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Design and genomic prediction effects of the “Xiangxin No.1” broiler 60K
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Abstract: This study employed genomic resequencing technology to analyze the genotype and the genetic structure of
Xiangjia Black Chicken, Xiangjia White Broiler, Xiangjia Yellow Chicken No.2, Xiangjia Black Chicken No.2 and
Shaobo Chicken populations, and to identify high-quality single nucleotide polymorphism(SNP) loci. Based on the
variance components between 90 day old body weight(BW90) and 70 to 90 day old residual feed intake(RFI) and the
breeding value estimations, it was found that the accuracy of breeding value estimations using the “Jingxin No.1” 10K
SNP loci subset was above 0.915. Functional locus annotation using the QTLdb database led to the selection of 2 851
significant SNP loci associated with economic traits of broilers. Ultimately, 60 784 high-quality and highly polymorphic
SNP loci were identified for the design of the “Xiangxin No.1” broiler 60K liquid phase breeding chip. The detection
results of the chip show that the genotype consistency of the “Xiangxin No.1” broiler 60K liquid phase breeding chip is
around 95%, and both individual and locus detection rates are maintained above 99%, indicating that the breeding chip

has good genomic prediction effects.
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Table 1 The breed and quantity information of broiler chicken

samples used for chip design and effectiveness

verification in this study
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Fig.1 Principal compoment analysis of the resequenced sample

of broiler chicken population
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Fig.2 Phylogenetic tree of broiler chicken populations using the
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Table 2 The number of functional sites on the“Xiangxin No.1”chip
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Table 3 Genotype imputation accuracy for subsets of “Jingxin No.1” loci with different densities
SER BTG %

FLREE -
H 1 42 H3 4 4 #H5 R

5K 82.5 82.5 82.9 82.6 82.7 82.6

10K 91.5 91.5 91.6 91.5 91.6 91.5

20K 95.4 95.4 95.4 95.4 95.4 95.4

30K 972 97.2 972 972 973 972
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BEERREN, RFL PERRE) GBLUP A0 B FMENE
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i) GBLUP fhit A& FIMEERTERIIIME N 051, 5
20K (0.50)F1 30K (0.52)%5 T HERREFEAA Y . B
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Table 4 Genomic estimations of breeding values for different locus subsets of “Jingxin No.1”
i it )7 2 Iy ittty opLm B

BW90 RFI BW90 RFI BW90 RFI BW90 RFI
SK-1 4514.43+1 502.58 7.14+£4.93 6 714.69+1 535.47 49.15+6.56 0.32 0.13 0.71 0.47
SK-2 5352.28+1 551.04 6.48+5.28 5427.89+1 550.51 44.82+6.51 0.37 0.11 0.76 0.47
SK-3 3 805.51+1 516.37 2.124+4.39 6 692.69+1 490.18 51.90+6.15 0.27 0.04 0.69 0.28
SK-4 4211.71x1 49251 5.86+4.73 5942.87+1 485.24 50.09+6.24 0.29 0.10 0.72 0.43
SK-5 4204.69+1 500.97 6.28+4.78 5674.73+1 474.97 50.62+6.57 0.29 0.11 0.72 0.44
10K-1 5218.15+1 785.09 11.65+5.92 5 468.65+1 686.69 44.23+6.93 0.36 0.21 0.75 0.55
10K-2 6 451.03%1 824.77 5.74+5.46 4 582.70+1 737.46 49.85+7.38 0.44 0.10 0.80 0.42
10K-3 5846.43+1 864.16 4.20+5.56 4975.27+1 701.28 46.46+7.34 0.41 0.07 0.78 0.39
10K-4 6 409.62+1 747.71 11.82+6.10 5980.55+1 724.09 44.26+7.20 0.45 0.21 0.77 0.56
10K-5 6 518.45+1 790.41 16.37+6.33 7 138.70+1 801.09 39.46+6.79 0.45 0.29 0.75 0.63
20K-1 4 600.17+1 965.17 6.47+6.34 4251.67+1 945.09 47.05+8.29 0.32 0.11 0.77 0.45
20K-2 5891.54+1 974.33 11.03+6.46 4 363.56+2 000.00 45.50+7.98 0.41 0.20 0.80 0.54
20K-3 4110.09+1 994.19 7.10£6.20 2 128.83%1 945.45 48.22+48.29 0.28 0.12 0.84 0.46
20K—4 6 129.35+1 974.09 15.27+£7.00 5846.26+2 014.57 40.57£7.55 0.43 0.27 0.76 0.61
20K-5 3 888.88+1 927.99 6.32+6.11 2 376.78+1 985.60 48.56+8.11 0.27 0.11 0.82 0.44
30K-1 5302.14+2 141.58 9.02+6.17 4121.86+2 125.64 45.73+7.87 0.37 0.16 0.79 0.50
30K-2 5384.2242 119.88 9.17+6.53 3313.11£2 106.42 47.86+8.22 0.37 0.16 0.82 0.50
30K-3 4 624.40+2 115.04 9.49+6.60 2499.24+2 102.51 47.34+8.26 0.32 0.17 0.83 0.51
30K—4 5231.3842 159.75 11.66+6.74 3219.80+2 132.90 44.57+7.98 0.36 0.21 0.82 0.55
30K-5 4 691.23+2 120.33 9.93+6.63 3174.21£2 141.21 46.86+8.25 0.33 0.17 0.81 0.52
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Fig.3 Number of SNPs in the “Xiangxin No.1” 60K liquid chip
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Table 5 Comparison between “Xiangxin No.1” liquid chip data
and genome resequencing and genotyping data
TR 10xLEA7 2205 H /%
7S mWE T
R-1 115.70 10.82 98.72 58.35 94.78
R-2 118.74 10.92 98.67 59.16 95.04
R-3 120.47 13.04 98.71 74.73 96.38
R4 141.39 10.42 98.85 55.20 94.66
R-5 127.57 9.87 98.83 48.14 93.25
R-6 122.90 11.55 98.73 62.00 95.07
R-7 137.98 11.40 98.85 63.33 95.60
R-8 123.89 11.42 98.76 63.32 95.61
R-9 136.20 11.48 98.80 63.93 95.84
R-10 145.43 11.87 98.82 67.50 95.81
R-11 133.47 10.47 98.73 56.29 95.22
R-12 125.63 10.72 98.74 57.69 94.97
FE  129.11 11.17 98.78 60.80  95.19

—HR%

W— 5

HH RS —5760K AL (n=455)FI“HUE
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99.63%, V443K 0.35, 44 MAF 2k 0.27, &

®T HE—

%1!5“??&;_

®6 CMT—SERARER

Table 6 Annotations of the “Xiangxin No.1” chip site
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