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Effects of 22 microsatellite DNA markers on stress traits in F,
population of pigs
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Abstract: In the present study, we analyzed the effects of 22 microsatellite DNA loci on behavior responses and plasma
concentration of hormones related to stress and metabolism following transport trial in pigs. These subjects were selected
from the segregating F, generation of a Pietrain (PIE) x Erhualian (EHL) cross, and the two swine strains differ in stress
tolerance. A so-called Backtest Score (BS) at 3, 10 and 17 days after birth (BS3, BS10 and BS17) was implemented to as-
sess the behavior responses for each piglet. Plasma concentrations of Insulin, ACTH, Cortisol, T3 and T4 in pigs were
measured after the 2 hours’ transport. One-way ANOVA was applied to analyze the relation between microsatellite poly-
morphisms and stress tolerance markers including BS and concentration of hormones. The results revealed that the allelic
number was 3-8, heterozygosity was 0.4155-0.7432 and polymorphism information content was 0.3651-0.8150. SW1808
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(P<0.01) and SW0320 (P<0.05) had significant effect on ACTH. The effect of SW1303 on Insulin, SW1092 on Cortisol,
SW0320 on T3, S0101 on T4, and SW2446 on BS3 reached a significant level at P<0.05, respectively. The effects of
SW2446 (P<0.01), SW1816 (P<0.05) and SW0092 (P<0.05) on BS10 were significant, and the effects of SW2108, SW1816
and SW1023 on BS17 were also significant (P<0.05). Our study suggested that these 11 microsatellites in swine were
closely associated with behavior responses and stress tolerance in response to transport.
Keywords: pig; microsatellite DNA markers; transport stress; Backtest; stress trait; correlation analysis
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Table 1 Characters of 22 microsatellites and conditions of PCR
i i iti i - Size range Annealing
Lable site Chromosome Relative position (cM) Primer sequence(5% 37T (bp) temperature ()
S0101 7 134.9 F: GAATGCAAAGAGTTCAGTGTAGG 196~224 58
R: GTCTCCCTCACACTTACCGCAG
SW2537 7 139.5 F: CAGACTGTTCTGAGGCTCCC 148~176 62
R: CAGAGCCTCCCTGCTCAC
SW2108 7 141.2 F: TGCTCCTGTCTGGAGTTATCG 132~156 65
R: AACAATGTGGCAAAGGAAGG
SW2446 7 148 F: GAGAGAGGTGGCAGAACCAG 147~153 65
R: AGGGACAGAGCTGCATGTG
SW1816 7 151.3 F: AGCTCAGCTCTGCACTAGGC 92~120 60
R: TAACCCAGTGGGAGCAGAAG
SW764 7 156 F: TAGCAGATTGTTTAGCCTCTGTG 112~130 60
R: AAGCATCTTTTCTAAGCACAACA
SW1303 7 156.6 F: GTATGCTGCGAGGAGGCC 129~155 62
R: GAGGGCCACAAGTACAGCC
SW1808 18 0 F: CCAAAAAAGTGGACTGTAAGCC 106~149 60
R: TACGGATGGATGGAGACAGG
SW2540 18 15 F: AAATTAGGTTCTCCACGGAGC 88~110 58
R: AAACACCTAACCAGGTCACACC
SW1023 18 5 F: AACCTGCTGAGCCACAGTG 90~132 60
R: GCAAGTACCCAATCTTTTTTCC
S0112 1 121.3 F: AATCCTGAGTATCCTTAATCAGGC 201~214 58
R: TGACATGATGCAGAGAAGGAGTC
SW0320 1 121.5 F: TCCCACAATCCCTGACTACC 162~168 58
R: AATCTTGGTTTAATTTGAGGGC
SW373 1 119.5 F: TTTGCTGCAAAGCAATGTTC 152~170 55
R: GGTAGGATTCAATAACACCTGG
SW705 1 122.6 F: CTGAAGTCTTGAGATGAAACGC 145~163 62
R: TGTAGAGCATTTCAGAGGAAGC
SW0056 1 127.1 F: AAGCCACATCTCTCTTCT 79~117 58
R: ATAAGTTGCCCCCTACAC
SW840 17 48.6 F: CCTGGAAACAACCTAAGTGTCC 121~137 55
R: TTCCACATTAGTTCCGGGAC
CH13 17 56.4 F: TTGGCATCCTTGTTGAAAACC 119~147 62
R: TTCATATGCTGCAGGTGTGGC
SW1920 17 56.4 F: GATCCGTATCTATAGCCACCTG 90~130 58
R: ATGAAAGCTACCAACCCTTCC
SW1092 1 95.8 F: CCTGCTATGTCTTATTGGGAGG 224~314 58
R: GATCCTGCATTGCCAAGG
SW1311 1 100.8 F: CAAATCATTGACTGCAGAAAAC 156~178 58
R: GCCTGGGTGTTAAGTAACAAAC
S0092 5 72.3 F: GGGAAACACTAAATCACTTGCCAT 130~150 60
R: GGGATCAAGACTTCACACTCCCAT
S0178 8 127.7 F: TAGCCTGGGAACCTCCACACGCTG 99~128 65
R: GGCACCAGGAATCTGCAATCCAGT
1.2.4 K4 M A¥E )
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-20 DNA TE , =20
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Fig. 1 Genotypes of microsatellites S0101 with silver stained

