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TRINH TU CYTOCHROME B CUA SAO LA (PSEUDORYX NGHETINHENSIS)
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TOM TAT
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Chiing tdi d3 tién hanh diéu tra vi tri phan loai cda loai Sao la (Pseudoryx nghetinhensis) thu thap
duge & A Ludi (Thira Thién - Hué) trén co s& xac dinh trinh tu nucleotide viing cytochrome b. DNA téng
s6 duge tach tir md xuong va simg cia mau tiéu ban Sao la duge luu triy trong Béo tang Béng vét (Vién
Sinh thai va Tai nguyén sinh vit). Vung cytochrome b dugce nhén ban trén co s¢ cdp moi dic higu. Trinh
tu nucleotide vung cytochrrome b cia Sao la 43 dugce xdc dinh véi kich thude 333 bp va sir dung dé phan
tich mdi quan hé di truyén ciing véi 8 loai th méng gudce khéc va loai Sao ta & Vi Quang. Dir lidu phan
tich da chi ra ring, loai Sao la & ca 2 vang dia ly (Ha Tinh va Thura Thién - Hué) déu c6 quan hé mat thiét
voi nhau (bootstrap 100%). H¢ s6 sai khac clia loai nay & 2 viing dia 1V 13 nhé 3,8%. Két qua ciing chi ra
4 nhom loai thi méng gude ¢6 quan hé mat thiét véi nhau (bootstrap > §0%).

Tir khia: A Ludi, cdy phat sinh pha hé, cytochrome b, Sao la

MO PAU

Sao la (Pseudorvx nghetinhensis, Bovidae) dugce
phat hién ¢ khu Bdo tdn Thién nhién Vii Quang (Ha
Tinh) vao nam 1992 (Dung er af, 1993), phin bd
trong ving nui Bic Trung Bd thudc khu vuc bién
gidi Viét - Lao, bao gdm cic tinh tir HA Tinh dén
Thira Thién - Hué. Noi séng cua Sao la rét da dang
v&i 36 cao va kiéu tham thue vat khic nhau, bao
gdm rimg hén giao v6i cdc loai cdy phd bién thude
ho Dau {Dipterocarpaceae) va rimg nhi€t d6i nii cao
vai cac loai cdy 14 kim chiém wu thé & do cao wén
2000 m (Dung er al., 1993), c¢b thé gap Sao la doc
theo sudi lom trong rimg nhiét déi ndi thdp & dé cao
khoang 200 m (Dung er af,, 1994}. Ciing theo cac tac
gia nay, Sao la co thé duoc bat gép 0 khu vuc nui
ca0 vao mua he khi ngudn nuéce subi phong phu va o
9 cao thap hon vao mia dbng khi ngudn nude subi
trén cao khd can. Chu triic tham thyc vat cla noi
song gom tng tan véi cac loai cdy thudng xanh la
réng va ting dudi tan voi céc loai thude ho Hoa thao
(Poaceae) va Cau dita (Arecaceae) (Schaller,
Rabinowitz, 1995).

Sao la dang bi de doa & mure 46 Cl+2a (IUCN
2004) lién quan dén noi song bi suy giam va phén
cit. Pha rimg lam nuong riy va hinh thanh cac khu
dan cu la hinh thitc phd bién. Rimg bj chit trui va
bién thanh dit noéng nghiép hodc tham co ciy bui.
Hon nira, hoat dong san ban cia nguodi dan dia
phuong ciing lam suy giam nghiém trong dén sé

krong c4 thé cua loi nay. S$6 lrgng ¢4 thé trong quén
thé bi thu nho va bi phan cit thanh cic don vi nho
hon va bi ¢6 1ap. Khoang vai trim c4 thé Sao la dang
ton tai & khu vuc bién gidi Viét - Lao (Schaller,
Rabinowitz, 1995).

