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Genetic analysis of two populations of outbred colony
guinea pigs using microsatellite DNA markers
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[ Abstract] Objective To analyze the population genetics of two outbred colony guinea pigs from two institutions and
provide basical information in developing genetic detection methods and standardization of the outbred guinea pigs. Methods
25 polymorphic microsatellite markers were screened by a fluorescent based semi-automated genotyping method for the two
populations of guinea pigs, and the population genetic parameters were calculated. Results A total of 121 alleles were
detected in the two populations, with 2 — 10 alleles and a mean 4. 84 alleles at each locus. The mean expected heterozygosity
was 0. 6067, and the average polymorphism information content was 0. 552. In the two populations, 103 and 116 alleles were
detected, the mean expected heterozygosity was 0. 5195 and 0. 5838, and mean polymorphism information content was 0. 459
and 0. 518, respectively. Five loci and six loci, respectively, showed significant deviation from Hardy-Weinberg equilibrium
(P <0.05) in the two populations, mostly resulted from heterozygote deficiency. The average Fst of all loci was 0. 1056,
which implied a moderate genetic differentiation between populations. The Nei’ (1972) genetic distance and Nei ‘ (1978)

unbiased genetic distance between the two populations were 0. 3302 and 0. 3204, respectively. Conclusions  Both the two
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populations are consistent with a closed group of animal population genetic characteristics. Several loci deviate from HWE,

which probably indicates that a certain degree of inbreeding phenomenon exists during the breeding process.
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Tab.1 Characteristics of 25 microsatellite loci from the guinea pigs

B e 2] T (bp) BB
Locus Primer sequence (5° —3) Product length Tm/C
Crotd COTACTCAGTTIGOTTTC 42350 5
12092 CTCARANCACAAAGEANGA 236 272 5
074 ACACEAACAACTOOCAAAAGEAC 230 -253 0
COTCATCCICCATE 5
12033 Ao AT 29333 s
H208s ACTICCCCrTIIACTACKG 238 269 53
12067 FTICTGOOUCANTITAGALCOAT 2% -2% 53
Crol! ACACTITCOOATAGAA 16717 50
Cro3 A TAATCAGCCCAGA 274280 0
Cres A GOACAACAAATARAGT 2
7049 TGO TICTATGTAT 226 230 4
2075 PAANTCCIANACCATEACITEA 169 <175 5
2053 AIGCCATCAGTIANTTTCCAGTT 196 -208 5
NGereAccAGeoaT s @
12063 eecereITeIeren. 209227 50
7066 N 154178 o0
CTAMACAACCANTGCGETACAG 7
7083 ANGHAGTOANTACAGE 22529 0
Cros TATCAMGACETAAAC 272303 2
H20%0 HGATCATACCATT 150 -160 s
CTCHCTICTICrTCTITTOTG 169 <154 53
2087 N eoeerocoaToATeTe 208 -220 5
H2050 CEACCACAAGAAGAGEATAAACAA 235 264 57
072 AACARAAAACANTCACOANGE 236 236 5
17048 AGATAGGGAGAAGATAGGGGAGAG 512 214 6

CCTGATGCATGGTGGTTGGTAGAG
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Tab.2 Genetic distribution of 25 microsatellite loci in the two populations

