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©ANH GIA DA DANG DI TRUYEN NHOM MANG 
(Muntiacinae: Muntiacus) Cf VIET NAM 

B A N G PHlTOfNG PHAP SINH HQC PHAN TU" 

NGUYEN VAN THANH, LE DlTC MINH, DINH DOAN LONG 
Trurnig Dai hgc Khoa hQC tit nhien, ' 

Dai hoc QuSc gia Ha N$i 
NGUYEN MANH HA 

Trung ldm Nghien cim Tdi nguyen vd Moi tnrcmg. 
Dgi hgc Quoc gia Ha Ngi 

D 6 Ti/dc 
Vien Diiu tra vd Quy hogch Rung I 

Mang thugc giong Munliacus bao gom 13 loai co vung phan bo rgng tir An Do den 
Indonesia (Timniins va Duckworth, 2008). Cac loai mang co nhieu dac diem sinh hgc dang 
chii ) nhir sir lihac biet ve kich thirac giiJa cac loai. Loai co kich thirac lan nhat la loai mang 
lan, M. vuquangensis, co trgng Iirgng khoang 30-50kg trong khi mot trong nhirng loai co 
kich thirdc nho nhat la Mang putao, M. putaoensis, chi n^ng khoang 12kg (Do va cs., 1994; 
Rabinowitz va cs.. 1999). Giiia cac Ioai mang con co sir khac biet rat Ion ve so Iugng cac 
nhiem sac the, chang han nhu Mang reeves {M. reevesi) co 46 nhiem sac the trong khi do 
Mang thirang {M. vaginalis) chi co 6 nhiem sac the (Wurster va Benirschke, 1967, 1970; 
Wurster va Atken, 1972). 

Trong nhom nay, ngo^i trir loai mang thirong {M. vaginalis) co viing phan bo rgng keo dai 
tir phia Nam den Dong Nam Chan A thi hau het cac nhom mang con lai chi tap trung a mgt so 
viing nhu Trung Quoc, Thai Lan, Myanmar, Campuehia, Viet Nam, Lao (Amato vd cs., 1999a; 
Rabinowitz vacs., 1999). O Viet Nam, cho den nay da dirge xac dmh la nai sinh song ciia 4 loai 
mang (Do vd cs.. 1994; Amato vd cs.. 1999b; Timmins va Duckworth, 2008). Tuy vay, hien nay 
van chua co bat ky nghien ciru trong nuoc nao dugc tien hanh de danh gia cu the da dang a mirc 
do phan tir cua nhom nay a nude ta. Trong nghien ciiru nay, chiing toi su dung phuong phap thu 
mlu khong true ti^p, k8t hgp xay dung cay phat sinh chung loai dua tren chl Ihj phan tu DNA 
de nghien ciru cau true quan the cua nhom Mang a Viet Nam. Phuong phap nay, cho phep danh 
gia chi tiet ve muc do da dang cua eac loai mang d nuac ta trong dieu kien thu mau tr\rc tiep 
ngoai thuc dia rat kho khan vi nhieu Ioai trong nhom nay da trd nen rat hiem do tac dgng cua 
viec san bat va thu hep sinh canh song. 

I. PHU'ONG PHAP NGHIEN ClTU 

Cac mSu su dung trong nghien ciru la xuong va da kho cua cac loai mang, dugc thu bai cac 
chuyen gia cua Trung tam Nghien ciru Tai nguyen va Moi truong, Vien Dieu tra va Quy hoach 
Rirng d cac viing phan bd cua chung, tir Dong Nai tdi Ha Giang. Ngoai ra, mgt mlu Mang putao 
(M putaoensis) duo'c thu tiii Myanmar. Danh sach va dja diem thu mau dugc Ii?t ke d bang 1. 
Dong thcri chung toi cung su dung thdng tin ve trinh tu gen ctJa cac Ioai mang trong cac nghien 
cuu trudc day ISy tir ngan hang gen va sir dyng cac trinh tir nay nhu cac trinh tu chuan va ddng 
thdi la CO sd so sanh, ddi chieu vdi cac mlu thu dugc d Viet Nam, nham danh gia su khac biet 
cung nhu mdi quan he ve mat di truySn ciia cac mau nay. 
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Chung toi sii dung gen ty the cytochrome b vdi chi8u dai tongsd 1140bp lagen chi thj phan 
• (* rtrc su dyng thanh cdng trong cac nghien cuu ve phan tich di truyen d nhom thu, cung nhu 

