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Use of Mutagenically Separated PCR for the Detection of the
Mutation Associated with Porcine Stress Syndrome

Andrew K. Lockley,* Jennifer S. Bruce, Stephen J. Franklin
& Ronald G. Bardsley

Dy of Applied Bi istry and Food Science, University of Nottingham, Sutton Bonington
Campus, Loughborough, Leicestershire LE12 5SRD, UK

(Received 14 November 1995; revised version received 10 January 1996;
accepted 12 January 1996)

ABSTRACT

A point mutation in the Ryrl gene encoding the ryanodine receptor in porcine skeletal muscle
is associated with enhanced growth characteristics and leanness but also with porcine stress
syndrome and pale, soft exudative meat in some animals. The current diagnostic test for the
mutation is based on the polymerase chain reaction ( PCR), followed by a restriction enzyme
digestion step, prior to agarose gel elecirophoresis. Using a technique known as mutagenically
separated PCR (MS-PCR). a one-step procedure for the identification of the point mutation
associated with porcine sivess syndrome has been developed. This removes ihe requirement of
the current PCR-based test for restriction enzyme digestion, is consequenily guicker 1o per-
Sform, and may lend itself more readily to automation. DNA from blood samples from a series
of animals were genotyped using both the conventional test and MS-PCR, and complete
agreement between ihe two methods was obtained. Copyright © 1996 Elsevier Science Ltd
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HAE | S | 58 = SR
4apEsy | BB | AB AA | AA(%)

2014 10 18] 1540 1 67 1472 956
2013 13 25 3013 2 85 2926 97.1
2012 12 33 3865 6 141 3718 96.2
2011 14 36 3845 4 208| 3633 945
2010 12 39 3867 7 244 3616 93.5
2009 12 33 3404 10 240| 3154 92.7
2008 8 31 2717 16 200| 2411] 88.7
2007 6 30 2973 8 332| 2633 88.6
2006 6 271 3017 22 474, 2521] 83.6
2005 5 25 3272 44 617 2611 79.8

http://www.angrin.tlri.gov.tw/pig_all.htm




EET2HE Landrace

e | _ SRR
L BB AB AA | AA(%)

2014 12 516 0 0 516 100.0
2013 17 986 0 3 983 99.7
2012 22 1079 1 6 1072 99.4
2011 22 1090 0 12 1078 98.9
2010 24 1264 0 23 1241 98.2
2009 21 1106 2 36 1068 96.6
2008 20 880 4 60 816 92.7
2007 23 987 0 21 966 97.9
2006 21 774 0 15 759 98.1
2005 21 853 1 16 836 98.0

http://www.angrin.tlri.gov.tw/pig_all.htm

F3& % Duroc
T e ]
oG g BB AB AA | AA%)

2014 15 639 1 46 592 92.6
2013 23 1356 2 64 1290 95.1
2012 25 1741 5 125 1611 92.5
2011 25 1860 4 167 1689 90.8
2010 29 2016 7 205 1804 89.5
2009 27 1797 8 197 1592 88.6
2008 28 1437 10 225 1202 83.6
2007 25 1713 8 310 1395 81.4
2006 23 2020 22 449 1549 76.7
2005 23 2184 43 598 1543 70.7

http://www.angrin.tlri.gov.tw/pig_all.htm
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EOAFL R A
HIZESE | 398 — -
44UEE; | BB AB AA AA(%)
2014 9 149 0 2 147 98.7
2013 100 257 0 4 253 98.4
2012 14, 330 0 3 327 99.1
2011 18| 450 0 5 445 98.9
2010 15 418 0 3 415 99.3
2009 19 379 0 2 377 99.5
2008 16 334 0 2 332 99.4
2007 13| 256 0 1 255 99.6
2006 14 204 0 9 195 95.6
2005 16/ 208 0 1 207 99.5
http://www.angrin.tlri.gov.tw/pig_all.htm
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Effect of the Estrogen Receptor Locus on Reproduction and Production
Traits in Four Commercial Pig Lines'

T. H. Short*, M. F. Rothschild’, 0. L Southwoed’, D. G. McLaren*, A. de Vries’,
H. van der Steen, G. R. Eckardt’. C. K Tuggle’, J. Helm’ D. A. Vaskel,
A. J. Mileham®, and G. S. Plastow®

*PIC USA, Franklin, KY 42135 "Department of Animal Science, lowa State University, Ames

50011; *PIC Europe. Fyfleld Wick, Abing"don. Oxfordshire, UK: SPIC Group, Fyfield Wick. Abingdon,

Oxfordshire, UK; and

Marshfield Clinics, Marshfield, WI 54449

ABSTRACT: We investigated the effect of the
estrogen receptor (ESR) gene on growth and
reproductive traits in four Large White-based commer-
cial pig lines. A total of 9,015 litter records from 4.262
sows genotyped at the ESR locus were analyzed to
determine whether ESR influenced total number born
{TNB) or number born alive (NBA). Teat number
(TN). test ADG, ADFI, feed:gain ratio (F/G). and
ultrasonic backfatr (BF) were also analyzed to deter-
mine effects of ESR. The TNB and NBA were
increased per favorable allele of ESR (7 < .01) with
additive effects of 42 (.31) and .39 (.31) pigs/litter in
the first parity (later parities), respectively.

