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ABSTRACT

In this study, the efficiency of microsatellite (MS) markers for pork quality was examined and further, their suitability to
domestic pork industry also was verified, by measuring meat quality parameters of Berkshire breeds. A total of 323 pigs of
Berkshire breeds were slaughtered and subjected to meat quality evaluation. In addition, the genomic DNAs from blood samples
of slaughtered pigs were used for genotyping analysis of 50 MS markers. The results revealed that Berkshire breeds have
excellent meat quality, compared with the popular domestic breeds such as Duroc, Yorkshire, and Landrace. Noticeably, the
Berkshire breeds exhibited a significant post-mortem pH24hr (5.88+0.01) and fat content (2.878 +0.06). Through the linkage
analysis between MS markers, 14 MS markers showed significant association with meat quality traits (p<0.05). Maximum
significant differences of 0.55 pH24hr value and 2.04% fat content were observed between the highest and lowest allele
populations. If these 14 MS markers are applied to the pork quality diagnosis kit, the synergistic effect can be expected in meat
quality parameters such as meat color, fat content, pH 24 hr, cooking loss, drip loss and water-holding capacity.
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Hou % (2003)2 microsatellite markere} =17 24323}

Table 1. List of used microsatellite markers
Primer Chr. R.P (cM) Min/Max Primer Chr. R.P(cM) Min/Max
S0312 1 59.1 102/118 SW1856 7 61.5 180/200
SW2185 1 67.6 145/175 S0102 7 70.1 123/143
SW2166 1 70.2 150/182 SWl1614 7 85.2 160/184
S0113 1 80.5 180/198 SW2040 7 90 166/180
SW962 1 80.5 130/160 SW1816 7 151.3 92/120
SW970 1 83.7 227/375 S0019 9 86.4 192/212
SWR982 1 86.2 189/211 SW1349 9 142.5 127/161
SW373 1 119.5 152/170 SW497 10 39.3 93/116
SW256 2 19.2 92/118 SW1632 11 16.6 176/215
SW942 2 59.5 136/144 SW864 13 43.1 168/183
S0091 2 64.3 148/168 SW1027 14 21.5 133/161
SwW487 3 46 148/188 SW104 14 452 219/237
SW2047 3 75.3 168/184 SW210 14 46.3 218/242
SW752 4 51.2 108/124 SWR925 14 56.9 123/148
SW839 4 62.3 144/166 S0355 15 13.8 244/271
SW841 4 71.2 158/188 SW919 15 25.7 87/138
SW38138 4 105 126/179 SW1865 15 73.1 113/123
SW1710 4 105.8 137/197 SW1945 15 76 95/111
SW310 5 111.1 109/135 SW2083 15 81.1 141/155
SW1329 6 18.6 88/128 KS154 15 81.1 160/170
SW2406 6 21.4 220/258 KS158 15 81.1 107/129
SW1353 6 29.2 154/170 SW936 15 88.5 92/112
SW1841 6 41.5 175/236 KS155 15 90 109/125
RYRI1 6 75.3 270/350 SW769 17 117.5 106/139
SW353 6 102.5 144/164 SW2588 X 128.4 101/124

Chr; chromosome, R.P; Relative position, Min/Max; minimum/maximum allele size
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Table 2. Character of meat quality traits in Berkshire

extensionA| ZtH9700, Applied Biosystems, USA). PCR +4]
A¥= 500HD Liz size standard marker®} Formaldehyde
(Applied Biosystems)S &33to] ABI3130XL Genetic analyzer
oAl &I} (Applied Biosystems, USA). Genemapper program
(Version 4.1, USA)IA A8g 23S EA8k3th

o= Y&

M
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St MS marker®] tHFHAee] AdS <ls)
program version 9.1(2002)% o|-&sto] TAREAlE AAEAL,
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gelatairt.

N
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Table 20 vhebdl wheb ZE9kch

vt FE NEe &9 B S7EAE Holn
ol 2 T a9 2AENE KoL (A, 2009), EAF
W8, dedgols, 83K 717} 71.84, 7525, 73.26 kgo® W=
ol27k 7P A vEhe S ¢ 4 At # A9 HaAn
T EAITE 85.06kgo® o] Al FFRU =L HS ST
T Sk SAACAE 75, d=dels, aaM 747t 1146,
11.06, 11.23mme= Yeh} Wardst FERUE © 4L

Traits Means + SE Min Max
CW (kg) 85.068+0.32 71.00 105.00
BFT (mm) 24.408+0.26 12.00 37.00
pH45 5.99240.01 5.34 6.90
pH24 5.882+0.01 5.40 6.72
CIE —L* 48.355+0.16 38.01 57.68