^ 'mMangdcac nghifin cuu trudc day (James va cs., 2008; Giao vd cs.. 1998). Cac cap mdi 
S^oc sft dung theo nghiSn ClTU ciia Iwinvacj. (1991) va dugc neu d bang 2. Tir casddu lieu di 
tn via thu dugc, chung toi ti^n hanh xay dung cay phat sinh chiing lo^i nhSm danh gia mdi quan 
h£ di truyen va mirc do da d^ng ciia nhdm mang d Viet Nam. 

Bang I 

Sja dilm thu mau cua cac mau maug su dung trong nghien cuu 

TT 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Dja diSm thu 

Mudng Nhe-Di§n Bien 

Na Hang-Tuyen Quang 

Na Hang-TuySn Quang 

XuSn Lien- Thanh Hoa 

Xuan Lien- Thanh Hoa 

Xuan Lien- Thanh Hoa 

PO Hogt-Que Phong 

Pii Hoat-Que Phong 

Pii Hogt-Qu^ Phong 

PCi Hogt-Que Phong 

Pii Hogt-Que Phong 

Pu Hoat-Que Phong 

P£i Hogt-Qu4 Phong 

Pii Hoat-Que Phong 

Pii Hogt-Que Phong 

Pii Hogt-Que Phong 

PCi Hogl-Que Phong 

Sop Cop-Son La 

Sop Cop-San La 

Sop Cop-Son La 

S6p Cop-Son La 

Sao La-Quang Nam 

Sao 1^-Quang Nam 

Sao La-Quang Nam 

Sao La-Quang Nam 

Sao La-Quang Nam 

Sao La-Quang Nam 

Sao La-Quang Nam 

Sao La-Quang Nam 

Sao La-Quang Nam 

Sao La-Quang Nam 

Sao La-Quang Nam 

Ten loai 

M. vaginalis 

M. vaginalis 

M. vaginalis 

M. vaginalis 

M. vaginalis 

M. roosevettorum 

M. vaginalis 

M. vaginalis 

M. vaginalis 

M. vaginalis 

M. vaginalis 

M vaginalis 

M. vaginalis 

M. vaginalis 

Ivl rooseveltorum 

M. rooseveltorum 

M rooseveltorum 

M vaginalis 

M. vaginalis 

M. vaginalis 

ivl. vaginalis 

M. vaginalis 

M. vaginalis 

M. vaginalis 

M. vaginalis 

M vaginalis 

M. vaginalis 

M. Iruongsonensis 

M Iruongsonensis 

M tnjongsonensis 

M vuquangensis 

M. vuquangensis 

Kj hi#u 

Mu2.5 

Mu5.11 

Mu5.7 

Mu2.1 

Mu2.3 

Mu2.18 

Mu2.9 

Mu6.5 

Mu2.2 

Mu212 

Mu2.13 

Mu2.19 

Mu 2.21 

Mu2.16 

Mu6 3 

Mu6.4 

Mu 2.20 

Mu3.5 

Mu3.8 

Mu3.6 

Mu3.7 

Mu1.6 

Mu1.7 

Mu2.11 

Mu1.3 

Mu2-8 

Mu2 14 

Mu1.2 

Mu2.4 

Mu2.7 

Mu l . l 

Mu6.21 
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TT 

33 

34 

35 

36 

37 

38 

39 

40 

Dja diem thu 

Sao La-Quang Nam 

Kon Ka Kinh-Gia Lai 

Kon Ka Kinh-Gia Lai 

Kon Ka Kinh-Gia Lai 

Ngoc Linh-Kontum 

Nggc Linh-Kontum 

Ngoc Linh-Kontum 

Myanmar 

Ten loai 

M. vuquangensis 

