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Research Advance on Application of Chip Technology in Livestock and Poultry Breeding
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Abstract; There are abundant resources of livestock and poultry breeds in China, and there are
many good trait genes. Unfortunately, these fine trait genes have not been fully utilized. There-
fore,the development and utilization of genetics and resources at the genetic level is an important
direction for improving economic traits of domestic animal genetics resources. The traditional ped-
igree selection method played a vital role in breeding while it also has shortcomings such as low
accuracy and long breeding cycle. With the rapid development of molecular biology.advanced ge-
nome sequencing and gene typing technology have pushed the innovation of livestock and poultry
breeding methods. The efficiency of genetic detection has been dramatically improved from the
low-throughput, time-consuming restriction fragment polymorphism (RFLP) markers in the past
to the single nucleotide polymorphism (SNP) with high-throughput and high density. Genotyping
based on chip was widely used in research and breeding practice, becoming a new technology and

hotspot in livestock and poultry breeding. In this review, the research and application of SNP chip
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technology in livestock and poultry breeding,its technical advantages, existing problems, challen-
ges and application prospects are summarized. The paper showed that gene chip technology would
become an important basic technology in molecular breeding of livestock and poultry,and play an
important role in the rapid development of livestock and poultry breeding industry, promoting the
genetics progress of livestock and poultry breeding in China,and enhancing the scientific and tech-
nological competiveness of livestock and poultry breeding industry in China.
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1

Table 1 Commercial animal gene breeding chips

Species Products Sites Platform

Cattle Bovine SNP50 50K Illumina
Bovine HD 777K Tllumina

GGP-LLDV3 30K GeneSeck

GGP-LDV2 7K GeneSeek

GGP-UHD 140K GeneSeek
Genomic Profiler for Dairy Cattle LD 7K Illumina

GGP-HDT 77K GeneSeek

GGP-LDV4 40K GeneSeek

Axiom® Genome-Wide BOS1 Bovine Array 648K Affymetrix

Axiom® Bovine Genotyping Array 50K Affymetrix
Pig Porcine SNP60 60K Illumina

Axiom® Porcine Genotyping Array 658K Affymetrix
Porcine LD 10K Illumina
Genomic Profiler Porcine HD 80K Illumina
Sheep Ovine SNP50 50K Illumina
Sheep HD 680K Illumina
Ovine LD 5K Illumina
Goat Goat SNP50 50K Tllumina
Horse Equine SNP50 50K Illumina
Equine SNP70 70K Illumina

Axiom® Equine 670K Affymetrix

Buffalo Axiom® Buffalo Genotyping Array 90K Affymetrix
Dog Canine HD 170K Illumina
Canine SNP20 20K Tllumina

Affymetrix Canine SNP 127K Affymetrix

Axiom® Canine Genotyping Array Set A 460K Affymetrix

Axiom® Canine Genotyping Array Set B 670K Affymetrix
Cat Feline SNP60 62K Illumina

Chicken Axiom® Genome-Wide Chicken Genotyping Array 580K Affymetrix
Chicken SNP50 50K Tllumina

Salmon Axiom® Salmon Genotyping Array 130K Affymetrix
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Table 2 Comparison of gene chip and sequencing genotype

Attribute Gene chip Sequencing genotype
DNA Quality of DNA ,200~3 000 ng 100~200 ng

Tag selection

Range of application ; read GWAS/GS/QTL; SNP

Genome complexity ;

. CNV ;
Polyploid detection 6 135 (P=0.9975);

Cycle 20~24 4~5d

Data analysis
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