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Abgract : The Hateau Aka ( Ochatona curzoniae) is endemic to the Qinghai- Tibetan Rateau and is a key eciesin
the dpine meadow ecosydem. In this paper ,genetic diversty and differentiation of four populations of Haeau Fika
from both banks of the Brahmaputra River were assessed with inter- snmple sequence repeat (I1ISSR) and Ot b gene
sequences. Our results showed thet the genetic diversty of Hateau Fkawas relatively high and there were much larger
deviations anong populations based on Cyt b gene than those based on ISSR marker. Andyss of nolecular variance
(AMOVA) in ISSR reveded a low levd of genetic dfferentiation among the four populations. Of the tota genetic
variance, 13. 50 % was attributable to anmong-population variance , and the resuits of the UPGVIA duder andyss
indicated that populations from rorth bank and south bank of the Brahmeputra River were intersectant. However ,
AMOVA in Oyt b gene indicated that 79.24 % o the total genetic variance was explained by dfferences anong the
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four populations ,and the UPGVIA duder o thefour populations demongrated thet the populaionsfrom north bank and
uth bank were dudered into two Snge groups ,repectively. Therefore we suggest that Cyt b geneis a better marker
than ISSR in reflecting the genetic diverdty and genetic differertiation of populions.

Key words:Raeau Aka ( Ochatona curzoniae) ; ISSR; Cytochrome b gene; Genetic diversty; Genetic differertiation

((inter-snple sequence

repeats, ISSR) (dnple
sequence repeats , SSR) 1.1 DNA
[1] SR
, SR DNA , ,
PCR ,ISSR 4 99 , ISR
) , 4 38
(23] Ot b ( 1, 1
DNA (miDNA) , , 95 %
: , el Sambrook ! /
(s b (cytochrome b, Oyt b) DNA , - 20
13
A
! PIAH:
[6] , Namucuo
( Ochatona curzoni ae)
(Lagonorpha) (Ochotoni dae) ,
[7 10] JEA
’ A Nimu
, (1121 TH A pkr
Jiangzi A Langkazi
ISR Ot b
1 4
’ ’ Fig.1 Geographical location of four sampling
sites o Ochotona curzoniae
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Tablel Sampling localities of Ochotona curzoniae populations
(ISSR/Opt b) “B °N) (m)
Locdity Sanple sze Longtude Latitude Altitude
Namucuo 27/8 91. 035 30.721 4 807
Nimu 18/10 90. 270 29.502 3908
Jiangz 18/10 90. 101 28.901 4 660
L angkaa 36/10 90. 417 29.110 4425
1.2 ISSR PCR 5 , UBC872 (5-GAT
ISSR (TaKaRa) , AGA TAG ATA GAT A-3) ,UBC868 (5-GAA
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GAA GAA AA GAA (AA-3) ,UBEC8B55 (5-ACA
CAC ACA CAC ACA CYT-3) ,UBC808 (5-AGA
GAGARA GAGAG 3) ,UBCB07 (5-AGA
GAGARA GAGARA GTF3) 25U |

40 60 ng Mg" 1.5 mmol /L
dNTP 0.2mmol/L Tag 1.25U
1.5 nol /L PCR 94
4 min;9%4 45 5,47 61 45 s,
72 90 s,37 ; 72
7mn 4 1.2%
( 0.5g/m ) , 200 bp
DNA ladder (200 4 000 bp)
, 5V/em, 1 x
TAE,
B “ 0, ISR
POPGENE32
(Na) ,
(Ne) Neé’s (H) ,Shanmon
(1, (PFB)
TFPGAL. 3

(@)™, UPGVA (unweighted pair group method
with arithmetic mean) ,
WINAMONAL. 5™

(analyds of nolecular variance ,AMOVA) ,

1.3 Cyt b
PCR L14724 (5-CGA ACC
TTG ATA TGA AAA ACC ATC GIT G3)
H15915 (5-CGG AAT TCC ATT TTT GGT TTA
CAA AG3) M 30Ul 1x
PCR bufer (TakaRa) ,1.0 U Tagq DNA
(TaKaRa) ,2.5 mnol/L Mgd, ,0.5 mnol /L dNTPs,

0.4pnol/L ,40 60 ng DNA
195 8 min;95 45 5,55
57 45 5,72 80 s,35 ;
72 7 mn PCR
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Qugad x™ (0.

