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Mapping Quantitative Trait Loci Associated with Meat Quality Traits in a
Pig Population on SSC 4, 8 and 13
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Abstract: In this research, we have mapped 6 QTL for 11 meat quality traits, including intramus-
cular fat of m. Longissimus dorsi (IMF), water moisture in m. Longissimus dorsi (WM), water
holding capacity of m. Longissimus dorsi (WHC), drip loss rate of m. Longissimus dorsi
(DLR), meat pH of m. Longissimus dorsi, (pH1), meat pH of m. Biceps femoris (pH2) , meat
pH of m. Semispinalis capitis (pH3), meat color value of m. Longissimus dorsi (MCV1), meat
color value of m. Biceps femoris (MCV2), meat marbling score of m. Longissimus dorsi
(MMS1) and meat marbling score of m. Biceps femoris (MMS2), in a 214 pigs resource popula-
tion including 180 F, individuals, using 23 microsatellite marker loci on SSC (Sus scro fa chromo-
some) 4,8 and 13. The results indicated that two highly significant QTL (P<C0.01) for IMF (at
55 ¢cM on SSC13) and WM (at 10 ¢cM on SSC4) were detected, and 4 significant QTL (P<C0. 05)
for MCV2 (at 110 ¢M on SSC8 and at 70 ¢M on SSC13), MMSI (at 185 ¢cM on SSC8) and MMS2
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(at 185 ¢cM on SSC8) were mapped. The phenotypic variances for which these QTL have accoun-
ted were range from 0.16% (QTL for MCV2) to 17.84% (QTL for MMS2).

Key words: pig;quantitative trait loci (QTL) ;meat quality traits
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Table 1 Statistics for meat quality traits data (n=176)
lER/N I + BREIR R AR ICYNEN f/IME
Traits Mean = S E cv Max. Min.

Intramuscular fat of m. Longissimus dorsi / % , IMF

Water moisture in m. Longissimus dorsi / %, WM

Water holding capacity of m. Longissimus dorsi / %, WHC

Drip loss rate of m. Longissimus dorsi / % , DLR
Meat pH of m. Longissimus dorsi, pH1
Meat pH of m. Biceps femoris, pH2
Meat pH of m. Semispinalis capitis, pH3
Meat color value of m. longissimus dorsi » MCV1
Meat color value of m. biceps femoris, MCV2
Meat marbling score of m. longissimus dorsi » MMSI1

Meat marbling score of m. biceps femoris, MMS2

3.754 4 0.035 12. 357 4. 870 2. 960
73.708 + 0.056 1.012 75.110 71.850
90.969 + 0.178 2.602 93.100 73.740
6.512 4 0.084 17. 046 10. 450 5. 080
6.348 4 0.027 1.112 6. 640 5. 830
6.414 4 0.007 1. 442 6. 680 6.100
6.439 4 0.006 1. 308 6. 640 6.150
18.923 4+ 0.110 7.738 25.500 17.000
17.949 + 0.051 3.791 20. 000 16. 500
3.565 4 0.013 4.740 4.000 3.500
4.065 £ 0.013 4. 157 4.500 4.000
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Table 2 Marker position of the 23 microsatellite in this research

(! PLNGREN B A5 BRI 28 A A S EREALE
SSR SSC Alleles M Map/cM Map * /cM
swd89 4 3 230 0.0 8.0
sw835 4 4 316 25.6 27.1
sw2409 4 3 238 48.9 40. 5
sw2454 4 2 44 69.1 51.2
s0023 4 4 265 87.5 68.0
swl1996 4 2 217 114.0 77.0
swd45 4 3 325 148. 2 105. 8
s0161 4 3 157 172.3 121.0
sw2410 8 3 172 0.0 —1.3
s0098 8 3 146 29.9 12.4
sw268 8 4 207 68. 8 27.0
swl037 8 4 258 102. 4 44.5
sw1953 8 3 243 124.3 58.2
sw2160 8 3 266 139. 8 80. 1
swl085 8 3 289 161.7 99.0
sw1980 8 4 232 197. 3 126. 1
swl691 13 2 278 0.0 6.3
sw935 13 2 134 41.3 25.4
sw864 13 2 116 69.9 43.1
swl1495 13 3 232 94.9 58.0
swb20 13 3 133 123. 4 74.4
sw2440 13 4 300 147.6 102. 2
50291 13 3 119 178. 3 126. 2

* Z X E A B W http: //www. genome. iastate. edu/maps/
IM="F 15 BI85 57 244 Informative Meioses,IM

1.3 SRS HAE

i | CRIMAP % 9 |81 385 44 2 4 F (Version
2. ) SR SRR IC A A 1Y A IR R . R A AR
PR R A 5 22 07 2 g S0 A1 i o 2 1) 080 SC AL i
T B prepare, build. twopoint £& I §E % I, LA
LOD 4K T5 T 3 1F Jy % b 2 9 o 35 M (8, 5
I 1 B A A T A 1 R s B