(A=) WEAFRL AR WERE iiﬁ £ P Shannon EZ (35N F -4l

Locus EI?& (na) FEHEL (ne)  BE(Ho) # (He) R B4 (1) &EL(PIC) Fis Fit Fst
Cpol4 5 4.8160 0. 6094 0. 7986 1. 5892 0.759 0. 1096 0. 2474 0. 1548
HZ032 7 2. 6460 0.3125 0. 6270 1.2516 0. 567 0. 0491 0. 4918 0. 4656
HZ074 7 4.4019 0. 8281 0.7789 1. 6458 0. 740 -0.1374 -0.0770 0. 0531
Cpol3 3 2.5753 0. 4375 0. 6165 1. 0059 0.531 0. 2740 0.2915 0. 0241
HZ033 9 7. 0865 0. 7969 0. 8656 2.0572 0. 843 0. 0296 0. 0759 0. 0477
HZ086 4 3.3341 0.2188 0. 7056 1.2841 0. 646 0. 5230 0. 6830 0. 3356
HZ067 2 1.5193 0.3125 0. 3445 0. 5253 0.283 0.0512 0. 0704 0. 0202
Cpoll 3 1.9622 0. 1562 0. 4942 0.7819 0. 403 0. 6660 0. 6675 0. 0045
Cpo3 2 1.0812 0. 0781 0. 0757 0. 1650 0.072 ~0. 0469 -0.0424 0. 0043
Cpob 5 3. 6951 0. 7031 0.7351 1.3872 0.679 0. 0206 0. 0381 0.0178
HZ049 3 2. 1400 0. 5000 0. 5369 0. 8579 0. 443 0. 0548 0. 0603 0. 0059
HZ075 3 2.4016 0. 4219 0. 5882 0. 9485 0. 495 0.2417 0. 2545 0.0169
HZ085 4 1.8733 0. 4062 0. 4699 0. 8742 0. 427 0. 1291 0. 1330 0. 0045
HZ031 6 3.3907 0. 6250 0.7106 1.4182 0. 666 -0.0873 0. 1135 0. 1847
HZ065 2 1. 6787 0. 4375 0. 4075 0. 5941 0.323 -0.0762 -0. 0694 0. 0063
HZ066 7 4.6125 0. 5625 0. 7895 1. 6905 0.753 0.2103 0. 2872 0. 0974
HZ046 10 5.6071 0. 6250 0. 8281 1.9198 0.799 0.1759 0. 2420 0. 0802
HZ088 3 1. 6328 0. 3438 0. 3906 0. 6830 0. 344 0.0813 0. 1293 0. 0523
CpoB 5 3.0878 0. 3750 0. 6815 1.2943 0. 627 0. 3746 0. 4438 0. 1106
HZ030 5 2.9219 0. 3607 0. 6632 1.2294 0. 602 0. 1301 0. 4549 0.3734
HZ051 5 3. 4860 0. 6406 0.7188 1.3770 0. 665 -0.0118 0. 0924 0. 1031
HZ087 4 1.3637 0. 2500 0. 2688 0.5753 0.255 0. 0686 0. 0800 0.0122
HZ050 8 5.0196 0. 6875 0. 8071 1.7972 0.774 0. 0665 0. 1412 0. 0800
HZ072 7 4.4019 0. 6094 0.7789 1.6185 0.737 0. 1661 0.2184 0. 0627
HZ048 2 1.9612 0.5156 0. 4940 0. 6832 0.370 -0.0626 -0.0532 0. 0088
Mean 4.8400  3.1480 0. 4726 0. 6070 1.1702 0.552 0. 1233 0.2159 0. 1056
St. Dev 2.2855  1.5119 0. 1961 0. 1985 0.4918 0. 202
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25 B o 0.459 f10.518, ATLLA
B BER IR BRI L ZHEPER KT A BE,
2.3 Hardy-Weinberg i& & T &8 36

LN IR 37 SRR N TR . N

{37 5. Hardy-Weinberg 35t 1% - fiif 45 5 i90KS 00 P {8 [ P

(HWE) ] 224 FHE PAE[ P(ht. def) ] 544 F
Z ) PAE[P(ht. exc) ], FFITEAN B Fis (W&C)
M Fis (R&H) 450 WFE 4, A FREA 5 75T

i B Hardy-Weinberg it {& V[ P(HWE) <0.05 ],
Pt B AR IX 5 MR 4 DRI ARG T B
[P(ht. def) <0.05 ];B FPHEA 6 A7 5 1 2 I 25
Hardy-Weinberg i {% [ P(HWE) <0.05 ], %
AR 6 LA S NSRRI A A TG P
(ht. def) <0.05 ],
2.4 BkEEEXR

WL Ak R (Fst) Rt (G HE B 45 R L3R 2,
P B4R 25 /A7 55 A9 Fst i AL 0.0043
0. 4656, 44 0. 1056, PHEEA) Nei’ s(1972) i
FRHE B Nei” s (1978 ) Jofim it (£ 15 2543 514 0. 3302
1 0. 3204,
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Tab.3 Genetic diversity of the two guinea pig outbred colonies