M: 50 bp DNA ladder marker; 1-14: Denote individual number; A—C: Denote different alleles of microsatellites.
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(P<0.01); sSw1808 ACTH (P<0.01); ,
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Table 2 Polymorphisns of 22 microsatellite loci in F, population of pigs
Lable site Number of allele PIC Number of efficiency alleles H
S0101 3 0.4848 2.2482 0.5552
SW764 5 0.6527 3.2330 0.6906
SW2108 5 0.6725 3.5877 0.7213
SW2446 5 0.6242 2.9539 0.6614
SW2537 5 0.6621 3.4647 0.7114
SW1303 3 0.5322 1.7111 0.4155
SW1816 5 0.6974 3.7845 0.7364
SW2540 6 0.5796 2.8016 0.6430
SW1808 8 0.8150 3.8942 0.7432
SW1023 3 0.4860 2.2687 0.5592
SW705 5 0.6798 3.6372 0.7251
SW0056 7 0.4534 1.8919 0.4714
S0112 6 0.7267 4.2059 0.7622
SW373 4 0.4674 2.0573 0.5139
SW0320 4 0.5715 2.7522 0.6367
SW1920 5 0.6051 3.0338 0.6704
CH13 3 0.4505 2.0520 0.5127
SW840 4 0.3651 1.6498 0.3939
SW1092 6 0.5221 2.2155 0.5486
SW1311 5 0.7317 3.1205 0.6795
SW0092 5 0.5840 2.8550 0.6498
S0178 4 0.5823 2.8561 0.6499
FT3 R BRI Z ERIEX R
Table 3 Correlation coefficient between stress traits in F, population
Trait Insulin T3 Cortisol T4 ACTH BS3 BS10 BS17
Insulin 1
T3 0.286 1
Cortisol 0.023 -0.124 1
T4 0.111 0.264 0.045 1
ACTH 0.053 0.163 -0.191 0.129 1
BS3 0.246 -0.227 -0.123 0.059 0.119 1
BS10 -0.309* -0.078 -0.056 0.118 -0.091 0.128 1
BS17 -0.173 -0.083 0.000 -0.023 0.0260 0.343** 0.239* 1
D (P<0. 05); ** (P<0. 01)

Notes: * indicates significant difference (P<0. 05); ** indicates extremely significant difference (P<0. 01).
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Table 4 The analysis of variance between traits and loci (F-value)