—a* 6.19 +0.06 3.40 9.86

—b* 2.767+0.05 0.78 6.15

WHC (%) 58.056+0.13 52.85 64.97
Chemical composition (%)

Collagen 0.893+0.00 0.53 1.27

Fat 2.878+0.06 0.67 10.15

Moisture 75.498+0.04 70.44 77.57

Protein 23.74 +0.03 21.46 25.44

Drip Loss (%) 4.329+0.10 0.75 14.38

Cooking loss (%) 28.198+0.17 15.22 39.02

Shear Force (kg) 2.784+0.03 1.47 4.83

CW,; carcass weight, BFT; backfat thickness, pH45 and pH24; pH at 45min and 24hr after post-mortem, CIE-L*, a* and b*; meat

color lightness, redness, and yellowness, WHC; water holding capacity.
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Table 3. Means + SE value of meat quality traits among alleles of markers

Marker N pH24hr CIE-L* CIE-a* CIE-b* WHC Fat DL CL SF
S0312
101 34 589403 48.46+0.63° 6.09+0.14  2.63+0.18 847+047  246+0.15°  4.67+030  27.45+0.50  2.75+0.10°
105 58 5.8240.03  48.76x0.33® 6.09+0.14  2.8140.11  58.18£0.26  2.56+0.13°  4.62+021  29.00£0.38  3.00+0.09"
107 21 5.89+0.06  49.59+0.85" 5924030  3.00£029  57.83:0.59  3.36£0.36"  4.15+0.43  28.35+0.75  2.53+0.11°
109 250  5.8840.01  48.19+0.19° 623+0.07  2.7340.06  58.15+0.16  2.85+0.07°  4.41+0.13  28.03+020  2.73+0.04°
111 185 5.88£0.01  48.60+0.22° 6.10£0.08  2.80+0.08  58.08+0.17  2.88+0.09°  4.32+0.13  28.25:0.22  2.79+0.04""
SW962
129 359 5.89+0.01  48.49+0.16  6.15+0.06°  2.78+0.05°C 5826+0.13  2.88+0.06°C 4.28+0.09  28.30+0.17  2.79+0.03"
146 24 58740.05  47.67+0.63  6.96£027"  335:021" 57.94+031  3.49+0.38"% 4.154031  28.79+0.81  3.02+0.13"
152 43 5.88+0.03  4823+0.41  6.1540.1° 256+0.13°  57.8140.34  2.55+0.14° 4204029  27.08+04  2.66+0.08"
158 178  5.87+0.02  48.15+021  6.07£0.09°  2.57+0.07° 57.49+0.17  2.72+0.10°C 4.50+0.14  28.16£023  2.79+0.04"
160 15 5874007  49.3+0.71 6.3120.25°¢  2.97+024%C 58.09+0.63  3.4+027°°C  47940.83  28.16+0.68  2.49+0.14°
S0113
180 398 5.8840.01  48.58+0.15  6.10+0.05°  2.78£0.05 28.13%0.01  2.87£0.06  4.29+0.09  28.34+0.15  2.77+0.03
182 10 5944005  47.06£0.96 6.6240.45°  2.88+023  58.42+0.61  2.95+028  4.0240.52  26.72+0.63  2.95+0.21
186 218 5.88+0.01 47954020  634+0.08° 2.75+0.07  57.88+0.15  2.88+0.09  437+0.12  28.12+0.23  2.80+0.04
188 18 5.90+£0.05  48.73+0.88  6.08£0.31°  2.73:026  5837+0.60  3.10:0.35  4.70+049  27.16+0.89  2.79+0.13
SWR982
204 236 5.85+0.01°  48.67+020 647+0.08  3+0.07 58+0.15 3.03£0.09  4.56+0.13°%  28.48+02  2.77+0.04
206 364 5.91+0.0° 48.14+0.16  6.03+0.05  2.67+0.05  58.16+0.12  2.84+0.06  4.13+0.09°  27.99+0.17  2.82+0.03
208 30 5.79+0.12°  48.65:049  632+0.18  2.5940.14  57.45+0.4 2.60£0.22  4.83+033% 28444049  2.74+0.11