A ¥ B #f
Bisl BN ARKSENL BRI ZHMEE WESN HMSFE s Wik EZ G
Locus KR %K R G G Nei o FEREL FEF L G G Nei B
(na) (ne) (Ho) (He) (PIC) (na) (ne) (Ho) (He) (PIC)
Cpol4 4 3.0894 0. 6944 0. 6858 0. 6763 0.610 5 2. 9867 0. 5000 0.6773  0.6652 0.607
HZ032 2 1.2129 0. 1944 0. 1780 0. 1755 0. 160 7 2.0713 0. 4643 0.5266 0.5172 0.496
HZ074 6 3.2400 0. 7500 0.7011 0.6914 0. 641 7 4. 6391 0. 9286 0.7987 0.7844 0.755
Cpol3 3 2.3143 0. 4444 0. 5759 0. 5679 0. 489 3 2.7365 0. 4286 0.6461  0.6346 0.558
HZ7033 9 5.2153 0. 8056 0. 8196 0. 8083 0. 781 8 5.9394 0. 7857 0.8468 0.8316 0.810
HZ086 4 2.3715 0.2222 0. 5865 0.5783 0.521 2 1.5077 0.2143 0.3429  0.3367 0.280
HZ067 2 1. 3846 0.2222 0.2817 0.2778 0.239 2 1. 6897 0. 4286 0.4156  0.4082 0.325
Cpol 1 3 1.9817 0. 1111 0. 5023 0. 4954 0.397 3 1.9192 0.2143 0.4877  0.4790 0. 405
Cpo3 2 1. 0571 0. 0556 0. 0548 0. 0540 0. 053 2 1.1128 0. 1071 0.1032  0.1014 0.096
Cpob 4 3.6610 0.7222 0.7371 0. 7269 0. 676 5 3.3720 0. 6786 0.7162  0.7034 0.650
HZ049 3 2. 1475 0. 5000 0. 5419 0. 5343 0. 455 3 2.0991 0. 5000 0.5331 0.5236 0.419
HZ075 3 2.6155 0.3611 0. 6264 0.6177 0. 537 3 2.0741 0. 5000 0.5273  0.5179 0.416
HZ085 4 1. 8501 0.4167 0. 4660 0. 4595 0.420 4 1. 8869 0.3929 0.4786  0.4700 0.426
HZ031 5 1. 8088 0. 5000 0.4534 0. 4471 0.414 6 3.7783 0. 7857 0.7487  0.7353 0.691
HZ065 2 1. 6000 0. 4444 0. 3803 0. 3750 0. 305 2 1.7738 0. 4286 0.4442  0.4362 0.341
HZ066 5 3.3927 0. 5833 0.7152 0. 7052 0. 653 7 3. 4690 0. 5357 0.7247  0.7117 0. 666
HZ046 9 4.2010 0. 6389 0.7727 0. 7620 0.728 10 4. 0000 0. 6071 0.7636  0.7500 0.716
HZ088 3 1. 3204 0.2778 0. 2461 0.2427 0.219 3 2.1104 0. 4286 0.5357 0.5261 0.459
Cpo8 5 2.4947 0.3611 0. 6076 0. 5992 0.518 3 2.5413 0. 3929 0.6175  0.6065 0.526
HZ030 2 1. 4922 0. 3056 0. 3345 0. 3299 0.275 5 2. 1151 0. 4400 0.5380 0.5272 0.494
HZ051 4 2.5337 0. 5556 0.6138 0. 6053 0.532 5 3.1741 0. 7500 0.6974  0.6849 0.632
HZ087 4 1. 2966 0. 2500 0. 2320 0. 2288 0.220 4 1. 4452 0. 2500 0.3136  0.3080 0.285
HZ050 8 3.2199 0. 6389 0. 6991 0. 6894 0. 640 8 4. 9620 0. 7500 0.8130 0.7985 0.776
HZ072 5 3.1726 0.6111 0. 6944 0. 68438 0. 622 7 4. 4672 0. 6071 0.7903  0.7761 0.742
HZ0438 2 1. 9059 0. 5000 0. 4820 0. 4753 0.362 2 1.9975 0. 5357 0.5084  0.4994 0.375
Mean 4.1200 2.4232 0. 4467 0.5195 0.5123 0. 459 4.6400 2.7947 0. 5062 0.5838 0.5733 0.518
St. Dev 2.0680 1.0305 0.2072 0. 2050 0.2022 0.192 2.3072 1.2499 0. 1997 0.1807 0.1774 0.184

