¢u qua dinh danh loai ciia cac ma vach COI, Cytb va 16S rRNA

DNA khuén tach chiét duoc tir 8 mau nghién ctru duoc tién hanh khuéch dai bing phan ung
PCR lan luot voi cac cap mdi caa 3 doan ma vach COIl, Cytb va 16S rRNA. Két qua kiém tra
dién di trén gel san pham khuéch dai céc trinh tu COIl, Cytb, 16S rRNA duoc minh ching tai
Hinh 2.

Véi cac cap moi 16S rRNA va Cytb déu khuéch dai thanh cong, cho cac san pham PCR dic
hiéu véi cac bang vach sang rd. Véi cac cap moi COI da khuéeh dai thanh cong ngoai trir 3 mau
MO1, M02 va M07. Cap moi phé dung COI da dugc thiét ké lai dudi dang cocktail sir dung mdi
suy bién va mdi M13 dé tién hanh PCR lai gitp cho ra san phdm PCR dic hiéu va giai trinh tu
Sanger. C4c trinh tu COI, Cytb, 16S rRNA thu duoc sau khi loai bo ving trinh tu moi lan luot co
kich thuédce 1a 650, 650 va 500 bp. x

A MO1 MO02 MO3 MO04 MO5 MO06 MO7 MO8 B M01 M02 MO03 MO04 MO5 MO6 MO7 MO8

10000

6000
3000

1000 B
750
500 . —500bp
250

Cc1 M01 MO02 MO3 MO04 MOS MO6 MO7 MO8 c2 M01 MO02 MO7

10000
6000 -

3000 B
19?8 = @ 650bp

500
250

Hinh 2. Két qua dién di sin pham PCR trén gel agarose khuéch dgi si: dung moi phé dung trinh tir 165
rRNA (hinh A), Cytb (hinh B) va COI (hinh C1). C&c mdu M0, M02 va MO7 khong thu duoc sn pham
PCR vdi moi phé dung, duoc tien hanh PCR lgi véi mai suy bién (hinh C2).

@ 650bp
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Str dung c6ng cu BLAST dé danh gia hiéu qua dinh danh ctiia cac ma vach thé hién & chi sé
tuong dong cao nhat. Két qua cho thiy, trong sé cac mdi universal ding dé nhan dién 2 loai cheo
cheo, mdi Cytb cho kha nang nhan dién loai & muc do tin cay cao nhat (gan dat 100%), sau do
dén mdi 16S va thap nhat 1a moi COI. Nguyén nhan 1a do hau hét dit liéu vé trinh tu caa cac loai
nghién ctu con rat han ché, nhu truong hop trinh ty caa gen COI cua loai cheo cheo van chua
dugc ghi nhan trén ngan hang gen NCBI. Két qua dinh danh bang céach so sanh chi s6 twong dong
trinh tu cho thay trong 08 mau nghién ctu, chi ¢6 02 mau (M03 va M04) duoc xac dinh 1a thude
loai Cheo cheo nam duong (Tragulus kanchil), 04 mau (M01, M02, M05 va M06) dugc xac dinh
thuoc loai Cheo cheo lung bac (Tragulus versicolor) va 02 mau con lai (M07 va M08) khéng
thuoc ho Cheo cheo (Tragulidae).

3.2. Ddnh gid higu qua nhgn dang loai thdng qua phan tich két qud cay phat sinh chiing logi

Phén doan trinh tu ma vach Cytb dwoc xem 12 loai ma vach hiéu qua nhat dé dinh danh hai
loai cheo cheo dugc nhan dién trong cac mau nghién ciru. Do d6, phan doan nay duoc chon lya
dé xay dyng cay phat sinh chung loai gitra cac loai gan giii v6i hai loai dugc phat hién.

Két qua xay dung cdy phét sinh chang loai theo phuong phap Maximum Likelihood kiém tra
trat ty phan nhanh va dam bao d6 tin cay théng qua cac gia tri bootstrap sau 1000 lan Iap lai, cac
mau tir cac lodi gan giii duoc gom cum vao trong mot nhanh. Hiéu qua dinh danh cia ma vach
Cytb ciing dwoc danh gia thong qua chi s6 khoang céch di truyén duoc tinh toan bang phan mém
MEGA. Trong d6, khoang cach trong cung loai giira mau M01, M03 thu dugc la 0,0002. Khoang
cach tdi da gitra cac loai 12 0,273, khoang céch t6i thiéu giita cac loai 1a 0,0125. Két qua nay cho
thiy, ma vach Cytb va c6 kha niang phan biét tét giita cac mau tir cac loai cheo cheo khac nhau.