QTL X[a/EE I QTL Express B 1F Inter-
net [ _F H #2817 (http://qtl. cap. ed. ac. uk/) 315
BN . R B/ e e AR AL [A] 14 43 A 52 BK
QTL {7 & A9 At L 4 32 46 (permutation) #f &
BEMBRMEY . AT Knott %5 Ovilo
SELC IR R AT 2 WD QTL & LA
SR BRI T

Y =y + sex + family + covariate + C,a +
Cid + e

P YRR R AR e PR A /N — 3 Y
1 s sexs family : 52 PEAR (4 [ 52 2500 B PR 590 280
TR RN s covariate : 5 P AR 94 1E 22 2 R 5T
PR A B 2 0 0 H AR AL IEAS & sas d:INPE B
PERN S Co s Co PR AR B 5 02 5 26 RV o

I £ SR 2 Hh B QL S Y A 7Y 35 T, G U 1)
5 RAFER B AR QTL 47 8 #Y JHEE (M) %%,
QTL /Yy F & 30 {8 B F (B AH B 09 04K L AT LOD
{EL R S B R (FulD) 4530 59 39 97 (6 L 2800 Al
BYERNE Ca (A d B KEMRER. 2R
QTL Jir 76 B3 7 & il 2k &1 45 i B & K (P <<
0.05) Ik & % KF (P<<0.0D) i F K5 B{H.



1012 E W OB B ¥ #t 38 &
QTL B IR () & X3k A A R0 QTL 3H
BRI E B A QTL REMEMI—F. W a = 2 ZB54HH

(QQAR) —qqB &)/ 2, XH A ZH B &
53 K 8 AR LU i DA 2800 Ca) 1 AE R
E. Rk A A RN QTL &G0 H N, KFkA
B &K QTL %7 4 &N 5 55 — 5 . 5 M 2500
(d)E X QTL Z% & 3 H B 25 W 4l &+ 3L A
RIBB2ZEE B d= Qq — 1/2(QQ + qq) . fif A
RO (D PE R IE R QTL 2 &+ 5 K A
HRTHAGFHHE,

KR Ovilo 285 Bl 3F 82 28, 0l UAS &
QTL Ry F, SRAAR b4 43 o5 B A28 5 19 A 43
o HAX R h= a’/26; , X he 20 i
FER AR S 5 DRSS b, a” S ik SR 2%
o NERAR T I 2%,

XF A BTHIR A F R e T A A R W 1. AR
B BT o BT W] B B RER 22 S RBUOR L IXH
FIFPER QTL A .

TR B A A7 i 1 3 I A i 5 R LR 2,
SEAREW LT R BR IO AL AR T 5 S8 Al ER
(USDA-MARS, http://www. genome. iastate. edu/
maps/ pig) B Z55 EE AR R (5 P & 7 24 80K B A
AL ] )P S B 2R A S K X 5 DT &
WL A5 N 2 e AE D B S A R — B

BRI QTL EALE R I 3 FE 1,
Rl 2] 6 A E KL R QTL, H b AN 5E o7 45
Rk A B F KV 55 A 34 QTL A4k
PR

®3 PR QTL EABM AL R R4 R
Table 3 Results of QTL positions and its genetic effects for meat quality traits

PER etk AL E Frid X ] F 1 T S5O, i M A5 WA F N
Traits SSC Pos/cM Marker interval F-value Additive effect Dominant effect Variance
IMF 4 10 sw489 5.10 —0.181 = 0.070 —0.229 4+ 0.119 Suggestive
13 55 sw935~sw864 7.16"" —0.219 £+ 0.074 —0.467 £ 0.162 13.04
WM 4 10 sw489~sw835 8.45" " 0.332 £+ 0.107 0.501 #+ 0.182 12.50
WHC 13 25 swl691~sw935 4.95 —0.136 & 0.433 —2.910 4+ 0.937 Suggestive
DLR 13 25 swl691~sw935 4. 96 0.123 4 0. 326 2.199 £ 0.705 Suggestive
MCV2 8 110 swl037~sw1953 6. 46" 0.036 4 0.087 0.511 + 0. 144 0.16
13 70 sw864 7.05" 0.280 4 0.097 0.617 4+ 0.214 9.76
MMS1 8 185 swl085~sw1980 5.30" —0.096 = 0.029 —0.030 4+ 0.052 17. 81
MMS2 8 185 swl085~sw1980 5.30" —0.096 £+ 0.029 —0.030 £ 0.052 17. 84

*x . P<{0.05; * %, P<{0.01
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(A). IMF on SSC13; (B). WM on SSC4; (C). MCV2 on SCC13; (D). MMSI on SSC8. The
abscissa indicates the relative position or the linkage map. The ordinate represents the F-ratio
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Partial QTL mapping results of meat quality traits
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