Nei: Neis (1973) expected heterozygosity

Rz 4 PIBERAY Hardy-Weinberg - I 22 & F Sk filid 24658
Tab.4 Exact test probability of HWE, probability of heterozygote deficiency and heterozygote excess test of the two populations
LA ARE B
Locus  P(HWE) P hi.def) P(hiexc) Fis (W&C) Fis (R&H) P(HWE) P(ht.def) P(ht exc) Fis (W&C) Fis (R&H)
Cpol4 0. 4239 0. 6266 0. 3828 -0.0127 -0.0257 0.0371 0. 0390 0.9619 0.2653 0. 1354
HZ032 1. 0000 1. 0000 0.7276 —-0.0938 —-0. 0949 0. 0344 0. 4300 0.5942 0. 1203 -0.0172
HZ074 0. 5063 0. 8479 0.1693 -0.0708 -0.0617 0. 4065 0. 9870 0.0311 -0. 1661 -0.1155
Cpol3 0.0773 0.0120 0.9912 0.2308 0.3017 0. 0872 0.0128 0. 9893 0. 3408 0. 3259
HZ033 0.9737 0. 3818 0.6195 0.0174 0. 0074 0. 1666 0.3416 0. 6621 0.0733 0. 0248
HZ086 0. 0000 0. 0001 0. 9999 0. 6244 0. 4761 0.0718 0.0718 0.9937 0.3793 0. 3889
HZ067 0.2315 0.2315 0. 9626 0.2135 0.2171 1. 0000 0.7316 0.6271 -0.0318 -0.0324
Cpoll 0. 0000 0. 0000 1. 0000 0.7812 0. 9044 0. 0003 0. 0003 1. 0000 0.5651 0. 6075
Cpo3 1. 0000 0. 0000 0.9861 -0.0145 -0.0147 1. 0000 1. 0000 0.9472 —-0.0385 -0.0391
Cpob 0. 9409 0.3635 0.6515 0. 0205 0.0332 0. 0686 0. 1936 0. 8076 0.0535 0. 0630
HZ049 0. 1030 0. 1284 0.8779 0.0783 0. 1387 1. 0000 0. 4346 0. 7096 0. 0632 0. 0264
HZ075 0.0018 0. 0003 0.9997 0. 4270 0. 4480 0. 6253 0. 4166 0. 6842 0. 0526 0.0272
HZ085 0. 6247 0. 2387 0. 8443 0.1071 0. 0633 0.2574 0. 0463 0.9629 0. 1818 0. 2160
HZ031 0.7770 0. 8903 0.2234 —-0.1043 —-0. 0637 0.9776 0.7837 0.2670 —-0. 0504 —-0. 0449
HZ065 0. 4008 0.9422 0. 2881 -0.1715 -0.1735 1. 0000 0.5911 0. 7396 0. 0357 0. 0364
HZ066 0.1523 0. 1653 0. 8360 0. 1865 0.0751 0.1618 0.0071 0. 9940 0.2643 0. 1859
HZ046 0. 0062 0. 0897 0.9103 0.1752 0.0731 0. 0040 0. 0267 0.9742 0.2079 0. 0962
HZ088 1. 0000 1. 0000 0. 4851 -0. 1309 —-0. 0675 0.3911 0.0776 0.9502 0.2030 0.2319
Cpo8 0. 0027 0. 0087 0.9914 0. 4091 0.2778 0. 0472 0.0048 0. 9965 0. 3681 0.3944
HZ030 0. 6225 0. 4638 0. 8551 0. 0877 0. 0890 0. 0943 0. 0033 0.9971 0. 1852 0. 3490
HZ051 0.5575 0.2333 0. 7868 0. 0962 0.0575 0.3674 0.2954 0. 7070 -0.0769 0. 0406
HZ087 1. 0000 1. 0000 0. 5427 -0.0788 —-0. 0340 0.2041 0. 1515 0.9344 0. 2059 0.0712
HZ050 0.9132 0. 1741 0. 8361 0. 0873 0. 0366 0. 1052 0.0411 0.9612 0.0788 0. 1274
HZ072 0. 3802 0. 1238 0. 8787 0. 1215 0. 0720 0.0478 0. 0032 0. 9968 0.2350 0.2285
HZ048 1. 0000 0. 7235 0. 5455 —-0.0379 —0. 0384 1. 0000 0. 7478 0.5361 —-0. 0547 —-0. 0556
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B ¢ I O VA B B - 2 U ¢ S I B VA O S
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TR &AL (3) BAE AT )y ek As - A B
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oL T WIS I o A 2 0% K FH B AL 22 i
LA I SR SE T 5 (4) BRI RN R Fr B A RE 2l
VIR AL St P, 51 R s W) B0 2 R & /N
VB B S5 Fg B — AR T 25 X,

FPE Hardy-Weinberg jit 1% -7 16 56 25 5, A Fh
FEIK BRUAE 5 A7 051 100 35 O 39 5 A% - 1, B R RE KRR
FE 6 AL 0 e 25 38t A5 T, O HL WA e 25
SR, R R A T s, FEGX—H
ST R 5 T TG 3% S5 A0 3k TR =22 A | RS0 43 B4 i 5 ]
AEJEAE IR 37 B i AR rp R RE S BB AL AS i, 3 S8 A
EA BT T RO, L5 B W BB Hardy-
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