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Genome-wide Linkage Analysis for Liver Weight and Color in Chicken
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Abstract: To reveal the genetic basis and molecular mechanism of liver weight and color in chick-
en,5 traits, including liver weight, percentage of liver weight to carcass weight and liver color
(lightness L * ,redness a * and yellowness b ¥ ) were measured from 300 93-day-old F2 genera-
tion chickens from Chinese Academy of Agricultural Sciences(CAAS) chicken F2 resource popu-
lation. Genome-wide linkage analysis for the liver weight and color traits were preformed on the
basis of the CAAS chicken F2 resource population and genetic linkage map. The results of the
present study showed that 11 quantitative trait loci(QTLs) for 5 traits were found, which ex-
plained 3. 39%-6. 43% of the phenotypic variation. A total of 3 QTLs on 3 chicken(Gallus gallus)
chromosomes,at 22 ¢cM on chicken chromosome 5 (GGA5),56 ¢cM on GGA12 and 1 ¢cM on
GGA15,for liver weight and the percentage of liver weight to carcass weight were identified. A to-
tal of 8 QTLs for liver color were found on 6 chicken chromosomes. Two interesting QTL regions
for liver color were found,one region spanned 14 ¢cM(16-30 ¢cM) on GGA15 containing 2 QTLs for
the chicken liver L ¥ and b * ,and the other region spanned 6 cM(81-87 ¢cM) on GGA1 containing
2 QTLs for the chicken liver a ¥ and b % . The present study provides the basis for further fine
mapping and molecular marker-assisted selection for liver weight and color traits in chicken.
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Table 1 Descriptive statistics of liver weight and color

PER B %k - HH b 22 S RE % I/ME PN :
Trait N Mean SD C. V. Min Max
JFH /g Liver weight 282 44. 88 10. 04 22. 37 23. 20 71.33
JF#/ % Liver percentage 282 2.07 0.67 32.46 1. 30 4. 49
ZLEEH L« Brightness 245 34. 37 3.70 10. 77 26.56 46. 89
L1 {H a* Redness 241 15.11 2.33 15. 39 9.48 20. 68
HREAH bx Yellowness 244 8.08 2.56 31.62 2.21 15.27

F2 FEMHEEKEEXE

Table 2 Correlation between liver weight and color

M /g /% SEREMH L ox LLHEAH a x A b*
Liver weight Liver percentage Brightness Redness Yellowness
JFH /g Liver weight 1
JF#/% Liver percentage 0.61"*"" 1
L FE{H L+ Brightness —0.00 —0.09 1
2T {H a* Redness 0.13" 0.01 0.17"" 1
HEE(H b > Yellowness —0.12 0. 00 0.57" " 0.07 1
. P<<0.05;"" . P<<0.01;""".P<C0.001
8 -
7
6 — HE
R JiF#
§ — *
w4 L
— a*
E ; —
2
1
0 T ;
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TRAEHEES/cM Genetic distance
B1 BsSiadcfEatenEsERAES>TE
Fig. 1 Plot of the genome-wide linkage analysis for the liver weight and color on GGAS in chicken
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Table 3 Results of the genome-wide linkage analysis for the liver weight and color

HEAR e b Y BT /oM F i
Trait Chromosome Position Confidence interval F-ratio
HFEE /g Liver weight GGAS 22 3.0~128.0 7.17"
JiFZ/ % Liver percentage GGAIl2 56 8.0~62.0 5.88"
JIFZ&/ % Liver percentage GGA25 1 0.0~58.0 7.36""
ZLJE{H L * Brightness GGAI15 30 5.0~53.0 5.23"
ZLJE{H L * Brightness GGA28 48 1.0~48.0 5.13"
21 JF{H a* Redness GGAl 87 86.0~401.0 8.94"
£ fH ax Redness GGA5 125 7.0~130.0 6.84"
£ {H a* Redness GGAI18 21 10.0~48.0 7.197"
LLFE{H ax Redness GGA26 4 1.0~47.0 5.91°
P bx Yellowness GGA1l 81 69.0~437.0 8.93"
P b* Yellowness GGAI15 16 2.0~42.0 7.32""
PEAR USRS I RO B RO PV/%
Trait Chromosome Additive effect Dominance effect

HFEE /g Liver weight GGA5 —2.99 £+ 0.84 1.58 £ 1.25 4,37
JF# /% Liver percentage GGA12 —0.09 £ 0.06 0.26 + 0.08 3. 46
JH#ER/ % Liver percentage GGA25 —0.16 + 0.06 0.26 £ 0.09 4.48
ZLJE{H L * Brightness GGA15 0.88 £ 0.33 0.92 & 0.51 3.48
= H L * Brightness GGA28 —0.75 & 0.32 —1.08 £ 0.50 3.39
2Tl a * Redness GGA1 0.81 + 0.21 —0.58 £+ 0.29 6.43
ZLJE{H a* Redness GGAS5 0.69 + 0.20 —0.28 £ 0.30 4.83
LI {H a* Redness GGA18 0.28 £ 0.19 1.03 £ 0.30 5.09
ZI A a* Redness GGAZ26 —0.42 £ 0.20 —0.78 £ 0.31 4.08
HEEE b* Yellowness GGAl 0.83 £+ 0.24 —0.87 = 0.34 6. 35
WM bx Yellowness GGAI15 0.81 £ 0.22 —0.42 £+ 0.35 5.13

LS e R KR

R B K PV, QTL R R 8 5 22 1 E 3 Lt

. 5% chromosome-wide significance; * “. 1% chromosome-wide significance; PV. QTL explain the ratio of phenotypic variation
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