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ABSTRACT

The objective of this study was to identify the quantitative traits loci(QTL) for economically important traits
such as growth, carcass and meat quality on pig chromosome 6. A three generation resource population was
constructed from cross between Korean native boars and Landrace sows. A total of 240 F, animals were
produced using intercross between 10 boars and 31 sows of Fi animals. Phenotypic data including body weight

at 3 weeks,

backfat thickness, muscle pH, shear force and crude protein level were collected from F, imals.

Animals including grandparents(Fo), parents(Fy) and offspring(F2) were genotyped for 29 microsatellite
markers and PCR-RFLP marker on chromosome 6. The linkage analysis was performed using CRI-MAP
software version 2.4(Green et al., 1990) with FIXED option to obtain the map distances. The total length of
SSC6 linkage map estimated in this study was 169.3cM. The average distance between adjacent markers was
6.05cM. For mapping of QTL, we used F, QTL Analysis Servlet of QTL express, a web-based QTL mapping
tool(http://qtl.cap.ed.ac.uk).

Five QTLs were detected at 5% chromosome-wide level for body weight of 3 weeks of age, shear force,
meat pH at 24 hours after slaughtering, backfat thickness and crude protein level on SSC6.

(Key words : QTL Mapping, Resource population, Economic traits, Linkage mapping, Pigs)
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Table 1. Means and standard deviations of traits measured on founders and 183 F, animals

Traits K(n=5) L(n=9) KL F»(n=183)

Mean SD Mean SD Mean SD
Body weight at 3 weeks of age(kg) 3.79 0.05 5.52 0.11 5.05 1.01
Backfat thickness(mm) 224 34 12.3 0.8 21.2 7.9
pH at 24 hours after slaughtering 5.56 0.20 5.29 0.44 5.62 0.24
Shear force(kg/0.5inch) 3.65 0.61 452 0.14 3.80 1.25
Crude protein level(%) - - - - 22.43 1.23

K : Korean native boar.
L : Landrace sow.
KL : Korean native boar x Landrace sow.
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Table 2. Heterozygosity and number of allele of markers, and distance between adjacent markers

estimated by CRIMAP

Hetero- Marker Sex- Sex-specific USDA-*
zyogsi No. of distance  average Kosambi(cM MARC

Marker Yooty allele Recomb Kosan?bi )

(%) (CM) (CM) Male Female (CM)
S0035 50.40 5 0 0 0
SW2535 60.48 5 882 52 2.7 3.7 1.0 ;i
SW973 40.70 3 0'05 3'7 5.3 5.8 4.1 2I8
SW2406 47.98 3 0'15 11'0 9.0 13.1 5.3 7I8
SW1353 35.08 5 0'20 15'5 20.0 26.0 14.0 17'9
SW1057 58.46 7 0'20 15'2 35.5 385 32.7 17'9
SWR1130 51.20 4 0'13 9'5 50.7 55.3 46.7 3'7
SW492 57.25 7 0.06 4'3 60.2 65.6 55.0 2'7
SW1067 54.43 7 0'08 6l3 64.5 69.5 59.5 8l8
SW1129 56.85 4 0'07 5'0 70.8 76.5 65.1 1'9
SW4 52.82 4 0.06 4'7 75.8 83.3 68.3 1'2
SW122 59.67 5 0'07 5' 4 80.5 88.9 72.1 6l0
SW316 60.08 6 0'09 4'5 85.9 94.0 77.8 3'7
DG9% 54.03 4 0'03 2' 4 92.5 99.9 84.9 0'9
SW1473 57.66 4 0'03 2'5 94.9 102.6 87.0 3'1
SW2173 61.29 5 0'03 2I6 97.4 106.1 88.3 1I6
SW71 66.93 6 0.08 5’ 6 100.0 109.8 89.6 3' 4
S0003 72.09 5 0'0 4 2'3 105.6 117.0 93.6 3'2
S0228 61.29 6 0'05 3'9 107.9 120.5 96.1 3'5
SW1647 37.09 5 0.06 4'1 111.8 124.1 99.7 1'7
SW824 69.75 4 0'08 5'5 115.9 130.0 102.2 5I6
S0121 41.53 5 0'09 6I8 1214 136.6 106.6 B
LEPR** 58.06 6 0'09 6.7 128.2 145.7 1111 i
SW1881 71.37 6 0'19 15'0 134.9 153.6 116.5 i
AMPKa-2/Taql*** 70.06 - 0'09 6I6 149.9 166.6 132.9 i
SW1680 62.90 9 0'05 3'9 156.5 174.6 138.5 18
SW1328 52.01 6 0'07 4'9 160.4 178.3 142.6 5'7
SW2419 48.79 6 0'05 4'0 165.3 183.9 145.9 4'3
SW607 54.03 4 ) ' 169.3 187.3 150.7 '
Mean 55.18 5.01 - 6.05 - - - -

* USDA-MARC ; Map distance estimated based on the USDA-MARC pig map.

**LEPR ; Leptin Receptor.
*** AMPKa-2/Tagl ; AMP-protein kinase alpha2.

o mrel AE QS ARg wg
PiGMaP consortium map(Archibald &, 1995),
Scandinavian map(Marklund 5, 1996), USDA-
MARC(Rohrer -5, 1996) 1#]3l Japan pig
map(Mikawa ‘&, 1999)°] A¥AA == wlAe] &
Aol st A2 e AdE Hel vk U
T} USDA-MARC®] A¥HA| /o] XA 6W
o] Zolx 165.7cMoE ¥ Aol A

(169.3cM)e} ==k AdE dERASITE gh,
AAA = Holo] fro]A ztoli= A7l AR
ZIERe] Aolgt fA EAoR Q1g /A
F EE U] Ajzxzd vlE&e] Apol= Qg

JTtHMarklund 5, 1996; Rohrer %,
1996; Mikawa -, 1999).
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Fig. 1. Genetic linkage map of microsatellite
markers on SSC6.
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Table 3. Evidence for significiant QTL at the 5% chromosome-wide level for various traits by

chromosome 6

. Loc. F- Add'tlvf Dominance effect” Thres  %° d
Traits (M)  ratio. : effect : told  Var Mean™ S. E.
estimate  S.E.  estimate SE.
BW; 5 637 -0126 0110 -0565 0.166 6.30 914 5.05 1.01
Shear force 50 6.87* -0.421 0.132 0.363 0.195 565 826 380 125
24-pH 64 6.91* -0.035 0.027 -0134 0.037 546 853 562 024
BF 103  6.24* -2.712 0.907 2442  1.248 579 776 2121 791
Crude protein level 133 559* -0.113 0.131 0.610  0.192 525 659 2243 123

? Additive(a) and dominance(d) QTL effects correspond to genotype values of +a, d and -a for, respectively,
individuals having inherited two Korean native pigs alleles, heterozygotes, and individuals with two Landrace
alleles. Positive additive effects indicate that Korean native pigs alleles increased the traits, negative that the
Korean native pigs alleles decreased them(as described by Falconer; 1981).
® Dominance effects are relative to the mean of the two homozygotes.

® Percentage of the residual variance in the F, animals.
! Mean of phenotype in the F, animals.

*1 ¢0.05.

BW; ; weight at 3 weeks.

24-pH; Meat pH at 24 hours after slaughtering.

BF; Backfat thickness.
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