SW256
93 21 6.0240.04"  4828+0.63  6.0540.24  2.91+02™ 58.55+0.51"" 2.83+0.20"° 4.06+043"  28.15+0.85  2.95+0.12
97 40 5.93+0.04"° 48484050 63540.19  3.29+0.16" 59.56+036"  3.64+£0.22"  3.75:023°  28.38+0.57  2.63+0.08
99 187  5.86+0.02°°C 48.43+021  621+0.08  2.77+0.07™ 57.80+0.16"%C 2.73+0.08"® 4.55+0.14°  28.40+0.24  2.90+0.05
103 90  5.87+0.02°%C 48.77+032  6.07+0.12  2.64+0.10° 57.95:0.24°% 2.81+0.13"® 4.6240.19°  28.30£031  2.68+0.06
105 175 5.87+0.02°°C 48374022  622+40.08  2.78+0.07" 58.14+0.18"%C 2.89+0.10"% 4.24+0.14®  28.04+0.22  2.76+0.04
107 84  5.87+0.02°°C 48314034  6.20+0.12  2.74+0.10™ 57.7740.24"%C 2.94+0.15"® 435+0.17° 27.844032  2.73+0.06
119 19 5724003  4884+0.6  625+0.18  227+0.18° 5624+027° 23+0.18°  4.8940.43"  2842+0.57  2.69+0.12
S0091
148 54 587+0.03°  47.99:041  659+0.16°  3.03+0.14  58.54+0.28"% 3.13£021" 4154022  28.65£0.39  2.90+0.09
152 33 5.9540.04°  48.54+0.56  5.95+0.17°  2.79£0.17  59.05:0.43"  3.38£023"  4.01£030  27.284043  2.65+0.09
160 364 5.88+0.01°  4833+0.16  6.19+0.06°  2.67+0.05  57.78+0.12°  2.75+0.06°  4.47+0.10  28.18+0.17  2.80+0.03
163 55 5.9240.03°  4843+0.33  6.18+0.16°  2.96+0.13  58.54+0.33"% 3.134£0.15® 3.93:0.22  28.43+0.47  2.78+0.08
167 93 5.83+0.02°  48.74+0.31  6.18+0.1°  2.9040.10  57.8120.22°  2.89+0.11°  446+021  28.26+0.33 2.8 +0.06
169 35 5.91+0.04" 48394051  5.93+0.17°  2.69+0.18  58.09+0.38° 2914024 3.98+0.32 283 40.52  2.61%0.07
SW310
109 323 5.89+0.01  48.19+0.17  6.1940.06  2.78+0.05° 58.06+0.13°  2.92+0.07  4.15+0.1 28.08+0.18"  2.78+0.03"
111 206 5.8740.01  48440.17 6.17+0.06  2.70£0.06 57.93x0.14%  2.79+0.07  4.50+0.1 28.15£0.17°  2.76+0.04°
131 21 5.88+0.04 48944051 6584023  3.39£020" 59.840.55°  3.14£0.22  4.66+034  29.91£0.63" 3.13x0.15°
SW353
142 61  5.9240.03°  47.98+030  6.1740.13  2.69+0.13  5825+0.32° 2.8 #0.14  4.17+021 28 +039 2.8 +0.09
147 242 585+0.01°  4851£0.19 629+0.07  2.77+0.06  57.87+0.15° 2.87+0.08  4.42+0.12  28.39+02 2.8 +0.04
149 55 5.84+0.03°  4844+04  6.15+0.15 2924012  5835203%  2.73+0.19  4.624028  28.70£044  2.79+0.07
151 98  5.91+0.02°  4830+0.33  629+0.12  3.02£0.09  5851+0.21°  321+0.11  4.17+0.17  28.04+0.34  2.83+0.07
153 115 5.88+0.02°  48.174026  5.98+0.09 244008  57.55:0.22° 2.81x0.14  4.09+0.16  27.93£027  2.62+0.05
157 34 6.03£0.04°  47.78+0.56 595020  3.01£02  59.41£029" 2.99+0.18  3.75%029  27.30£0.64  2.76x0.1
159 30 5.82+0.04°  49.02+048  6.1240.17  2.6640.18  57.45+049° 246021  5.16£037  29.01£0.46  2.98+0.11
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Table 3. Continue

