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Microsatellite Variation and Genetic Diversity in Marmota himalayana
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Abstract: To understand the changes in the number and the genetic mechanisn of Himalayan Mamot ( Marmota
himalayana) , 4 geographical populations ( Delhi, Ulan, Tuotuohe and Ando) living in the Qinghat T'ibet Plateau were
investigated using microsatellite data. Eight microsatellite loci were selected as the molecular markers. The allele
numbers effective allele numbes and polymorphism information content were estimated to characterize genetic
diversity. Tests to detect excess heterozygosity in a population at mutatior drift equilibrium were analyzed. The resulis
show that all loci were high polymorphism, the allele numbers, effective allele numbers and polymorphisn information
content were 4. 75, 3.033 2 and 0. 610 2, respectively. The expected heterozygosity and the observed hetewzygosiy
were 0. 670 and 0. 699. Tests of departures from Hardy Weinberg equilibrium indicated many loci with significant
heterozygosity excess at P < 0. 05. As a conclusion, the Himalayan marmot population living in the Qinghat Tibet
Plateau has a relatively rich diversity; The Ando populations were significantly diferent from mutatior drift equilibrium
wih heterozygote excesses, they had suffered bottleneck effects in the past as well as the recent population decline.
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Fig. 1 Polyacrylamide gel electrophoresis of PCR products of microsatellites locus SSR7 of Marmota himalayana
M: DNA ; Ul~ Ul2: M: DNA ladder maker; Ul- U12: Sample number.
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Table 1 Primer sequence and genic diversity of Marmaa himalayana for microsatellite loci

A ccession Polymorphism
Locus Primer sequences Number of alleles  Effective number of alleles
number information cont ent