= 70 T. kanchil
4’—: hites
70 M 03

T. javanicus
T. napu

100 L mo2

91 M 04
4‘—61_1: T. versicolor
M 06

C. hircus

Hinh 3. Cay phat sinh chung loai ter tap hop trinh tu phdn doan Cytb cua cac mau nghién cizu (khuéch dai
bang cap maoi pho dung) véi mét so loai lién quan

Két qua trat tw phan nhanh trén cay phat sinh chung loai & Hinh 3 cho thay c6 su tuong dong
khi so sanh vai cac két qua phan tich chi sé twong dong trinh tu thu thap duoc tir cac loai khac
nhau. Mau MO1 va M03 cing phan nhanh vai loai T. kanchil voi khoang céch tién héa bang 0.
Trong khi cac mau M02, M04, M05 va M06 cling phan nhanh véi T. versicolor, véi ciing khoang
cach tién hoa bang 0. Trat tu phat sinh trong cay tién hoa cho thay c6 su hinh thanh mot dong dai
tién hoa cua cac loai dugc chon lya phan tich trong chi Tragulus. Két qua nay phu hop véi nhan
dinh rang Tragulus versicolor khac biét vé mat phat sinh lodi véi tat ca cac loai khac trong cling
chi cua nhdm tac gia nghién cau mai day.

3.3. Ddnh gid higu qua dinh danh cia cac maéi dac hiéu loai

San phiam PCR st dung céc cap moi dac hiéu loai khuéch dai viing gen ATP6 va Cytb duoc
giai trinh tu, kich thudc san pham PCR cua 2 ving gen lan luot 1a 525 bp va 490 bp. Tuy nhién,
khi so sénh chi s6 twong dong cua cac phan doan dugc khuéch dai bang 2 cap mdi dic hiéu loai,
két qua cho thay toan bo 6 mau dwoc dinh danh bang cip moi ddc higu Cytb thi 5 mau cho chi sb
tuong dong la 100%, duy nhat 1 mau cho chi sé tuong dong 1a 99,75%. Két qua nay cao hon
nhiéu so vai cap moi khuéch dai viing gen ATP6 (trung binh 94,31%).
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Két qua kiém tra san pham khuéch dai PCR sir dung méi dac hiéu loai ¢ su twong ddng véi
két qua dinh danh str dung mdi phd dung da trinh bay ¢ phan trén véi sy xuat hién coa 2 loai
Cheo cheo nam dwong (cac mau M03 va M04) va Cheo cheo lung bac (M01, M02, MO05 va M06)
véi cac bang vach cé kich thude dac hiéu cho ting loai trong cac mau nghién cau. Hai mau M07
va M08 khong thudc ho Cheo cheo nén khong xuat hién band DNA.

M01 ™MO02 ™03 M™M04 MO5 MO6 MO7 MO8

10000
6000
3000

1000

750 . . 2 |
500 - L —
250

Hinh 4. Két qua dién di trén gel agarose san pham PCR si dung moi ddc hiéu loai véi cac mau nghién cizu

Tir két qua dién di gel agarose voi bang vach sang rd (Hinh 4) va két qua giai trinh tu cho sy
tuong déng cao véi loai nghi ngo, c6 thé thay hai moi dic hiéu loai cho két qua dinh danh hiéu
qua, co do tin cay cao. Mdi dac hiéu loai cho phép dinh danh, phan biét duoc rd 2 loai Cheo cheo
la Cheo cheo lung bac va Cheo cheo nam duong, véi cac loai dong vat khac.

Toan bo céc trinh tw sau khuéch dai bang cac cip mdi phd dung va moi dic hiéu loai duogc st
dung trong nghién ctru dé dinh danh loai da duoc tac gia dang ky trén ngan hang GenBank
(NCBI) dé lam co so cho cong tac dinh danh loai vé sau, cac trinh ty cting cac ma s truy cap
duoc trinh bay ¢ Bang 3.