D3 ¢ mot sb cong trinh nghién ciru vé& di truyén
cla Sao la trén co s¢ phan tich chi thi phan 6 DNA
va hé gen ty thé (Hassanin, Douzery, 1999) va so
sanh cytogentic cua Sao la va Bd (Bos taurus) ding
G— and Q-banding va FISH (Ahrens et al., 20053),
Hassanin va Douzery (1999) da xép ching trong ho
phu Bovinae va gia thiét Sao la thudc Téng Bovini.
Hernandez-Fernandez va Vrba (2005) di xép ching
vao Tong Pseudorygini trén co $¢ nghién ciru cdy
phit sinh pha hé cia Ruminantia. Trong bai bao nay,
ching t6i dé cap dén méi quan hé di truyén rén co
s& két qua nghién ciru viing cytochrome b (cytb) cua
Sao la thu thip dugc & A Luéi (Thira Thién - Hué),
két hop vai dir lidu da cong bb lodi ndy & Vi Quang
(Ha Tinh) cing vé&i mét s6 lodi thi méng gude khae
(Bovidae) 4 duoc luu trir trong GenBank dé hiéu rd
hon vé tién héa phan tir caa Sao la.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

DNA tong s6 coa Sao Ia (Pseudoryx
nghetinhensis) dugc tach chiét tir miu Xuong va
sitng clia mau vt trong Bao tang Dong vit, Vién
Sinh thai va Tai nguyén sinh vat, dugc thu thip tr A
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Ludi, Thira Thién - Hué Pé loai bo calcium trong
xuong va simg, 1 g miu sau khi nghlen thanh bot
min trong nitrogen long duge chuyén vao dng
eppendorf 1,5 mi va xir ly vai 1 ml EDTA 0,5 M véi
pH 7,5 va lic & 4°C trong 24 h. Tiép theo, mdu
nghién duge ly tim 14.000 rpm trong 15 phit, rira
sach 3 l4n bing nudc cit khir tring. DNeasy Blood
& Tisue Kit (Hing QIAGEN) duge sir dung dé tach
chiét DNA téng sb.

Thé tich phan Gmg PCR 1& 50 ml, trong d6 chua
cac thanh phén gf")m 32 ml H,0, 5 ml buffer, 5 ml
dNTP, 3 ml mdi cytb-F (30 pM), 3 ml mdi cytb-R
(30 pM), | ml DNA téng sbé va 1 ml Tag-
polymerase. Cip modi (Cyth-F: 5'- GGC CTG TAT
TAC GGA TCA TAT -3" va Cytb-R: 5~ GAA TGG
GAT TTT GTC TGC GTC-3") dugc thiét ké dua
trén trinh ty nucleotide cla ving cytochrome b
(cytb) ciia loai Bo tot (Bos gawrus) dd duoc luu et
trong GenBank. Nhan ban DNA dugce tién hanh trén
miy PCR-Thermal Cycler (The Eppendorf
Mastercycler) theo chu ky nhiét: 3 phut ¢ 95°C, 30
chu ky (50 gidy 95°C, 45 giay 55°C, 45 giay 72°C)
va sau do 13 1 chu ky & 72°C trong 5 phut. Pién di
kiém tra san phdm PCR trén gel agarose 1% trong 40
ml dung dich dém IXTAE (Hinh ). San phim PCR
dugc tinh sach bang PCR Purification Kit (Hang
QIAGEN).

~350 bp

100

Hinh 1. Dién di san phAm PCR trén gel agarose 1%,
M: Thang chudn DNA (1 kb DNA ladder), 1. San
ph&m PCR clia Sao la.

Poc trinh tu nucleotide viing cytb dugce xic dinh
voi kit BigDye terminator v3.1 va may doc trinh tu
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ABI 3100 Avant genetic Analyzer (Applied
Biosystems) ¢6 tai Vién Cong nghé sinh hoc. Mbi
cyth-F duge dung dé giai ma ving cytochrome b.
Trude khi doc trinh ty nucleotide trén mady, sdn
phdm PCR ducge tinh sach ding sephadex G50
(Hang Sigma).

So sanh sy khac nhau vé vi tri cic nucleotide gitra
cac clp loai dung ClustalW (Thomas ef ¢/, 1994) va
GeneDoc2.5 (Nicholas, Nicholas, 1997). Phin mém
MEGA4 (Tamura et al.,2007) duge sit dung dé phan
tich dir ligu. Trinh ty nucleotide ving cytochrome b
cla 10 loai thi méng gube, bao gdm DQ379301,
AY157735, AF026885, DQ459331, EF197952,
AY689189, AY702618, DQ459334 va AF091635
(GenBank: www.cbbi.nlm.nih.gov} duge st dung
trong bai bio ndy.