M. vuquangensis 

M. vaginalis 

M. vuquangensis 

M vaginalis 

M vaginalis 

M. vaginalis 

M. putaoensis 

Ky hi#u 

Mul.S 

Mu6.g 

Mu6.11 

Mu6.13 

Mu6.19 

Mu6.17 

Mu2,10 

Mu4 1 

Bang 2 

Danh sach moi sir dung trong nghien cuu 

Ten 

L14724 

L15162 

L14979 

H15915R 

Vj l r i 

14724 

15162 

14979 

16915 

Trinh t\/ 

5'-CGAAGCTTGATATGAAAAACCATCGTTG-3' 

5'-GCAAGCTTCTACCATGAGGACAAATATC-3' 

5'-GACGTCAACTACGGCTGAAT-3-

5'-GGAATTGATCTCTCCGGTTTACAAGAC-3' 

Tac gia 

Irwin ef a/., 1991 [ 

\minetal., 1991 

Irwin efa/„ 1991 

Irwin efaA, 1991 

Cac mau mang dugc tach chiet DNA tdng so sir dung bd kit Dneasy blood and tissue, vdl 
cac quy trinh da mo ta trong nghien eiiu cua Le va cs. (2013). Nhan ban trinh tu gen dich bang 
ky thuat PCR vdi hdn hgp Hotstar Taq mastermix (Qiagen, Due). Chu ky nhi?t PCR: 95°C 
trong 15 phut de hoat hda Taq; 40 chu ky gdm: 95°C trong 30 giay, 45"'C trong 45 giay, 72°C 
trong 60 giay va budc keo dai cudi ciing trong 6 phut. Chiing tdi sir dyng HotStar Taq la loai 
Taq hieu qua trong vi?c nhan gen vdi ndng do DNA khudn thap va cd tinh dac hieu cao. Ddi vdi 
cac mau cd nong dp DNA qua thSp, chimg tdi tien hanh them phan irng PCR lan thu hai sir dung 
DNA khudn la san pham PCR Ian thir nhat. Lan PCR thir hai, chiing tdi sir dung Taq' 
polymerase (Fermentas). Vdi logi Taq polymerase chung tdi thuc hien phan irng vdi cac dieu 
kien tuong tu nhu vdi HotStar Taq, ngogi trir thai gian hoat hda eho Taq Polymerase la 95°C 
trong 5 phiit. San pham PCR dugc tien hanh dien di kilm tra tren gel agarose !%. Cac san pham 
PCR thanh edng dugc tien hanh tinh sach sir dung bd kit PCR purification (Bioneer) va dugc 
gui giai trinh tu hai chiSu tai MacroGen, Han Qudc. 

Sap xep trinh tu ciing vdi cac doan gen chuan lay tir ngan hang gen bang phiin mem 
BioEdit v5.0. Trinh tu gen eua hai loai Cerviis eldi va Elaphodus cephalophus dugc chiing tdi 
sir dung lam nhdm ngoai cho phan tich. Cac trinh tu thira dugc cat bd khi sir dung de xSy dung 
ca sd diJ lieu va cay phat sinh chung logi dua tren phuang phap tidt ki?m tdi da (Maximum 
Parsimony-MP) cd trong ph5n mhm PAUP 4.0bl0 (Swofford, 2001) va phuong phap phan tich 
Bayesian cd trong phan mem MrBayes v3.1. 