Bang 3. Md s6 truy cdp GenBank ciia trinh ti thu dege tir cdc mau nghién ciiu
Téng  Ddche

S a <X . Ma so tru
Ky D'eu Tén trinh tw diém phi cap g
Mau : (total  (query GenBank

score)  cover)
Tragulus versicolor, 16S ribosomal RNA gene, partial sequence PQ305497
Tragulus versicolor, COI gene, partial sequence PQ305533
Mo01 Tragulus versicolor, CYTB gene, partial sequence 756 100% PQ325473
Tragulus versicolor, ATP6 gene, partial sequence* PQ309689
Tragulus versicolor, CYTB gene, partial sequence* PQ325506
Tragulus versicolor, 16S ribosomal RNA gene, partial sequence PQ305499
Tragulus versicolor, COI gene, partial sequence PQ305535
MO02 Tragulus versicolor, CYTB gene, partial sequence 754 100% PQ325476
Tragulus versicolor, ATP6 gene, partial sequence* PQ309691
Tragulus versicolor, CYTB gene, partial sequence* PQ325507
Tragulus kanchil, 16S ribosomal RNA gene, partial sequence PQ305496
Tragulus kanchil, COI gene, partial sequence PQ305532
MO03 Tragulus kanchil, CYTB gene, partial sequence 765 100% PQ325471
Tragulus kanchil, ATP6 gene, partial sequence* PQ309688
Tragulus kanchil, CYTB gene, partial sequence* PQ325472
Tragulus kanchil, 16S ribosomal RNA gene, partial sequence PQ305498
Tragulus kanchil, COI gene, partial sequence PQ305534
Mo04 Tragulus kanchil, CYTB gene, partial sequence 760 100% PQ325474
Tragulus kanchil, ATP6 gene, partial sequence* PQ309690
Tragulus kanchil, CYTB gene, partial sequence* PQ325475
Tragulus versicolor, 16S ribosomal RNA gene, partial sequence PQ305500
Tragulus versicolor, COI gene, partial sequence PQ305536
MO5 Tragulus versicolor, CYTB gene, partial sequence 767 100% PQ325477
Tragulus versicolor, ATP6 gene, partial sequence* PQ309692
Tragulus versicolor, CYTB gene, partial sequence* PQ325508
Tragulus versicolor, 16S ribosomal RNA gene, partial sequence PQ305501
MO06 Tragulus versicolor, COI gene, partial sequence PQ305537
Tragulus versicolor, CYTB gene, partial sequence 761 100% PQ325478
Tragulus versicolor, ATP6 gene, partial sequence* PQ309693
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Tong Do che

L . M4 so truy
Klilllgfu Tén trinh tw gi;rz?l (qpuhel;y cap
GenBank
score)  cover)
Tragulus versicolor, CYTB gene, partial sequence* PQ325509
C.hircus Capra hircus, CYTB gene, complete sequence QGG43642
T.kanchil Tragulus kanchil, CYTB gene, complete sequence PP783605
T.versicolor ~ Tragulus versicolor, CYTB gene, partial sequence PP783611
T.javanicus  Tragulus javanicus, CYTB gene, complete sequence AB122099

Ghi cha: (*) 1a céc trinh ti duoc khuéch dai bang cap moi dac hiéu loai

Hién nay, Cheo cheo lung bac da dugc danh gia mic d6 de doa ¢ Viét Nam (Danh luc d6 Viét
Nam, 2023) (Bac CR, Cuc ky nguy c4p). Tuy nhién, loai van Thiéu dix liéu (DD) trong Danh lyc
do (cac loai sinh vat bj de doa tuyét chung) caa T6 chiic Bao ton thién nhién quéc té [IUCN ma
can duoc dua vao mirc do de doa cu thé. Do do, cap nhat hién trang phan bd ciing nhu quan thé
cua lodi ¢ Viét Nam c6 dé xuit mirc do danh gia quan thé cua loai theo tiéu chi phan hang cua
IUCN Ila rat can thiét dé c6 ké hoach hanh dong bao ton loai cho pht hop véi diéu kién thuc té
cua tung dia phuong.