KET QUA VA THAO LUAN

Chiéu dai cta ving cytb 333 bp di duoc xac
dinh cho loai Sao la (Pseudoryx nghetinhensis) & A
Ludi, Thira Thién - Hué. Vi tri nucleotide khéc nhau
clia 9 lodi thu méng gudc (Artiodactyla) cua ving
cytochrome b dugce trinh bay & hinh 1.

Trén co so dit liéu cia 9 loai thi mong gudc
(Artiodactyla), thanh phén GC dao déng tr 41,3%
(Pseudoryx nghetinhensis & Vi Quang) dén 45,6%
(Capricornis sumatraensis), trung binh 42.5%.
Thinh phin GC cua Saola  (Pseudoryx
nghetinhensis) thu thip & A Ludi (Thira Thién -
Hué) 13 42,3%, cao hon 1,0% voi loai nay & Vi
Quang (Ha Tinh). Thinh phin cic base cho mdi loai
thi méng gudc duge trinh bay & bang 1. Thanh phin
base cia loat Sao la & Vi Quang la A = 26,6; C =
27,5; A=32,1 va G = 13,8%, trong khi do loai nay &
A Ludi trong tmg 1a 26,7; 27,3; 30,9 va 15,0%. Sau
khi loai bo tat ca cdc vi tri trong, 327 vi tri ¢6 gid tri
duoc sir dung cho phan tich. Trong sé 108 vi tri V
(Variable), gia tri Pi (Parsimony informative) chiém
64 vi tri. S& cap nucleotide twong déng trung binh
286. $6 cip tuong ddng cao nhét 13 105 xuét hién ¢
vi tri codon thir 2 va thip nhit 13 82 & vj tri codon
thir 3. Hé sb trung binh clia cac cap Si (transition) va
Sv {transversion) 1a 2,7. H¢ s6 nay dbi véi vi i
codon thir nhat, thtr hai va thir ba 13 4,5; 2,5 va 2,3,
twong Umg. Tin s6 cao xudt hién & vi tri codon thir
nhét cho ciip A - A va G — G 13 0,31 va 0,13, tuong
tmg. Tan s6 nay 140,35 va 0,29 cho T-Tva C - C,
tuong ang & vi tri codon thir hai va 0,36 va 0,24 cho
A—AvaC-C, tuong g & vi tri codon thur ba.
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Bos gaurus e e e N T, T T .. .....:2230
Bubalus amee e e e e e e e e, AT, u., G C..:1230
Axis porcinus O - N Toviiia o T...........3230
Cervus eldl N T Geovennnn T..... Tt e e 230
Moschus berezovski R B e T G e e e 230
Capricornis sumatrdaensis 1 ..C.ouuiinn.. C e T ) P S 1
Pseudoryx nghetinhensis VU ........ T e e e T e T 1230
Pseudoryx nghetinhensis A ........ T o e e e e T T. ... ....1238

Bos javanicus e 4 P T e e e e Covnevnns T.:289
Bos sauveli SR e S 3 Coveevnn T.:289
Bos gaurus FE. L T e e e T, T.:289
Bubalus amee e F N L N -
Axis porcinus P TLLTGL L CA....... Ao, T et e it T....:289
Cervus eldi T AL T ... T ... T..... Guvvni v T....:289
Moschus berezovski L Coo... G..T.unin., L -
Capricornis sumatraensis @ ..... T...T..C..C..... Ao, T e e e e e 1289
Pseudoryx nghetinhensis VIU: ..... . A e e T..;.‘ ................ T....:289
Pseudoryx nghetinhensis A: ..... S Buivviinnnanan, T....l ................ T....:285

Cytochrome b>

CAACAGGAGTCTCATCAGACCUAGACAARATCCCATTC

Bos javanicus A L 327
Bos sauveli e G.o...Cooo. ., T e v s 327
Bos gaurus e e Cooonae T e e 327
Bubalus amee e A e e r 377
Axis porcinus I Covinnn Toviun Teeennnn C... @ 327
Cervus eldi . e Tovenn T..C... @ 327
Moschus berezovski et AT, ..ot 2 : 327
Capricornis sumatraensis : .C......... Coeen 2 : 327
Pseudoryx nghetinhensis VUi oo i e e e e 327
Pseudoryx nghetinhensis Al ...t ittt e et e e : 333

Hinh 1. Vj tri nucleotide khac nhau ving cytochrome b cua 9 loai thi méng gube.

