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Genetic Location of Body Composition Traits in Pigs
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Abstract: To detect quantitative trait loci (QTL) for body composition traits in pigs, a resource family with three-
generation was developed by using Large White grand sires and Meishan grand dams. A total of 81 F, progenies
were phenotyped for body composition. All animals were genotyped for microsatellite markers. The main results are
as follows: the strongest linkages at genome-wise level of lean meat percentage and total meat content were detected
on SSC1 and 4. QTLs for loin eye area were located on SSC1, 2 and 4, QTLs for loin eye height on SSC 1 and 4,
and QTLs for loin eye width on SSC 6. The best positions estimated for QTLs of skin percentage and of skin weight
were in the same marker interval. Two QTLs significant at genome-wise level or highly significant at chromosome-
wide level for carcass length were located on SSC6 and 7.
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Table 1 Overall of the raw measurements for body composition in F, pigs (N=281)
Trait Mean Std Dev Max Min
CW 62.77 3.61 69. 60 51. 80
DP 71.35 5.29 84.62 59.57
TMC 31.76 3.32 39. 96 20.58
LMP 52.18 4.38 62.83 36.79
LEA 27. 80 4.20 38.82 17.19
LEH 8.58 0.63 9.99 6.45
LEW 4. 80 1.07 10. 25 3.22
SW 5.99 0.91 8.28 4. 20
SP 9.79 1. 49 13.73 4. 44
BW 7.50 1.24 11.28 4.72
BP 12. 24 2.10 18.79 1. 49
LC 89.63 3.96 100 81
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Table 2 Results of QTL mapping for LMP and TMC
Trait SSC F LOD (cM) (a) d) ()
LMP 1 7.74% 2.97 178 2.75+0.75 2.74+1.47
LMP 3 3.11 1. 29 88 0.69+1.19 5.45+2. 46
LMP 4 11.32% 4.14 175 3.0440.74 3.99+1. 34
LMP 6 3.99 1. 64 170 —1.55740. 87 4,41+1.90
TMC 1 6.70" 2.65 175 1.194+0.59 3.81+1.14
T™MC 2 3.19 1.97 38 —0.60+0.83 1.7441. 21 —1.81£0.60
T™MC 3 4. 05 2.42 70 1.40+0. 68 0.48+1.05 1.80+0.63
TMC 4 13. 007" 4.66 175 1.7440.51 3.96+0. 95
TMC 6 4.23 1.70 180 —1.60+0. 66 2.30+1.49
* (P<C0.05), %* (P<<0.01),
* is significant at chromosome-wide level (P<C0. 05); * * is significant at chromosome-wide level(P<Z0. 01).
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Table 3 Results of QTL mapping for LEA, LEH and LEW
Trait SSC F LOD (cM) (a) (d)
LEA 1 7.75"" 180 1.66+0.66 4.01+1.23
LEA 2 5.82* 120 2.15+0.75 —2.047+1.04
LEA 4 8. 38" 175 1.9940. 69 0.04+0.01
LEA 6 5.20 125 1.2440.73 2.99+1.08
LEA 7 4.00 90 —0.85+0.91 —4.30£1.52
LEW 3 3.39 36 —0.50+£0. 20 —0.18%£0. 31
LEW 6 6.09" 105 0.15%+0. 20 0.13+0.41 0.69+0. 27
LEW 7 3.09 85 0.09+0. 21 —0.50+0. 33 —0.55+0. 20
LEH 1 12.96 " 177 0.22-+0.10 ).92+0. 19
LEH 2 3.1 75 —0.24£0.11 0.31+0.18
LEH 4 10, 77> 175 0.23+0.11 0.89+0. 20
* (P<C0.05), %=x (P<<0.01),
* is significant at chromosome-wide level(P =0. 05); * % is significant at chromosome-wide level(P = 0. 01).
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Fig. 1 Localization of QTL for LMP on SSC4 Fig.2 Localization of QTL for LEA on SSC1
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Table 4 Results of QTL mapping for bone, skin and length in pigs