Céc loai cheo cheo hoang da & Viét Nam hién dang bi suy giam nghiém trong duéi nhiéu hinh
thire tic dong (san ban, bay bat, budn ban, mat sinh canh). Cac phét hién gan day vé ving phan
bé cua loai, két qua vé dan liéu sinh hoc phan tir, cling nhu cac vu viéc budn ban bay bét cac loai
cheo cheo n6i chung Cheo cheo lung bac cling véi két qua nghién ciru nay da chitng minh viéc
két hop ky thuat ma vach DNA va sir dung moi dac hiéu loai dé dinh danh chinh xéc loai s& dong
g6p nhanh va chinh xac vao cong tac giam dinh, hd trg xac lap chang ctr trong xir ly cac vu viéc
xam pham bao vé dong vat hoang da hién nay ¢ Viét Nam.

Viéc sir dung méi dic hiéu loai hay ma vach DNA déu c¢6 wu va nhuge diém. Thong qua giai
trinh ty DNA, phuong phap nhan dang bang ma vach DNA c6 thé thu duoc trinh ty DNA cua
mat vi tri dac hiéu trong mot mau va xac dinh chinh xac loai cia mot ngudn mau chua biét. Tuy
nhién, phuong phap nay can nhiéu thoi gian va tén kém thém chi phi giai trinh ty. Trong khi do,
chi théng qua két qua dién di trén gel, mdi dic hiéu loai duoc xac dinh nhanh chong khi c6 mit
mau cua loai nghi ngo. Phuong phap nay gidp tiét kiém chi phi va thoi gian, c6 thé dé dang thuc
hién & cac phong thi nghiém sinh hoc phan tir thong thuong.

Moi dic trung cho loai c6 thé tién hanh nhanh chéng va hiéu qua vé mat chi phi vuot troi nhung
lai thiéu d6 chinh x&c nhu cia phuong phap nhan dang ma vach DNA. Mac du mai danh riéng cho
ting loai c6 thé dap tmg hau hét cac yéu cau nhan dang, tuy nhién khong thé loai bo hoan toan cac
trudng hop duong tinh gia va két qua am tinh gia. Vi vdy, mdi dac hiéu loai dugc khuyén nghi sir
dung 1am phuong phép chinh tng dung trong thuc té, ma vach DNA Ia phuong phap b6 sung cho
truong hop két qua bang phuong phap moi dac hiéu khong 6, mau kho, phuc tap.

Viéc thiét ké moi dac hiéu loai can tuan thu nghiém ngat nguyén tac bo sung gitra moi va trinh
tu DNA khudn, nguyén tic b sung gitta moi dac hiéu va trinh ty DNA cua loai d6 phai nghiém
ngat hon so véi cac loai khac. Ngoai ra, cac diéu kién cua phan @mg PCR ciing anh huéng toi su
khuéch dai ddc hiéu. Do do6, can phai téi vu hoéa phan tng PCR trude khi danh gia hiéu qua
khuéch dai dic hiéu cua cac moi. Moi dic hiéu loai ciing can dugc kiém tra dong thoi voi loai
ddc hiéu va loai khac dé loai trir cac diéu kién khéc bao gdom thiét bi hoac diéu kién téi uu cua
phan &g PCR c6 thé anh hudng cho két qua khuéch dai mot band duy nht.

4. Két luan

Nghién ctru nay da dua ra phuong phap dinh danh phan tir tin cay va nhanh chéong déi véi hai
loai Cheo cheo lung bac va Cheo cheo nam dwong tai Viét Nam dya trén céc trinh tu phd dung,
trong do trinh tu gen Cytb cho hi¢u qua dinh danh loai cao nhét. Bén canh d6, méi dic hiéu cho
hai loai cheo cheo nay ciing duoc thiét ké dé gitp nhan dang phan biét nhanh hai loai cheo cheo.
Nghién ciru ciing cung cap cac ctr liéu phan tir phuc vu cho viéc giam dinh, bao ton da dang cac
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loai cheo cheo. Vi loai Cheo cheo lung bac, can thiét phai b6 sung vao cac van ban phap luat,
cdng udc quoc té dé bao vé la loai tha dac hiru, quy, hiém cua Viét Nam.
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