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Hfects o Qinghai-Tibet Highway on genetic differentiation o plateau pika
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Abdract : The plateau pika ( Ochatona curzoniae) , distributed largely coincides with the high dpine grasdand of the Qingha-
Xizang (Tibet) Aateau of People’ s Republic of China, isone dof the dominant sral mamma sin the dpine meadow ecosystem. It
has very inmportant function in keeping the balance of the food chain on apine meadow ecosysem. Four geographica popul etions of
the plateau pikas (Eag-1 popuaion, West-1 population, East-2 population and West-2 population) were sdected from Xidatan
area in Qingha province. The populationsdf Wes-1 and Weg-2 were on the wes dde of Qinghai- Tibet Highway , while the other
two populaions were on the eas sde. Genetic variation and genetic differentiation anong populaions were assessed with saven
microsatelite markers of Northr American pika ( Ochotona princes) in order to sudy the efects of Qinghai- Tibet Highway on the
genetic differentiation anong plateau pika populations. TFPGA and GENEPOP 3 4 ftware were used to cacuate dl indices. Our
results showed that the number of dldes detected per locus varied from 2 00  24. 00. The polyrorphism irformetion cortent
(PIO) per locus ranged from 0. 3233 to 0. 9189 conprisng of highly-polymorphic two loci while the other five were medium
polynorphic. The observed and expected heterozygosty ( H, and H.) of the seven loci varied between 0.3451 0.9912 and
0.4021 0.9236, reyectivay , and the mean vdue o H, and H, were 0. 6068 and 0. 5515, repectivey. The results indicated
that the genetic diverdty of the plateau pika had mediumrlevel . The averagefixation index ( F) was below zero , thisindicated that
heterozygpte was excess in natura populations. Mean value of genetic differentiation index ( F¢) of al loci was 0. 0385, inplied
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thet 3.85 % o the genetic variation were intrgpopulation, while 96.15 % o the variaion were interpopulation. The genetic
dgance, genetic differentiation index and gene flow between populaions on the same sde o the road were 0 0808, 0. 0357 and
7.2170 , regectivdly. While between populations on the oppodte sde were 0. 1037, 0. 0443 and 5. 4235, regectivdy. The
results of the UPGVIA clugter andys's showed thet the two populations of the east dde were clugtered into one group and the other
two populations of the wes Sde were clugtered into another one. These resultsinplied that the road had played some barrier efect
on the genetic interaction between plateau pikas that inhabited the two ddes of the highway and therefore led to ome genetic
dfferertiation. However , because the duration of the dfect was short , the level of genetic differentiation was gill limited. Andwe
assumed thet the level of genetic differentiation between plateau pika thet inhahited the two sdesof Qinghar Tibet Highway would
get higher in the future.
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1.2 DNA
(0l DNA , 1xTE
- 20
1.3 PCR
(Ochotona princes) 9 (2 PCR PCR ABI
GeneAnp PCR Sygem 2700 PCR ; TagDNA dNTPs (Sangpn)
pBR322/ M9 | Markers ; ; (DYCZ24B ,
DYCP31D ) (DYY-8B ) (WD9403C
DNA , 9 PCR 1.5% B
8 , 7 , DNA
( 1 15ul , 1 x PCR buferl. 5m ,2. 5mnol/ L Mgd., ,