Dominance effects were near zero in parity ene, but
they were .16 and .14 pigs for TNB and NBA,
respectively, in later parities (P < .05). A favorable
additive plelotropic effect was detected for BF (P <
.001; —.11 mm per copy of the favorabla litter size
allele). There were no detectable effects on ADG or F/
G (P = .10), although ADF was reduced 18 g/d per
copy of the favorable litter size allele (P < .05).
Average TN was 13.1 for pigs carrying the favorable
litter size allele vs 13.2 for noncarriers (P < .05).
Marker-assisted selection using ESR is warranted to
increase litter size in the Large White-based lines
considered here and will be of considerable economic
value to pork producers.

Key Words: Estrogen Receptors, Reproduction, Growth, Cenetic Markers, Major Genes, Pleiotropy

J. Anim. Sci. 1997. 75:3138-3142
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ZERN ESR

\ % BB

AR | S | S

ZauE% | NN | MN | MM | MM(%) | M- | M-(%)
2014 10 18 1481 1164 198 119 8.0 436 14.7
2013 13 25|  2948| 2338 363 247] 8.4 857 14.5
2012 12 33 3751 2899 499 353 9.4 1205 16.1
2011 14 36/ 3706 2997| 413 296/ 8.0 1005 13.6
2010 12 38 3833 3274 386/ 173 4.5 732 9.5
2009 120 32] 3222/ 2779 300 143 4.4 586 9.1
2008 8 31 2640 2274 247 119 45 485 9.2
2007 6| 27| 2275/ 2022 176 77| 3.4 330 7.3
2006 6| 25 2274 2147 87 40, 1.8 167 3.7
2005 5 23] 2538 2397] 99 42 1.7 183 3.6

http://www.angrin.tlri.gov.tw/pig_all.htm
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Landrace
AR
A | 5 -
“EGEE NN MN | MM | MM(%) M- M-(%)
2014 12 516 437 63 16 3.1 95 9.2
2013 17 985 841 114 30 3.0 174 8.8
2012 22 1072 912 149 11 1.0 171 8.0
2011 22 1078 957, 119 2 0.2 123 5.7
2010 24 1242 1057 172 13 1.0 198 8.0
2009 21 1036 920 110 6 0.6 122 5.9
2008 20 816 747 69 0 0.0 69 4.2
2007 20 716 647 68 1 0.1 700 4.9
2006 17 543 515 26 2 0.4 30 2.8
2005 20 605] 573 29 3 0.5 35 29
http://www.angrin.tlri.gov.tw/pig_all.htm
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4EBESY NN MN [ MM | MM(%) M- M-(%)
2014 15 598 593 5 0 0.0 5 0.4
2013 23 1303 1302 1 0 0.0 1 0.0
2012 25 1637 1637 O 0 0.0 0 0.0
2011 25 1746 1745 1 0 0.0 1 0.0
2010 28 2006| 2006 O 0 0.0 0 0.0
2009 26 1702 1697 3 2 0.1 7 0.2
2008 28 1428 1427 1 0 0.0 1 0.0
2007 23 1329 1328 1 0 0.0 1 0.0
2006 23 1578 1576 1 1 0.1 3 0.1
2005 22 1757, 1752 5 0 0.0 5 0.1

http://www.angrin.tlri.gov.tw/pig_all.htm

Yorkshire
VN

R, o % BRI

ACTTE L NN MN MM MM (%) M- M-(%)
2014 9 149 13 81 55 36.9 191 64.1
2013 10 255 37 114 104 40.8 322 63.1
2012 14 328 66 146 116| 35.4 378 57.6
2011 18 446 115 190 141 31.6 472 52.9
2010 15 416 97 184 135 32.5 454 54.6
2009 19 362 93 157 112 30.9 381 52.6
2008 16 332 68 170 94 28.3 358 53.9
2007 12, 213 44 106 63 29.6 232 54.5
2006 12 134 44 60 300 224 120 44.8
2005 13 149 47| 65 37| 24.8 139 46.6

http://www.angrin.tlri.gov.tw/pig_all.htm
® Ploneers In swine genome project

Lawrence B. Schook Max F. Rothschild
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Assembly: Sscrofal0.2, Aug 2011
Database version: 79.102

Base Pairs (g & A ¥1) 3,024,658,544
Golden Path Length: 2,808,525,991
Genebuild by: Ensembl
Genebuild method: Full genebuild
Genebuild started: Sep 2011
Genebuild released: May 2012
Genebuild last updated/patched: | Feb 2014
Coding genes: (BEHE&HEER) | 21,630

Non coding genes: 3,124
Pseudogenes: 568

Gene transcripts: 30,585

www.ensembl.org/Sus_scrofa/Location/Genome

FEE  QIL ZERE  QTL ZEE  QTL
1 1933 8 714 15 500
2 1563 9 571 16 278
3 408 10 255 17 249
4 951 11 222 18 243
5 511 12 457 X 378
6 1199 13 529 Y 1
7 1451 14 611

www.animalgenome.org/cgi-bin/QTLdb/SS/index
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