Lable site ACTH Cortisol Insulin T3 T4 BS3 BS10 BS17
S0101 1.659 0.494 1.808 1.513 2.945* 1.337 0.196 2.084
SW764 0.870 0.376 1.141 0.373 1.118 0.852 0.858 0.658
SW2108 0.714 0.522 1.079 0.767 0.997 0.912 1.065 2.572*
SW2446 2.433 0.136 0.516 2.078 0.885 2.635* 5.203** 1.967
SW2537 1.768 0.941 0.482 1.868 2.187 1.105 0.953 0.628
SW1816 0.213 0.221 1.268 0.670 0.576 2.568 3.210* 2.784*
SW1303 0.884 1.023 3.484* 0.260 0.876 0.839 1.151 0.531
SW1023 0.312 1.767 1.855 1.637 0.579 0.173 0.417 5.543**
SW2540 0.169 0.928 0.108 1.848 1.197 1.027 2.003 1.512
SW1808 5.178** 1.740 0.342 0.811 0.726 0.674 1.047 0.510
SW705 0.795 0.673 0.581 0.546 1.609 0.242 1.606 1.119
SW0056 2.197 1.368 1.236 0.775 0.025 1.507 1.333 0.646
CH13 1.619 0.825 0.322 1.750 0.220 0.454 0.874 0.049
SW840 0.516 0.062 1.214 1.092 2.809* 0.137 1.627 2.364
S0112 0.139 1.303 0.383 0.958 0.590 0.685 0.860 0.289
SW0320 3.887* 0.431 1.033 3.560* 0.631 1.882 1.474 2.155
SW1311 1.431 0.720 1.352 0.989 0.705 1.155 0.701 0.184
SW0092 1.799 0.391 0.822 0.542 1.257 0.503 2.953* 2.203
SWO0178 0.327 1.335 2.352 1.131 0.791 0.966 1.236 0.722
SW373 0.472 1.937 1.606 0.415 2.349 0.260 0.598 0.384
SW1920 1.241 0.370 0.990 1.310 1.610 1.942 1.083 1.074
SW1092 1.223 2.763* 1.030 2.495 1.049 0.120 1.098 1.014

* (P<0. 05); ** (P<0. 01)

Notes: * indicates significant difference (P<0.05); ** indicates extremely significant difference (P<0.01).
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Table 5 The multicomparison for stress traits of different genotypes in 12 microsatellite loci