0.2unol/L 4 dNTP  0.12mnol/ L, DNA 100ng, Tag DNA U 95 5 mn;
95 30s,55 30s,72 45s, 30 172 10 mn PCR 8%
1.4 17
Bandscan Table 1 Primer sequences o seven microsatélite loci of north- American
, pika
, FBR322/M91 (bp)
(bp) , Locus Repeat sequence Primer sequence(5-3)
ocpp  [AClsACIAGLAC F: AGIGACATAAATGACGGRACA
N ' (2 [AC], R: TCAGACOCAACTCAACACAG
TFPGA 1.3 Nei o2 [GATAlw F:AGOCACACTTACA GAACCACCAA
(G) (@) Hardy-Weinberg R:TCATCACCAATCTGOCAATTACC
F:CAGCCATCTGGACAATGAAACTAA
(p ) oors - [CTATIs R: GGAACATTTGOCGTTGIA GAAAG
(He) (Ho) , o [ATAG F:CACTA GGTTATTGCGOCA GGGT
GENE FOP3. 42 (E. F 0 R:CTGCTTCTGGTTTCAGCCTGACT
' e o [AC] F:ATCCTGAGCTATCTTTGOCATT
Fo) Fe Wri ght[25] » R :OOCAAAACTCCTTGA GA GACA
F: TTCCTCTGGA GTCCTCTAACCC
Fs (Nm) ocr  [ACGlw R:OCTCGA GCAA GITTGGTTGIT
Botgein o [TAGA] F:CCTGAATCGCAAACATCATGG
14 X
( PIC ,Polymorphism Irformation Content) : R TCTCCEATITCAGCTAA
n n-1 n
PIC=1- S F - 2P F
iz iz i zl :
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2.1
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0.3233 0.9189( 2) 7 (He) 0. 4021
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(Ho) Hardy- Wei nberg p 3 0.4854 0.5382,
0.5536 0.6498 0.5003 0.5322,
0.5784  0.6291 7 ,OCPM OCP7 3
,OCP8 OCP 1 , 3
27 Ho He (Fis Fa Fu)

Table2 Product sze, number o alldes, observed heterozygosity, expected heterozygosity, PIC and fixation indices ( Fis, Fg, Fi) o seven

palymor phic loci
(bp)
H H F F Fi
Locus Product size No. of alldes ; ° PIc . S i
OCPL 308 310 2 0.4098 0.3451 0.3258 0.1229 0. 0585 0.1742
OCP2 365 395 2 0. 4021 0. 4159 0.3233 - 0.0361 0. 0079 - 0.0279
OCP3 309 319 4 0. 44% 0. 4248 0.3785 0.0019 0. 0747 0. 0765
ocP4 244 249 2 0. 4968 0.7788 0.37%4 - 0.5978 0.0275 - 0.5539
OCP7 263 358 24 0.9236 0.9912 0.9189 - 0.2136 0.1524 - 0.0286
OCP8 236 250 3 0.6484 0.6814 0.5754 - 0.0475 0. 0014 - 0.0460
(005) 185 203 4 0. 5306 0.6106 0.4230 - 0.2041 0.0625 - 0.1288
3 4 7 p
Table 3 Heterozygosity and p-values o seven loci of four plateau pika populations
Fopuiation OCP1 OCP2 OoCP3 OCP4 ocP7 ocr8 OCP Mean
Eas-1 He 0.4314 0.4012 0.4973 0. 5000 0.7209 0. 6619 0.3930 0.5151
Ho 0. 4815 0. 2593 0. 5556 1. 0000 1. 0000 0. 5556 0.3704 0. 6032
p 0. 4855 0.9918 0. 4506 0.000 "~ 0.0008 "~ 0.9071 0.7924 0.5183
Weg-1 He 0.3314 0. 3668 0. 4469 0. 4979 0.8215 0. 6561 0.5624 0. 5261
Ho 0.41%4 0.4194 0.3871 0.8710 0. 9677 0.8387 0. 6452 0. 6498
p 0.2034 0.4327 0.8749 0.000 "~ 0. 6796 0.0143 ° 0.2342 0.3484
Eag-2 He 0. 4991 0.3299 0.2188 0. 4297 0.8082 0.6120 0. 5000 0.4854
Ho 0.2917 0. 4167 0. 2500 0. 6250 1. 0000 0. 6250 0. 6667 0. 5536
p 0.9958 0.3070 0.7020 0.0392 " 0.0094 "  0.4855 0. 1287 0.3811
Weg-2 He 0.3122 0. 4667 0. 4745 0.4979 0. 8606 0. 6249 0.5307 0.5382
Ho 0.1935 0.5484 0.4839 0.6129 1. 0000 0.6774 0.7419 0. 6083
D 0.9958 0.3105 0.87% 0. 2006 0.0105 " 0.3299 0.0160 0.3918
*p<0.05, * *p<0.01
2.3
(Fs) (Nn) 4 F« (Fq =0.0541)
( F¢ =0.0705) , Nm (N, =4.7395) (N, =3.3325)
2.4 4 (Fs) (Nm)
4 5 Table 4 Genetic differentiation index ( Fy) and geneflow (N,,) among
opulations
0.0648 0.1144, £ep
0.8922 0.9372 Ropulation Eas-1 Wes-1 Eag-2 Weg-2
’ ’ Eas-1 2.9842 3.3837 3.0967
( e = 0. 0808) Wes-1 0.0773 3.1983 6. 0952
Eag-2 0.0688 0.0725 3.6808
( Diean =0.1037) Wes-2 0.0747  0.0304  0.0636 Fxren
( Gleen = 0. 9225) - Nm Fs N (above dagondl) , Fs
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