Sir khac nhau giira cac cip loai trén co sé phian (B, gawrus) 1a 7,2%. Gia tri sai khac 1én nhat duoc
tich theo mé hinh Kimura 2- théng sb da chi ra mirc  tim thiy & cip loai Huou xa (Moschus berezovskii)
46 khéc nhau gifta cic ciip loai thd méng gude (Bang  va Sao la (Pseudoryx nghetinhensis) & A Ludi
2). DIt lidu nghién ciru da chira ring 2 lodi bo Java  (18,7%). Hé s6 sai khac giita loai Sao la & Vi Quang
(Bos javanicus) va bd xam (B. sauveli) c¢6 ti 1& sai  (Ha Tinh) va A Ludi (Thira Thién - Hué) 14 3,8%. Su
khéc thip nhdt 1,6%, tiép d6 1a ciip bd Java va bd tt  sai khac cia loai Sao la & 2 dia didm thu miu khac
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xa nhau vé& dia ly (khoang 150 km) ¢6 thé lén quan
dén méi tnrong sdng cua ching,

Phan tich mdi quan hé di truyén trén co so dir
liu cytochrome b cia 9 loai thi mdéng gude theo
phuong phap NJ (Neighbor Joining) da chi ra mbi
quan h¢ gilta cac loai thi mong gude (Hinh 2). 4
nhom loai thu mong gube cé quan hé di truyén mat
thiét véi nhaw, vai bootstrap > 80%, bao gbm nhom
thir nhit v6i cic loai thude giéng Bos (B. javanicus,

100%), nhdém thir 3 gﬂ’)m lodi Sao la (Pseudoryx
nghetinhensis) & 2 huyén Vii Quang (Ha Tinh) va A
Lugi (Thira Thién - Hué) véi bootstrap 100%, va
nhém cudi cing gdém 2 lodi thudec ho Huwou nai
(Cervidae): Axis porcinus va Cervus eldi (89%). Mot
sé nhom khac co quan hé di truyén yéu hon véi
bootstrap tir 33 dén 62%. Nhom gdm 3 loai thuge
gibng Bos va loai Capricornis sumatraensis (Som
duong) voi bootstrap  33%, nhoém  Bubalus
amee/Moschus berezovski (62%) va nhom Pseudoryx

B, sauveli va B. gaurus) vOi bootstrap 97%, nhém 2 nghetinhensis/Bubalus  amee/Moschus  berezovski
edm 2 loai Bos javanicus va B. sauveli (bootstrap  (34%).
Bang 1. Thanh phan base (%) trong cac viing cytb cda 9 loai thi méng gude
Loai T C A G Kich thwére (bp)
Axis porcinus (Huwou vang) 26,9 27,8 30,3 15,0 327
Cervus eldi (Nai ca tong) 275 26,6 30,0 15,9 327
Moschus berezovskii 273 276 30,3 144 327
Capricornis sumatraensis 239 31,8 308 13,8 327
Bos favanicus (Bo Java) 26,9 26,9 31,5 15,0 327
B. sauveli (Bd xam) 27,5 26,3 31,2 15,0 327
B. gaurus (Bo tot) 257 284 31,8 14,1 327
Bubalus amee 24,8 27.8 31,5 15,8 327
Pseudoryx nghetinhensis (VU) 26,6 275 32.1 13.8° 327
F. nghetinhensis (A) 26,7 273 30,9 15,0 333
Trung binh 264 278 31,0 14,7 3276
Bang 2. Hé sb khac nhau gilka cac cap leai thi mong gudc trén dir liéu nucleotide.
1. Bos javanicts 1 2 3 4 5 6 7 8 9
2. B. sauveli 0,016
3. B. gaurus 0,072 0,079
4. Bubalus amee 0,144 0,140 0,133
5. Axis porcinus 0,154 0,162 0,151 0,152
6. Cervus eldi 0,139 0,146 0,155 0,172 0,086
7. Moschus berezovskii 0,186 0,178 0167 0,124 0,140 0,168
8. Capricornis sumatraensis 0,138 0,154 0,132 0147 0,128 0,144 0,135
9. P. nghetinhensis (VU) 0,118 01298 0122 0,122 0,144 0,132 0,143 0,139
10. P. nghetinhensis (A) 0,156 0,168 0,160 0,168 0,183 0,271 0,187 0,186 0,038
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100 - Bos favanicus