F: GAAATAGGCTGGTCCGTG

SSR2 EF676085 5 2.9100 0.6121
R: CATACTTGATAGATGGTGGT G
F: GI'CTGITCAGGAGCCATC

SSR3 EF676086 4 3.236 0.6326
R: CTCATCCAGCCIT AGT GTAG
F: GATGGGTCAAATAAT GGTAC

SSR4 EF676083 5 3.1603 0.619 1
R: ATGTGAAGGGITGGGGIT
F: GGGAAAACCAAAATCTGAAC

SSRS EF676087 5 2.860 0.579 8
R: ACAGCAAATCTCCCACCA
F: ACATI GCTACCACTGCTGCT CC

SSR7 EF676090 4 3.657 1 0.676 1
R: GACCCAGACTGAATTACATCAT
F: CTTCTTTCCITCCCCATA

SSR9 EF676084 4 2.5834 0.5396
R: AACTCAAGTGAGACCCTGT
F: GCCTGTTTGAAGACTGAT

SSR10 EF555519 6 3.499 0.6220
R: TGACCTAAAGAAATGCTAT
F: TCAGAAATGCAA CCCAGAC

SSR11 EF676089 5 2.854 0.600 2
R: GCCCCAACAGAAGGAACT

2 Hardy Weinberg

Table 2 Heterozy gosity and Hardy Weinberg equilibrium test of Marmota himdayana

SSR2 SSR3 SSR4 SSRS SSR7 SSR9 SSR10 SSR 11

Population Mutkilocus
D Hy 0.651 0 484 0.695 0. 495 Q0617 0.508 Q0 682 0.54 0. 582
H, 0. 600 0633 0.733 0. 733 0 467 0.433 1. 000 0. 800 0. 675
Fyg 0.063* -0330° -0073" -0 %7 0 231" 0.132" - 041" - 0.55" -0. 191
U Hy 0.714 0 552 0.676 0. 503 Q0753 0.595 Q 554 0. 551 0. 612
H, 0. 667 0 600 0.633 0. 700 1 000 0.500 1. 000 0.367 0. 683
Fyg 0.051" - 0105 0.048"" - 0.416 - 0351 0.145" - 0 857 0.323™ 0. 143
T Hy 0. 447 0 748 0.683 0. 471 Q538 0.472 Q 572 0.305 0. 532
Ho 0. 400 0 %00 0. 667 0. 600 Q 567 0.333 1. 000 0.367 0. 604
Fy 0.128" - 0257 0.007" -0.297 - 0070 0.282 -0779" -022 - 0. 147
A Hg 0.658 Q 745 0. 686 0. 600 0742 0. 183 Q 525 0. 600 0. 592
Ho 0.467 1 000 1. 000 1. 000 1 000 0.200 1. 000 1. 000 0. 833
Fys 0.278* - 0366" - 048" -0.605" -0371" - 0.111 - 0938 - 069" -0 42¢
MP Hg 0. 659 0 603 0. 686 0. 649 Q730 0.616 Q 675 0.653 0. 670
H, 0.533 0 783 0.758 0. 758 Q758 0.367 1. 000 0.633 0. 69
Fyg 0.187° -0136" -0.100" -0 174" - 004" 0.402° - 0 488" 0.05™" -0 2"
D. ;UL ;T s AL ; MP. s Hy. s H. 5 Fis.
;¥ (P< 0.05);** (P< 0.01)

D. Population of Dehi; U. Population of Ulan; T. Populatibn of Tuotwohe; A. Population of Ando; MP. Mulkipopulation; H . Expeded
heterozygosities; H . Observed heerozygosities; F 5. The inbreeding coefficients within the subpopulation; * = Significant difference at P < 0. 05;

*# Significant difference at P< Q Ol.
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Table 3 Test for bottleneck effect by locus in Marmata himalayana
1AM TPM SMM
L Sample Hy
ocus number HEQ DH/Sd P HEQ DH/ sd P HEQ DH/ s P
SSR2 120 0 662 0 500 0. 980 0. 171 0. 630 0.302 0 459 0. 664 -0.021 0. 393
SSR3 120 0 6% 0 421 1. M1 0.018" 0.543 1. 2006 0 063 0. 582 1.018 0. 117
SSR4 120 0 689 0 501 1. 105 0. 108 0.625 0. 608 0 328 0. 664 0.295 0. 477
SSR5 120 0 652 0 492 0. 935 0.204 0. 626 0.239 0 496 0. 662 -0.116 0. 369
SSR7 120 0 733 0 422 1. 742 0.008* 0. 547 1. 400 0 015" 0. 581 1.413 0. 013*
SSR9 120 0 618 0 407 1. 157 0. 124 0. 547 0.567 0 344 0. 578 0.367 0. 430
SSR10 120 0 678 0 554 0. 781 0.241 0.687 - 0.103 0372 0. 724 - 0.683 0. 212
SSR11 120 0 655 0 500 0. 936 0. 189 0. 621 0.326 0 454 0. 662 -0.074 0. 373
DH/sd.Hy  Hy, (standard deviation, sd) ;¥ Hy Hpg (P<0.05);** Hy Hy, (P
< 0.01)

DH/sd. Ratio of (H ;5 H ) tothe standard deviation of H ;3 *

Wilcoxon (
(4, 1AM .
(P< 0.01);
(P< 0.05)
4

B

TPM

B

SMM

Table 4 Wilcoxon sign rank test o bottleneck estimate

in Marmota himalayana geographic populations

P P value (ore tail for H excess)

Population :innfi(: IAM TPM MM
D 30 0 004 0273 0 809
U 30 0 004™ 0 156 0273
T 30 0 010™ 0273 0 27
A 30 0 004™ 0 014" 0 M8
D. ; UL ; T. ; Al
3k (P< Q) ;**

(P< 001
D. Population of Delhi; U. Population of Ulan; T. Population of

Tuotuohe A. Population of Ando;

*  Significant deviation from

mutatiorr drift equilbrium at P< Q 05; ** Sinificant deviation from

mutatiorr drift equilbrum at P< 0.01
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