Doi vdi phucmgphap tiet kiem toi da, cac tuy chinh cho phan tich, vdi viec th6m 100 taxa 
ngau nhien lap lai nhd thuat toan phan cat va ndi cheo cac nhanh ciia cay phan tich (Tree-
bisection and reconnection-TBR), khdng chgn gidi han tren cho so cay dugc ghi nhd. Sau phan 
tich, chimg tdi chay 1000 vdng lap ngau nhien (Bootstrap-BP)de danh gia do tin cay cua cac 
nhanh trong cay phat sinh chiing loai, Gia trj eua gdc nhanh dugc coi la du dg tin cay khi dgt chi 
so > 70%. Ddi vdi phuang phap Bayesian, 6k xac djnh md hinh tiln hda phii hgp cho he thdng 

262 



HQI^NGHI KHOA HQC T O A N Q U O C V E SINH THAI VA T A I N G U Y S N SINH VAT L A N THLf 5 

c0 sd dfi li?" cua minh, chiing toi sir dung phan mem Modeltest v3.7 va su dung phan mdm 
MrBayes dh chgy phan tich. Phan tich dugc bat 6'au tir mdt cay nglu nhien va chgy trong 10x10* 
the hfi. Bdn md hinh Markov, gdm mdt ndng va ba Ignh (gia tri mac dinh) dugc ISy mlu sau mdi 
1000 thS he. Vdi phuang phap nay se cd hai phan tich dugc ti6n hanh song song de danh gia. 
Sau phan tich, cin xac djnh cac diem lay mau, ma tai dd bieu dd Markov chains bit dau 6n djnh, 
gie cay d tnrdc thdi diem lay mau nay se dugc loai bd. Gia tri xac suSt xay ra (Posterior 
nrobability-PP) cua tSt ca cac nhanh se dugc xac dinh sau khi kdt thiic phan tich. 

a ld:T QUA NGHIEN ClTU 

Ching toi da thu dugc trinh tu gen cytochrome b diy dii chi6u dai 1140bp d 45 mau mang. 
Ket hgp vdi trinh ty ISy tir ngan hang gen, ca sd dii lieu ciia chiing tdi gdm 61 mlu ciia 10 tren 
tong so 13 loai mang. Vdi phuang phap tiet kiem toi da, chiing tdi da tien hanh xay dung dugc 
cay phat sinh chung logi phat sinh ciia cac loai mang d Viet Nam (hinh 1). 

I Trucmg So'n 

Mang Ion 

Hinh 1. Cay phdt sinh chiing loai cdc loai mang (Munliacus) 
Ghi chu: CSy phSl sinh dugc xay dirng tren ca sd dii lieu gen cytochrome b (1140bp) theo phuong phap 
tiet kî m t6i da (MP) va Bayesian. Dg dai cua nhanh dugc tinh toan theo phucrng phap Bayesian. Chi s6 
phia trfin cac nh4nh la xac su5t ciia g6c nhanh ciia phirong phap Bayesian theo mo hinh GTR (General 
Time Reversible) chziy trong 10 x 10* thi he, chon mlu each 1000 tha he, Chi s6 phia duoi nhanh cay la 
dp tin c§y ciJa phuong phap tiet ki?m t6i da vdi cac thong s6: Chiau dai cay (TL) = 584, chi s6 chk ch5n 
(Cl) - 0,5925, chi s6 duy tri (RI) = 0.8795. Do tin cay cd duoc sau 1000 vong lap. D5u sao (*) tirong irng 
vdl giS trj 100%. 
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Cay phat sinh chung loai thu dugc cd s\; tuang dong kha cao tgi cac nhanh d ca hai phucmg 
phap. Cu the, cay phan Ioai chia cac Ioai mang d Vi?t Nam Iam 2 nhanh Idn, gdm co 4 loai 
mang la mang thudng (M vaginalis). Mang trudng son {M. iruongsonensis). Mang vu quang 
{M. vuquangensis), Mang roosevell(M rooseveltorum). 