princes) Ot b (GenBank  :AY292716 )
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(number of haplotypes ,N)
DnaSP 4. 0'*
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Arlequin Ver 3. (e
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AMOVA
MEGA 4.1
Kimura
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2.1
2.1.1 ISR 5 4
DNA ISSR
, 60 ( 175
2 500 bp) , 8 18
( 2
2, Nei's (H)
0. 230 6 ,Shanmon () 0.3531,
75 %
212 Ot b PCR
, 38
Ot b , 1 140 bp
,1 140 , 70 ,
6.14% AWA
15 , 1
, 2
Ot b 3,
4
2.2 ISR AMOVA

Yeh F C,Yang R C Boyle T, et al. PFOPGENE verson |. 3. Microsoft
Window based Freaware for Population Genetic Andlyss. Universty of Alberta
and Centre for International Foresry Research ,1999.

Miller M P. Tools for population genetic andlyses verson 1.3: A
Windows program for the andys's of dlozyme and nolecular population genetic
data. Download from http : /Awwv. bioweb. usu. edu/mpmbio/tfpga. Htm ,1997.
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2 UBC872 24 ISSR PCR
Fig.2 The prdfile o ISSR PCR amplification usng UBC872 primer in 24 samples
o Ochotona curzoniae from Namucuo population
M. 200 bp DNA M. 200 bp DNA ladder.

2 ISSR 4
Table2 Satidical analysis o genetic diver sities of four populations in ISSR

Shanron
. . Number of Percentage of
i Observed number  Hfective number Ne’ s gene — ol H ol H
ion on’ s c c
FP o dlees o dldesNe’s diversty ) o ymorp ymorp
irformetion index bands bands( %)
Namucuo 1.7500+0.4367 1.3677+0.3620 0.2204+0.1889 0.3385+0.262 3 45 75.00
Nimu 1.6000+0.4940 1.3029+0.3428 0.1846+0.1878 0.2835+0.269 8 36 60. 00
Jianga 1.6000+0.4940 1.3057+0.3447 0.1854+0.1896 0.2841+0.2717 36 60. 00
Langkaz 1.7167+0.4544 1.3220+0.3410 0.1980+0.1823 0.3083+0.257 2 43 71.67
Totd 1.8000+0.4034 1.3877+0.3649 0.2306+0.1906 0.3531+0.2619 45 75. 00
3 Ctb 4
Table 3 Satigical analysis of genetic diversties o four populationsin Cyt b
Fopulation
Total
Namucuwo Nimu Jiangz Langkaz
Number of heplotypes 4 5 2 ! 15
H8 H9 H10 H15 H11 H12 H13 H14 H15 H3 H6 HL H2 H3 H4 H5 H6 H7
Haplotype
Number o polyrmorphic lod 3 2 2 64 o
. 0.7500+0.1391 0.666 7+0.163 3 0.3556+0.159 1 0.9111+0.077 3 0.865 +0.037
Heplotype diversty
. +0. . +0. . +0. . +0. +0.
Nudeptide dversity 0.00082+0.00071 0.00386+0.00235 0.00062+0.00058 0.01871+0.01022 0.024 8+0.000 91
4 ISR Ot b 4 ISR,
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0.036 2 0.060 4 Ot b Ot b

, 0.003 0.048  (h) () .
3 ISR Ot b
4 4 ,
Table4 Cenetic digances among four populations ISR 4
> >
Population Namucuwo Nimu Langkaz Jiangz ( H |
Namuctp 0.0534 0.0362 0.0524 12 ) Ot b
Nimu 0.003 0.0382 0.060 4 4 h
Langkaz 0.040 0.040 0.0395 > > n
Jiangz 0.048 0. 047 0.011
> > ,
ISSR ; Ot b
Gendtic digance of ISSR (above diagondl) ; Genetic distance of h T
Oyt b(below diagond) . )
3 L
L Tr
3.1 T
L 1 4
[22] TT T
ISR , Ne' s Ot b
(H)  Shanron (1 = ISR
AL,
Namucuo
Lﬁ;?zi ’791]& Jiangzi
S 8K F Langkazi
JBA —
_—— Nimu ™ 49444 Namucuo
TH l—}E;kNimu
Jiangzi
I f I I { f f = t f
0.100  0.075 0.050 0.025 0.000 0.020 0.015 0.010 0.005 0.000
3 4 UPGMA
Fig.3 UPGMA dugering graph o four populations
ISSR , Ot b Left: Rest of ISSR; Right : Result of Ot b gene.
3.2
) UPGVA ,
ISR Ot b
) ISR ( Rhinopithecus roxellanae)
AMOVA , :

(0. 046 5) - ISR
(0.046 8) , : ,2007.
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