Marker N pH24hr CIE-L* CIE-a* CIE-b* WHC Fat DL CL SF
50102

126 104 5.89+0.02  48.02:028"  6.16£0.09  2.62£0.09° 5820:024"  2.67+0.1°%¢ 43 0.16 2831030  2.92+0.07°
130 505  5.88+0.01 484 £0.13°  6.17+0.05  2.78+0.04®  58.030.1" 291£0.06°  431+0.08  28.16x0.14  2.74+0.03"

132 6 5794007 47.96£0.53°  6.09£0.72  2.06+021°  5640£045° = 2.024023° 551£1.03 285118 2.74+0.15"
136 20 5.88+0.05  47.72+0.80"  6.60+:03  3.31+025%  59.02+036"  3.48+0.36"  4.07+036  27.66£0.66  3.07+0.15"
SW497

92 19 6.010.05 46.67+0.55°  5.66+0.30° 2.50+0.16°  58.60+0.36 262+0.11  3.44+039° 2591+0.88°  2.76+0.10
94 58 5.88+0.03™ 48.73+036° 5.96+0.12° 2.59+0.12°  58.25+0.30 2.68+0.15  4.56+021"° 28.55£0.33%¢  2.81+0.09
100 386 5.89+0.01™ 48.15+0.15°%  6.19+0.06™ 2.75+0.05°  58.11%0.12 290+0.06  4.21+0.09® 28.1440.16°  2.78+0.03
106 5 57440.03°  5320£135%  7.3520.62" 443054  57.22+0.58 3112031 6.04£0.54* 32.6242.0°  3.68+£0.39
108 78 5.85+0.027° 48.80+0.34% 6.44+0.12™ 2.92+40.1°  57.56+0.24 2.87+0.13  4.66+023" 28.40+0.35° 2.77+0.07
110 95 5.8840.02"™ 48.58:0.30% 6.18+0.11"° 2.79+0.11°%  58.1320.24 297+0.14  436+0.19" 2821£031°¢ 2.77+0.07
SW210

219 7 583004 49424083  6.53:031  3.624024°  60.53x0.73*  4.23:039*  3.74£022  30.10:0.4 2.62+0.06
229 68  5.89+0.03 48294039  6.16+0.14  2.91+0.14°  58.15£027°  3.09+0.19°  4.16£024  27.79+037  2.71+0.06

236 110 5.90+0.02  48.16+0.26 6.10:0.11  2.77+0.09"  5832+022° 2.88+0.10°  4.14£0.15  28.07+0.31 2.9140.06
238 239 5.8840.01  48.45+0.19 626+0.07  2.78+0.06°  57.91+0.15" 2.85+0.08°  4.50+0.13  28.25+0.2 2.75+0.04

240 75 5.80+0.02  48.37+0.40 6.19+0.13  2.85+0.12°  5843+0.28" 2.87+0.12° 4263023  28.25+0.40 2.68+0.07

242 125 5.87+0.02  48.26+0.25 6.1320.10  2.56+0.08"  57.60+021° 274+0.11°  430+0.15  28.31+0.27 2.85+0.06

244 18 5.87£0.05  48.56+0.76 6.10:0.19  2.57+0.22"  58.18+047" 267+0.16°  471£043  27.64+0.75 2.81£0.12
80355

244 142 5.90+0.02"  48.32+0.26 6.05:0.09  2.82+0.08"® 58.90+0.19* 2.84+0.09"  4.20+£0.14  27.66+0.25 2.86+0.06

246 86 5.87+0.03a"  48.90+0.25 6.33£0.11  3.07x0.1* 58.16:0.26" 3.1940.16" 4274022  28.90+0.33 2.73+0.07

248 207 5.90+0.01°  48.18+0.22 6.19:0.08  2.65+0.07*® 57.95+0.16* 2.78+0.08"  4.21+0.11 27.82+£0.22 2.72+0.04
250 126 5.88+0.02"  48.02+0.27 6.2120.1 2.61+0.09"®  57.35:0.18" 2.82+0.1°" 4.47+0.18  28.46+0.29 2.78+0.05

252 3 5.65+0.06°  48.67+1.28 6.02+037  2.17+027°  5536+0.18" 1.50£0.34°  5.69+0.74  29.98+1.10 2.77+0.23

259 80 5.83+0.02"  48.82+0.34 6.28+0.13  2.92+0.11"°  58.00+0.29* 3.00+0.19"  4.71£023  28.93+0.31 2.88+0.07
SW936

92 8 5.88+0.06"  47.57+0.74 6.34£0.33  2.21+0.37c  57.86+1.28 2.56+0.45¢c  3.58+0.46c 27.89+1.13 2.7240.26

96 74 5.93+0.03"  48.48+0.39 6.08+0.13  2.79+0.12°%  58.12+0.25 2.94+0.13*®  4.16:023"  28.06:+0.42 2.68+0.07

101 77 5.88+0.02"  48.44+0.33 6.42+0.13  3.26+0.09"  58.91+0.23 337£0.17° 4.2 £0.22"  28.61+0.37 2.92+0.07

103 59 5.9240.03"  48.02+0.37 6.37+0.16  2.96+0.13"®  58.55+0.28 3.07+0.15°%  4.03+0.23" 28.53+0.39 2.91+0.09

109 249 5.85+0.01° 48.57+0.18  6.16£0.07  2.67+0.06° 57.70+0.15 2.71+0.08%  4.65+0.12° 2827+0.19  2.77+0.04
111 179 5.91+0.02° 48.11+0.23  6.1240.08  2.64+0.08°C 58.01+0.18 2.82+0.08"%  4.14+0.13® 27.894023  2.74+0.04