a7 .
Bos sawveli
33
BOs gauris
Capricornis sumatraensis
g2 Bubalus amee
Moschus berezoyski
34 r Pseuwdonx nghetinhensis WU

100 L Pseudonyx nghetinhensis A

a9 |

Axis porcinusg

Cenvus el

Hinh 2. Méi quan hé di truydn clia 9 loai thi méng guéc theo phweng phap NJ.

KET LUAN

Dit lidu vé trinh tir nucleotide ving cylochrome
b cia Sao la (Psewdoryx nghetinhensis) duge thu
thip & A Ludi (Thira Thién - Hue) cung vén 8 loai
thit méng gude, Bos Javanicus, B. sauveli, B. gaurus,
Capricornis  sumatraensis  va  Bubalus  amee
(Bovidae), Axis porcinus va Cervus eldi {Cervidae),
Moschus berezovski (Mischidae), va loai Sao la
(Pseudoryx nghetinhensis) & Vi Quang di dugc
phén tich theo phuong phap NJ di chi ra ring loai
Sao la & ¢ 2 vang dja ly (Ha Tinh va Thira Thién -
Hué) déu ¢ quan hé mat thiét v&i nhau (bootstrap
100%). He¢ $6 sai khac ciia loai nay & 2 ving dia 1y 1a
rét nho 3,8%. Két qua ciing chi ra 4 nhém loai thi
méng gube o quan h¢ mat thlet voi nhau (bootstrap
> 80%). 3 loai thii méng gudc thude giéng Bos (B.
Javanicus, B. sauveli va B. gaurus) ¢6 quan hé m4t
thiét véi nhau (bootstrap 97%) va hinh thianh médt
nhinh tién hoa trong ho Triu bo {Bovidae). Nhanh
tién héa thir 2 gdm 2 loai (dxis porcinus va Cervus
eldi) thudc ho Huou nai (Cervidae).

L& cdm on: Cong trinh duoce hodn thanh véi striai
irg kinh phi ctia Vién Khoa hoc va Céng nghé Vigt
Nam. Cdc tdc gia xin chdn thanh cém om Phong thi
nghiém trong diém Cong nghé Gen, Vien Cong nghé
sink hoc da gitip ching 16i trong phan gidi trinh e
nucleotide.
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NUCLEOTIDE SEQUENCE OF CYTOCHROME B OF SAOLA (PSEUDORYX

NGHETINHENSIS)

Nguyen Minh Tam"? *

'Institute of Ecology and Biological Resources
“Vietnam National Museum of Nature

SUMMARY

, Nguyen Thi Phuong Trang', Nguyen Xuan Dang'

We investigated the systematic position of Saola (Pseudoryx nghetinhensis) in A Luoi (Thua Thien
Hue) using the cytochrome b region. DNA was extracted from tissue of born and horn. The nucleotide
sequence of cytochrome b was determined with 333 bp and used to analysis of phylogeny of Saola using
neighbor joining method, together with 8 mammal species including Bos javanicus, B. sauveli, B. gaurus,
Capricornis sumatraensis and Bubalus amee (Bovidae), Axis porcifus and Cervus eldi (Cervidae),
Moschus berezovski (Mischidae), and Saola (Pseudoryx nghetinhensis) in Vu Quang (Ha Tinh). The
analysis indicated that Saola in Vu Quang and A Luoi formed a cluster with bootstrap 100%. The results
also indicated that very low level of the sequence divergence was found in cytochrome b between Saola
in Vu Quang and A Luoi (3.8%). The bootstrap supports monophyletic clade of Bos group including A.

Javanicus, B. sauveli und B. gawrus in Bovidae.

Keywords: A Luoi, cytochrome b phylogeny, Pseudoryx nghetinhensis’
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