. ACTH Cortisol Insulin T3 T4 BS3 BS10 BS17

Lable site Genetype No.
S0101 AB 5 6.1099 95.4659 7.6223 0.3998 24.0185° 4.00 2.73 2.67
AC 3 16.6440 135.3950 7.7508 0.5973 32.3687% 4.63 3.00 4.38
BB 16 5.4878 117.1477 9.6598 0.5911 32.8303® 3.22 291 241
BC 21 11.4202 111.0510 10.6442 0.5743 32.5633% 4.06 2.73 2.27
CcC 4 9.1038 106.0978 9.1144 0.4786 43.6295° 3.40 2.80 2.40
SW2108 AB 4 8.2120 108.7941 11.9426 0.6045 31.3573 4.20 2.20 2.80%
AC 3 - 117.3420 11.9382 0.6840 32.5892 3.00 2.78 2.11%
AD 7 8.8282 87.5447 9.9845 0.6164 28.7394 3.00 2.18 1.91®
BB 6 13.5165 118.4143 10.4173 0.6101 35.8657 3.33 311 4,00°
BC 5 - 120.2659 9.5295 0.5150 27.7665 3.57 2.57 2.14%
BD 17 7.8426 115.2720 9.3258 0.5288 33.3879 4.03 2.57 2.06°
DD 3 - 92.5928 7.3933 0.4650 31.2815 4.00 3.83 2.33%
SW2446 AA 9 11.1106 107.3339 8.9466 0.5145 31.6021 3.53% 2.00° 1.93
BB 27 7.7008 114.3159 10.1961 0.5819 32.3684 3.51° 2.66° 2.45
CcC 5 4.7536 118.6146 9.7524 0.4558 37.6298 4.38"  2.75% 2.75
DD 3 5.1943 99.6693 9.1047 0.4003 26.0175 533" 444"  3.89
EE 5 18.5956 113.9448 8.8031 0.6802 352526 3.56  3.33% 2.78
SW1816 BB 18 9.1535 113.1908 9.6460 0.6059 33.3527 3.16 2.57° 2.52°
BD 5 5.2898 110.1040 11.9394 0.5521 33.4151 4.43 1.86° 1.86°
CE 13 7.8291 101.9013 9.1222 0.5560 31.6848 4.09 3.30° 2.04°
DD 7 10.4105 111.4333 9.1901 0.4946 29.6173 4.46 2.31° 3.46°
SW1303 AA 15 7.4389 111.2395 8.0956° 0.5635 36.1488 3.50 271 2.75
AB 1 8.9003 120.0844  10.2960° 0.5288 32.0304 4.38 2.75 213
AC 13 12.8874 96.0199 11.1218" 0.5395 31.5433 3.82 2.81 2.64
BB 5 5.6800 135.4363 8.1904% 0.6205 30.1815 3.83 3.50 2.83
CcC 5 6.6184 119.8756  11.1361% 0.5674 29.0585 3.25 213 213
SW1023 AA 3 10.5867 67.7207 6.5620 0.6205 33.5907 3.50 2.25 1.75%
AC 24 7.9794 122.0316 9.4977 0.5082 31.6335 3.94 2.83 2.51°
BB 4 7.0171 113.3938 11.0104 0.5780 29.5340 3.56 2.44 4.67°
CcC 16 10.6208 105.0225 10.1667 0.6223 35.0355 3.81 2.93 2.30°
SW1808 AD 11 5.6761° 96.7421 9.9554 0.5913 30.0872 3.57 3.22 2.74
BH 3 8.6010%° 83.3547 9.8850 0.4813 24.8960 3.75 1.50 3.50
CE 5 25.4090° 114.4383 10.6885 0.5655 36.1961 3.80 2.20 2.60
[¢]] 9 8.3857%° 131.6884 9.7417 0.4789 33.4496 4.33 2.95 2.48
DE 3 8.4735%° 87.5370 7.7545 0.6087 35.3093 3.00 3.00 2.63
DH 3 22.7195° 99.5048 10.1498 0.6828 34.4240 4.25 2.75 3.25
EH 10 4.8575% 138.1155 10.2068 0.5982 35.3035 3.87 3.13 2.07
SW840 AC 4 7.6820 115.9198 11.1016 0.5920 33.9116® 3.60 1.60 1.20
AD 8 6.4258 108.0924 10.9546 0.5215 33.0466® 3.53 2.87 2.00
BB 5 13.6670 108.5093 8.7671 0.6801 42.8943° 3.83 3.50 3.50
CcC 32 9.0246 113.8554 9.3759 0.5401 30.8231° 3.83 2.82 271
SW0320 AB 6 18.7568% 109.2476 8.3210 0.5207% 32.7816 4.45 3.36 3.18
AC 3 - 92.6478 11.9812 0.8313% 31.4588 5.14 3.57 3.57
BC 9 7.1973° 114.8526 10.0031 0.4793" 30.1347 3.59 2.92 2.33
BD 15 7.6173% 124.7012 9.1739 0.5814% 34.2291 3.57 2.64 1.79
CcC 9 7.9369% 106.5457 10.0303 0.5928% 35.2187 3.64 2.54 2.89
SW0092 AA 5 15.9331 101.4050 11.3251 0.5808 31.2161 3.50 2.17° 2.17
AC 6 6.9747 109.7518 9.6264 0.4850 39.7439 4.38 3.46° 2.77
AD 22 7.4226 110.3745 9.7253 0.5413 30.4206 3.71 2.76° 2.38
AE 8 15.2374 112.9118 8.2850 0.6233 35.5467 4.00 3.62° 3.69
DD 4 3.6833 138.2166 10.3184 0.5016 29.7245 3.43 2.15° 2.29
DE 3 7.6820 122.4297 10.6325 0.5762 33.8855 3.67 1.33° 0.67
SW1092 BC 4 41172 168.5969% 7.6194 0.3343 28.5765 3.67 3.67 3.00
CcC 18 12.3770 108.2184% 9.2899 0.5645 33.5240 3.76 2.84 2.45
CE 6 9.2438 97.5037° 10.6996 0.4892 28.9184 3.50 2.90 1.70
CF 12 8.1399 121.0411° 8.9901 0.6070 36.2272 391 2.36 2.78
DE 3 4.0200 88.1547° 10.3848 0.4927 27.4630 3.50 3.25 2.50

(P<0.05)

Note: Data in the same column with differe

nt superscripts means significant difference (P<0.05).
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