SW2588

100 34 596+0.03" 4848+0.58  6.08+0.19° 3.07+0.16"  60.48+043"  3.45+022"  3.58+0.30  28.87+0.51"  2.69+0.10
108 117 5.96+0.02° 48.17+030  6.04+0.10° 2.93+0.08"  59.76+021"%  3.22+0.11"  3.97+0.17  27.27#027%  2.74+0.06
114 7 6.00£0.04° 46874044  5.132026° 2.38+0.18"% 29.73:0.59""  343+0.46"  3.56x044  24.93+0.71°  2.60+0.21

116 309 5.8740.01°  4845+0.18  631+0.06"° 2.81+0.06"" 57.61+£0.12°%C  2.92+40.07"  4.43+0.11  28.21+0.19"  2.79+0.04
118 175 5.82+0.01° 4833+0.18  6.1740.09" 2.56+0.07°°C 57.21+0.14"°C  2.46+0.07°  4.59+0.12  28.59+0.20"  2.84+0.04

D traits CIE-L*, a*, and b*; lightness, redness, and yellowness of meat color, F; fat content, WHC; water holding capacity, CL; cooking loss,
DL; drip loss, SF; shear force

The ‘N’ represents the appearing number of an allele in the population.

*“Means with the different superscripts in the same column are significantly different (p<0.05).

A€ Means with the different superscripts in the same column are significantly different (p<0.01).

— 03—



1295 mm=z Yepyith §27d g2 gloAx

Sl MANFe e FE

pH #ke] (pH45 min¥} pH24hr) =31, THUiA]

of B we oz ek o
AFY Fo| ol mZ H|ws})

ToA = 54 5A4E &
A $49a 7
%59 AL 3
2 drgo]X IMIA QA

o] $4aita WolEe AnE
oleg sz Wanze] &
Bk HojH L, wu) Lw|Ae]

pe=
¥ pH7F 52 waMFo] mil-

2 ddEch

Lee et al.;

2. MS marker2t S & nto| izt M

1)
A

9] 507} MS markers} &
3} 1470004 2 54

47) MS markerol] T3}
2434 %S Yz
] 3

[ A T )
N

ML o T & S
mNEHm%rQJ

i
w
;
rr
+8T

off

U rlo r\ﬂ

v )

jud)
=)
T
M o
o
)
o

4 1% ey

N
—~

. fo d

ook

ae it 5 »}EM~ 25 ke

el ﬁééh =2 dABAo
4 31Tk Table 3¢ $2R4%0 thal 914 A
3235 HAAMZ9

ohjr

o ox MY
o

Microsatellite Markers Related to Meat Quality in Berkshire

R thE FAAAE dBie] P Ueks A & 5 A
S &
q‘

— =
Genome scan X402 FE3 JEH & o83 52 34
Fhe] edgk EAelA 1 A S0312~801132 SA9] pHSt
A RIESIH(Liu &, 2006). o438 FF

ot} 7HilE Extont B AelM o] YXelA pH24hr
OME} e 54 o A e 2HE &I F Sloith
W AAA EAlsE SW2567 S0091-& B pH24hr, 41,
BEY, g ANt 2 ARSI gldle, o
%ﬂx} A9 47t =i SAETAske] Aol Bad
v} 9lth(Liu 5, 2007; de Koning &, 2001). SW3102] $IX|+=
Harmegnies % (2006)¥} Rohrer % (2005)2] <1-olA 2

Eob Aol Erha Hled B Ay %9 =
olJE} (p<0.01), B4, 717 =9z aga Adt
FojAdol LERtth SW353S pH24hr, S4, B4, aE]n =
et Aol JERdTh ofeh 2ol pH24hreh G¥dol 9l
S iRl dg Sl A dehvks
74]—% AT 4 AUTE SW4A97Le At Ak Al
3}o

=

ddgo] e =2 7
=

Ha &

nto
o o® H1 2 2 7

Wik &, 2006) US Aol w& AR oIt
SW210< de Koning 5 (2001)2] o1FolA ¢} vizriA| =2
AwoA folA Aol vergtal, B At
e gl = glglrh S0355+% Malek % (2001)0] <@l
pHeRe] A#Ado] 8187 v} 9lar, 2 ATl A= allele typeol
2t 59| pH24hr, M=, WA, AW 9, 23 7HEzE
= ABAS YERHRITE SW936& RN 4271 98k G4

A 159 EAlshs AN =gEete] dibde] Haug )
ol=d| Bertram 5, 2000), ©]7]olA% pH24hr, A%, HIFA,
ek =Rz BEHo] 9y Zow el $4 aﬂx]

N

Table 4. Post-mortem pH24hr values in loins according to high (H) and low (L) alleles of MS markers

iz T
Marker allcle PH2A allele PHA DHL) Fvalue
SW256 93 6.02:0.06" 119 5725012 0.30 2.70%%
SW936 96 5.930.03" 109 5.85£0.01° 0.08 2.79%
SW353 157 6.03:0.04° 159 5.82:0,04° 021 4,374
SW2588 114 6.00:0.04" 118 5.8240.01° 0.18 7.90%
S0091 152 5.95:0,04° 148 5.87:0.03° 0.08 231%
SW210 236 5.90:0.02 219 5.83+0.04 0.07 0.39
SW962 129 5.89:0.01 129 5.8740.02 0.02 0.63
S0113 182 5.94+0.05 186 5.88+0.01 0.06 0.29
SWROS2 206 5.91+0.01° 208 5.79:0.12° 0.12 4.84%
SW497 92 6.010.05™ 106 5.74£0,03° 0.27 237

All values are mean =+ SE.