Qua cay chiing Ioai phat sinh cho thiy, Mang thudng {M. vaginalis) cd sir da dang rat cao 
ve mat di truyen, viing phan bd rgng tren toan bg chilu dai dia ly Viet Nam. Bdi vgy, su da dang 
nay cd the Hen quan tdi sir phan bd theo vj tri dia Iy, khi loai nay phai sdng d cac dieu ki^n khac 
nhau. d mdt sd nhanh cua eay, chua phan tach dugc d cac mau, hogc chi so tin cay chua cao, 
dieu nay cd the dugc giai thich do cac quan the vin cd su trao ddi vdi nhau ve mat di truyen. 
Ket qua chung td Mang thudng cd phan bo rgng va cd thi thich nghi vdi nhieu loai mdi trudng 
sdng khac nhau khdng gidng nhu nhung loai mang khac tai Viet Nam thudng chi sdng d nhiiiig 
mdi tnrdng sdng nhat dinh. 

Nhanh Mang vii quang {M. vuquangensis) cd su phan tach thanh 2 nhanh vdi cac chi sd tin 
cay cao (ca BP va PP diu la 100%), tuang ung vdi vi tri dja ly mien Trung va mien Nam Viet 
Nam. Dua vao ket qua thu dugc cimg vdi dia diem thu mau ciia hai nhdm mang trong loai Mang 
vu quang, chiing ta cd the tgm thai ket luan la nhdm nay bi chia cat bdi day Trudng Son va cy 
the la deo Hai Van. Ket qua nay cho thay day cd the la bien gidi tu nhien ciia hai quan the cd sy 
khac biet di truyen do each ly ve mat dia ly. 

Nhanh Mang trudng son cd mdi quan he di truyen gan vdi loai mang puUo 
{M. puiaoaensis) cd vimg phan bd d Myanmar va Ddng Bac An Do. Dieu nay khang djnh Iai 
mdt lan nira ket qua cua cac nghien ciru trudc day (James vd cs., 2008 va cung cho thay da cd sy 
hinh thanh loai mdi do each ly dia ly d hai loai nay. 

IIL KET LUAN 

Chi thi phan tiir DNA cho thay d Viet Nam la noi sinh sdng ciia 4 loai mang M. vaginalis, 
M. Iruongsonensis, M. vuquangensis. M. rooseveltorum. Trong dd, loai mang thudng 
{M. vaginalis) cd su da dang cao ve mat di truyen, cd the lien quan tdi viing dia ly. Mang trudng 
son (M Iruongsonensis) va Mang roosevelt {M. rooseveltorum) cd mdi quan he di truyen rat 
gan vdi loai mang putao {M. putaoensis) va cd khu vuc phan bd d Myanmar va Ddng Bac An 
Do. Ket qua nghien cuu cho thay cd sir khac biet ve mat di tniyin giiJa hai quin thi theo khu 
vuc phan bd d mien Trung va mien Nam Viet Nam cua loai mang vu quang (M vuquangensis). 
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EVOLUTION AND CONSERVATION OF MUNTJACS (Muntiacinae: Muntiacus) 
IN VIETNAM: A STUDY MOLECULAR APPROACHES 

NGUYEN VAN THANH, LE DUC MINH. DINH DOAN LONG 
NGUYEN MANH HA, DO TUOC 

Muntjac or barlting deers (Genus: Muntiacus) are small to medium sized animals, which belong to 
family Cenridae. They occur in forested habitats throughout tropical Asia Up to now, thirteen species have 
been documented (Groves ang Gmbb. 1990; Amato et al, 1990a; Amato et ai. 2000). The Indian 
mun^acs {Muntiacus vaginalis) are widely distributed fi^m south to south-east Asia. All other muntjacs are 
more or less restricted to China. Thailand, Myanmar, Cambodia, Laos, Vietnam. Among them, four species 
are found in Vietnam. In this study, we attempt to determine the genetic diversity of Uiis group in Viet Nam 
using non-invasive sampling and a phylogenetic approach. Our preliminary results show that the Indian 
Mun^ac is much more diverse genetically that previously thought. In addition, geographically isolated 
populatkins ofthe Giant Muntjac {M vuquangensis) is genetically divergent. 
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