Trsit SSC F LOD (cMD) (a) (d) (1)

SP 7 6.55%" 3.81 75 —0.49+0. 24 0.91+0. 36 0.73740. 24
SW 2 5.71* 2.26 150 —0.27+0.15 —0.65+0.23
SW 4 4. 88 2.00 175 —0.17+0.16 0.6540. 23
SW 6 3.74 1.53 134 —0.21£0.17 —0.76+0. 30
SW 7 9.20%" 3.58 85 —0.30£0.17 0.89+0. 26
BP 1 3.38 1. 41 182 —0.697+0. 34 0.75+0.51
BP 4 3. 87 1. 60 174 —0.59-+0. 38 1.2040.57
BP 7 8.32%" 3. 20 80 —0.97+0. 36 1.2240.52
BW 1 4. 35 1.79 182 —0.43%+0. 20 0.56+0. 30
BW 2 3.22 1. 34 152 —0.34+0.21 —0.67+0.33
BW 4 4.43 1.82 180 —0.29+0. 21 0.69+0. 28
BW 6 4.43 1.82 65 —0.59%+0. 20 0.35%+0. 30
BW 7 6.23* 2.42 80 —0.48+0. 22 0.70%£0. 32
LC 7 9.95*" 3.58 170 1.28+0.79 —5.09+1.39

* (P<C0.05), % (P<C0.01),

* is significant at chromosome-wide level(P=0. 05); * * is significant at chromosome-wide level(P=0.01).

Zoology. 2001, 36(1); 55~59.
) QTL ,2001, 36(1): 55~59.
[2] XIONG Yuan-Zhu, DENG Chang-Yan. Principle and Methods
’ SSCL.2 4 for Breeding Swine Testing. Beijing: Chinese Agriculture
(P<C0.05) (P<C0.01) Press. 1999, 57~118.
QTL, .
QTL , ,1999,57~118.
i 0.39(P [3] SU Yu-Hong, XIONG Yuan-Zhu, ZHANG Qin, JIANG Si-
Wen, YU Li, LEI Ming-Gang, ZHENG Rong, DENG Chang-
<<0.00D). Rohrer Keele™ QTL Yan. Detection of quantitative trait loci for growth in Large
SSC1 g s SSC1 g White X Meishan intercross. Acta Genetica Sinica, 2002,
QTL, , . 29(7): 607~611.

QTL . SSClq . SSCigq e

X TL
, . . QTL Q
,2002,29(7) :607~611.

[4] Rohrer G A, Keele ] W. Identification of quantitative trait loci

SSC1q  SSC4 q QTL QTL.
. Malek - J Anim Sci. 1998, 76, 2247~2254.

[5] Malek M, Dekkers J] C M, Lee H K, Baas T J, Rothschild M F.

affecting carcass composition in swine: 1. fat deposition traits.

SSC6 7 QTL, A molecular genome scan analysis to identify chromosomal regions
influencing economic economic traits in the Pig. [. growth and
(P<C0.05) (P<C0.01) , . .

body composition. Mamm Genome , 2001, 12.630~636.
SSC7 QTL (P < [6] Marklund L, Nystrom P-E, Stern S, Andersson-Eklund L,
0.05), , QTL SSC1.4.7, Andersson L. Confirmed quantitative trait loci for fatness and
8.11 X [4~7] B growth on pig chromosome 4. Heredity, 1999, 82:134~141.
[7] Andersson-Eklund L., Marklund L, Lundstrom K, Haley C S,
Andersson K, Hansson I, Moller M, Andersson .. Mapping
(References) : o L . o
quantitative trait loci for carcass and meat quality traits in a

[1] SU Yu-Hong, XIONG Yuan-Zhu. Gene map in the pig and wild boar X large white intercross. J Anim Sci, 1998, 76:

quantitative trait loci mapping (review) . Chinese Journal of 694~700.