The H and L indicate the alleles representing the highest and lowest post-mortem pH24hr values, respectively, among the total

appearing alleles of MS markers

in Table 3.

*“Means with different superscripts in the same row are significantly different (* p<0.05, ** p<0.01).
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Table 5. Fat content (%) in loins according to high (H) and low (L) alleles of MS markers

H L

Marker allele Fat content allele Fat content D(H1) Fvalue
S0102 136 3.48+0.36" 132 2.02+0.23° 1.46 3.49%%*
SW256 97 3.64+0.22° 119 23 +0.18° 1.34 2.95%*
S0355 246 3.19+0.16" 252 1.500.34° 1.69 2.32%
SW936 101 3.26+0.09° 92 221+0.37° 1.05 3.96**
SW2588 100 3.45+0.22° 118 2.46+0.07° 0.99 6.78%*
S0091 152 3.38+0.23° 160 2.75+0.06° 0.63 2.78*
SW210 219 4.23+0.39° 244 2.67+0.16° 1.56 2.97**
SW962 146 3.49+0.38" 152 2.55+0.14° 0.94 3.62%*
SW487 156 3.22+0.41° 158 2.5 +0.34° 0.72 2.42%
SWR925 120 3.12+0.13" 134 2.05+0.40° 1.07 2.22%

All values are mean + SE.

The H and L indicate the alleles representing the highest and lowest fat contents, respectively, among the total appearing alleles of MS
markers in Table 3.

““Means with different superscripts in the same row are significantly different (* p<0.05, ** p<0.01).

I} AFAo] gl Aoz dHH X G| EAsh= sw2588~ 2 of
59| pH24hr, AMwet FA B, A I =y 7HE
kol B o)A Aol =it 2 A7 HasE S48 gigk SAS EAste] s =54
oj¢p o] H o)A o] §gt MS marker= o] ATAT oMY A3AS FISkAL, MS markerE 83 §H 45 7|
oA wel 2 AT AR v & o, FAR A7AT A Aol &4l disiA BAET HAaM 323FE FY AL
5 yeho] A e ARE EAF £ gl FERANA AFElaL EEste] $APAS A5k, Pl o iE
genomic DNAE #8]309] 50712] MS markerd] gt -7}
3. 7 A Mol ot 413813 E} HAMES FllolA 7P Bo] o] &HL e W

834, A=gols FHUE §0) glojA v 58 54

‘ UrEhHME} 53] =% 2447 & pH k2 Ht 5.88+£0.012

I AFAE £ WA 59 ol 2 o9 =A Jehda, AgEke] A9 2.878 £0.062 21

FA3 MS marker2te] AHAAE elslich 2 43 A Atk MS marker2}te] A % golgt 73;4 147) MS marker

go] = A& YEPE 147] MS marker= M3MFY] 4 ¢ 71 §EFAY AAAEE

T AL Mitel oAulst §E B 5 USA Hrks] 2ok pH24hro} A Wg&Hol A= 7h
Table 49} 5% Z} MS markerol|A] @3¢ Az @42 5 o] 71 wr& Fdhol H]3) 2.

oA pH24hre} AHgheke] HAgte] 714 =7 Ve diEs S Atk oled BAS wanFe 4 o5 7Hi1 Aol o]

A2 (H allele)st 7P wHA v w32 (L allele)«] gk &4, AUSHE pH24hr, 7FEREE, =9k 1Eal B

T3+ SE#S YERN I It} Table 45 RW, H9 L UHF42  Aolld §2 AR =2 AFadE 70 + & Aoz

7+l pH24hr ko] Zpol= Ao 0.32¢45E 4 0.059 zol7} vt

Uepd=d], oleidh pH24hre] & Aol §of B, 7hdzte]l  (FAlOl §7, MAM, 2944 viA)

U =gl s s A He AS AT 5 vk A

ol Aol Hot L iR AAR M F el Aolg ww ZtAtol

(Table 5), Al 2.04%°M4 22 0.63%2] AW FF AJolE Tl

o
=
=
k)

KR
=

S
9,
oX,

X
1o rlr

e g8 Az rﬂw a1
0

& oI ook 2L AR F Aol Ho A B o m2AE ulo) o 12D (FAME: 20080401034059)
Awst 22 JAol® IA S VA= FHE VT F dE o A0 9 o]FoA Aoz ol 7M=L
Aot
o9} o] &2 FHghol & Aol7F YEhtE MS markerd] & ol 28 2 3
IS o] 83l AMAwE Adstd S4o] ¢ MAE &
Fohedl £2 a9t g Aos FEH Anderson. S., Aldana, S., Beggs, M., Birkey, j., Conquest, A.,

— 95—



Lee et al.; Microsatellite Markers Related to Meat Quality in Berkshire

Conway, R., Hemminger, T., Herrick, j., Hurley, C., lonita, C.,
Longbind, j., McMaignal, S., Milu, A., Mitchell, T., Nanke, K.,
Perez, A., Phelps, M., Reitz, J., Salazer, a., Shinkle, T. Strampe,
M., Van Horn, K., Williams, J., Wipperfurth, C., Zelten, S. and
Zerr, S. 2007. Determination of fat, moisture, and protein in
meat and meat products by using the FOSS FoodScan™ Near-
Infrared Spectrophotometer with FOSS artificial neural network
calibration model and associated (4):1073-1082.

Bertram, H. C., Petersen, J. S. and Andersen, H. J. 2000.
Relationship between RN- genotype and drip loss in meat from
Danish pigs. Meat Science 56:49-55.

Bidanel, J. P. and Rothschild, M. F. 2002. Current status of
quantitative  trait in  pigs. and

Information 23: 39N-53N.

Girard, J. P., Goutefongea, R., Monin, G. and Touraille, C. 1986. In:

locus mapping Pig News

Le porc et son elevage, (Perez, J. M., Mornet, P. and Rerat, A.
(Eds)), Maloine, Paris. p.461.

Grisart, B., Coppieters, W., Famir, F., Karim, L., Ford, C., Berzi, P.,
Cambisano, N., Mni, M., Reid, S., Simon, P., Spelman, R,
Georges, M. and Snell, R. 2002. Positional candidate cloning of
a QTL in dairy cattle: Identification of a missense mutation in
the bovine DGAT1 gene with major effect on milk yield and
composition. Genome Research 12: 222-231.

Harmegnies, N., Davin, F., De Smet, S., Buys, N., Georges, M. and
Coppieters, W. 2006. Results of a whole-genome quantitative
trait locus scan for growth, carcass composition and meat quality
in a porcine four-way cross. Animal Genetics 37:543-553.

Hou, J. G, Li, J. Q., Chen, Y. S. and Wang, C. 2003. Relationships
between microsatellite DNA markers and pork quality traits.
Journal of south china agricultural university(Natural Science
Edition), 24:63-66.

Huff-Lonergan, E., Baas, T. J., Malek, M., Dekkers, J. C. M. and
Pursa, K. 2002. Correlations among selected pork quality traits.
Journal of Animal Science 80(3):617-627.

de Koning, D. J., Harlizius, B., Rattink, A. P., Groenen, M. A.,
Brascamp, E. W. and van Arendonk, J. A. 2001. Detection and
characterization of quantitiative trait loci for meat quality traits in
pigs. Journal of Animal Scienece 79:2812-2819.

Laakkone, E., Wellington, G. H. and Skerbon, J. W. 1970. Low
temperature longtime heating of bovine. I. Changes in tenderness,
water binding capacity, pH and amount of water-soluble com-
ponent. J. Food. Sci. 35:175-177.

Le Roy, P., Naveau, J., Elsen, J. M. and Sellier, P. 1990. Evidence
for a new major gene influencing meat quality in pigs. Genetics
Research 55:33-40.

Liu, G, Jennen, D. G. J., Tholen, E., Juengst, H., KleinWachter, T.,

Holker, M., Tesfaye, D., Un, G., Schreinemachers, H.-J., Murani,
E., Ponsuksili, S., Kim, Schellander, K. and van Laere, A. S,
Nguyen, M., Braunschweig, M., Nezer, C., Collette, C., Moreau,
L., Archibald, A. L., Haley, C. S. Buys, N. Tally, M,
Andersson, G., Georges, M. and Andersson, L. 2003. A
regulatory mutation in IGF2 causes a major QTL effect on
muscle growth in the pig. Nature 425: 832-836.

Liu, G., Jennen, D. G. J., Tholen, E., Juengst, H., KleinWachter, T.,
Holker, M., Tesfaye, D., Un, G., Schreinemachers, H.-J., Murani,
E., Ponsuksili, S., Kim, J.-J., Schellander, K. and Wimmers. K.
2006. A genome scan reveals QTL for growth, fatness, leanness
and meat quality in a Duroc-Pietrain resource population. Animal
Genetics. 37, 17-27.

Liu, G., Jennen, D. G. J., Tholen, E., Juengst, H., KleinWachter, T.,
Hoélker, M., Tesfaye, D., Un, G., Schreinemachers, H.-J., Murani,
E., Ponsuksili, S., Kim, J.-J., Schellander K. and Wimmers. K.
2007. A genome scan reveals QTL for growth, fatness, leanness
and meat quality in a Duroc-Pietrain resource population. Animal
Genetics, 38, 241-252.

Looft, C., Milan, D., Jeon, J. T., Paul, S., Reinsch, N., Gaillard, C.
R., Rey, V., Amarger, V., Robic, A., Kalm, E., Chardon, P. and
Andersson, L. 2000. A high-density linkage map of the RN
region in pigs. Genet. Sel. Evol. 32:321-329.

Malek, M., Dekkers, J. C., Lee, H. K., Baas, T. J., Prusa, K., Huff-
Lonergan, E. and Rothschild, M. F. 2001. A molecular genome
scan analysis to dentify chromosomal regions influencing economic
traits in the pig. II. Meat and muscle composition. Mammalian
Genome 12:637-645.

Milan, D., Jeon, J.-T., Looft, C., Amarger, V., Robic, A., Thelander,
M., Claire, R. G., Pau, S., Iannuccelli, N., Rask, L., Ronne, H.,
Lundstrom, K., Reinsch, N., Gellin, J., Kalm, E., Le Roy, P,
Chardon, P. and Andersson, L. 2000. A mutation in PRKAG3
associated with excess glycogen content in pig skeletal muscle.
Science 288:1248-1251.

Offer, G. 1991. Modeling of the formation pale, soft and exudative

Effects
glycolysis. Meat Science 30:157-184.

Park, B. Y., Cho, S. H., Yoo, Y. M., Ko, J. J., Kim, J. H., Chae, H.
S., Ahn, J. N., Lee, J. M., Kim, Y. K. and Yoon, S. K. 2001.

Animal products and processing :

meat: of chilling regime and rate and extent of

Effect of carcass temperature
at 3h post-mortem on pork quality. J. Anim. Sci. Technol (Kor).
43:949-954.

Rohrer, G. A., Thallman, R. M., Shackelford, S., Wheeler, T. and
Koohmaraie, M. 2005. A genome scan for loci affecting pork
quality in a Duroc-Landrace F2 population. Animal Genetics 37:
17-27.

— 96—



Lee et al.; Microsatellite Markers Related to Meat Quality in Berkshire

Rothschild, M. F. 2004. Porcine genomics delivers new tools and
results: This little piggy did more than just go to market.
Genetical Research 83:1-6.

Rothschild, M. F. and Soller, M. 1997. Candidate gene analysis to
detect genes controlling traits of economic importance in
domestic livestock. Probe 8:13-20.

SAS. 2002. SAS® User’s Guide: Statistics. Version 9th, Statistical
Analysis System Institute Inc., Cary, NC, USA.

Sellier, P. 1998. Genetics of meat and carcass traits. In : Rothchild,
M. F., Ruvinsky, A.(Eds.), The genetics of the pig. CAB
International, 463-510.

Takeda, H., Caiment, F., Smit, M., Hiard, S., Tordoir, X., Cockett,
N., Georges, M. and Cardlier, C. 2006. The callipyge mutation

DLK1-GTL2

transcription in cis. Proceedings of the National Academy of

Sciences of the United States of America 103:8119-8124.

van Wijk, H. J., Dibbits, B., Baron, E. E., Brings, A. D., Harlizius,

enhances  bidirectional  long-range intergenic

B., Groenen, M. A. M., Knol, E. F. and Bovenhuis, H. 2006.
Identification of quantitative trait loci for carcass composition
and pork quality traits in a commercial finishing cross. J. Anim.
Sci. 84:789-799.

Winter, A., Kramer, W., Werner, F. A., Kollers, S., Kata, S.,
Durstewitz, G., Buitkamp, J., Womack, J. E., Thaller, G. and
Fries, R. 2002. Association of a lysine-232/alanine polymorphism
in a bovine gene encoding acyl-CoA:diacylglycerol acyltransferase
(DGAT1) with variation at a quantitative trait locus for milk fat
content. Proceedings of the National Academy of Sciences of the
United States of America 99:9300-9305.

APF 2005, BA= =5 ke 93 F=o A9 48, FEE
p66-70.

A7FH. 2009, SAFEE A ARG, SEF p53-57.

FENF 2005, F5H 54 vl H7), Breeding & A. 1. Technique.

FTERTENR. 2006, WA 17| An| e 2AL

(Received Oct. 27, 2010; Revised Mar. 24, 2011; Accepted Mar. 25, 2011)

—97—



