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Single nucleotide polymorphism (SNP) is the basic and
common variation in genomic sequence. The size of chickencommon variation in genomic sequence. The size of chicken
genome is around 1.2×109 bps with 3.28×106 SNPs discovered.
Majority of those SNPs were detected by the international
cooperative chicken genome project using genomic DNA of
broiler, layer, silky and red jungle fowl. Another source for
detecting SNPs (esp., in exons) is from Expressed sequence tag
(EST) libraries. Some of SNPs happened in exons change the
corresponding amino acids in the related protein sequence,
which are so called non-synonymous SNPs.
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The Taiwan Country chickens are the native breeds in
Taiwan. There are 10 lines (5 male and 5 female) long-term
selected with different criteria from the same ancestral
population in National Chung-Hsin University.The Taiwan
Country chickens are the most important meat-type breed with
more than 60% market share in the local poultry market. It is
important to maintain those purebred lines for obtaining
higherheterosis and production efficiency The information ofhigherheterosis and production efficiency. The information of
genetic polymorphism is needed to achieve such goals in the local
poultry industry as well as the scientific research. This study was
designed to identify SNPs from several EST libraries of two
major selection lines in National ChungHsing University.

There were 4~6 hens randomly selected from the Taiwan
Country chicken lines for the EST clone library construction:
the male line B selected on body weight and comb areaat10 12the male line B selected on body weight and comb areaat10~12
weeks of age; the femalelineL2 selected on egg production at 40
weeks of age (Figure 1). Six egg-laying related tissues (pituitary,
liver, adipose, ovary, oviduct, and shell gland) and muscle tissue
from those hens during highly egg- laying period were used.
Totally, 42,404 EST clones from the 7 libraries were randomlyy, , y
selected for DNA sequencing using Applied Biosystems 3130
DNAAnalyzer.
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Figure 1. The Taiwan Country chicken selection lines of B (high 
meat production left) and L2 (high egg production right) (Picturemeat production, left) and L2 (high egg production, right). (Picture 
obtained from: 
http://www.angrin.tlri.gov.tw/taiwan/chicken/chicken.html)
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Those EST sequences were analyzed by using Phred
programfor base-calling of all the bases shown in the sequencing
chromatograph and clean-up of those low quality (QV≦ 30)
bases and Phrap program to assemble those high quality ESTp p g g q y
sequences. Those assembledcontigs obtained from Phrap were
annotated and localized by Blastn against NCBInucleotide and
genome databases. Those contigscontaining at least 5 ESTs were
further predicted the possibility of any particular SNP
happened≧ 15% ofthose overlapped ESTs by PolyPhred
program. Those contig sequences with SNP predicted were
searched against NCBI dbSNPdatabase using Blastn to makesearched against NCBI dbSNPdatabase using Blastn to make
sure whether those SNPs found by PolyPhred are novel (not
found in dbSNP) or known (matchedto at least one SNP in
dbSNP).

There were 42,404 EST clones randomly selected for
sequencing and 36,463 high quality sequences left after trimming
those low quality bases by Phred. The total numbers of
assembled contigs, sequences not qualifiedly to other ESTs
(Singlets), and sequences with problem during alignment and
assembling were 3,455, 11,649, and 1,840, respectively, from
those high quality sequences in the seven Taiwan Country
chicken EST libraries using Phrap.The total number of SNPs
predicted by PolyPhred was 1,107 with only 297 (26.8%) known
and 810 (73.2%) still not found in NCBI dbSNP. With
restriction of a contig with at least 5 ESTs and a SNP happened
≧ 15% of those overlapped ESTs in that contig, those SNPs
predicted of very high Polyphred score (98~99) and moderatelypredicted of very high Polyphred score (98 99) and moderately
high (95~97) were 951 and 56 (91% of total SNPs predicted).
The numbers of SNPs predicted detected on different location of
a particular gene were60, 704, 10, 121, 5, and 207accordingly on
5’UTR, exon, intron, 3’UTR, pseudogene, and unknown position.
Among the 704 SNPs found in exons, there were 546 and 158
detected as synonymous and non-synonymous types,
respectivelyrespectively.
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The blood samples of 94 hens were collected equally from
lines B and L2. The genomic DNA was extracted from those
blood samples in our lab. Among those predicted SNPs with
Pol Phred score ≧ 98 there ere 84 predictedSNPs and 1PolyPhred score ≧ 98, there were 84 predictedSNPs and 1
negative control(not detected with any SNP) sequences selected
for further validation using GenomeLabTMSNPstream® SNP
(Backman Coulter, CA) genotyping in the Microarray Core of
NTU 基因體醫學研究中心.The 85 predicted SNP sequences of
high PolyPhred score were validated from 94 hens of lines B andhigh PolyPhred score were validated from 94 hens of lines B and
L2. We found that 60 of true positive (70.6%), 24 of possible false
positive (28.2%), and 1 of true negative (the negative control
sequence, 1.2%).After statistical comparison between the
genotypic frequencies in the lines B and L2 by chi-square test,
there were 34 out of the 60 true positivensSNPs located on 29
different genes found with significant difference (p-value < 0.05).
Those genes have certain biological functions, such as growth of
egg yolk, immune protection, formation of egg shell, metabolism,
regulatory, development, etc. (Table 1)

SNP prediction from EST sequences (or so called
transcriptome sequences) has been considered not as good as
from genomic sequences in terms of quality. But the cost of
obtaining abundant EST sequences is much cheaper than
genome mapping project. In addition, EST library might be
applied to those particular breeds and selection lines differentapplied to those particular breeds and selection lines different
from commercial and standard experimental ones. These results
clearly showed that the quality procedure of base-calling with
higher QV, assembling contig and predicted SNPs with certain
limitations might be greatly helpful for the total quality of
prediction. Those high quality SNPs predicted from differentprediction. Those high quality SNPs predicted from different
breeds and lines will lead to a lot of important applicationssuch
as phylogenetic analysis, domestication, functional studies,
marker-assisted selection programs, etc.
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Table 1. The genes and related biological functions found with nsSNP 
significantly distributed between hens from the selection lines of B 
and L2.

Gene found with nsSNP significantly 
distributed between lines B and L2

Biological Function

Albumin
Transportation and intake of retinol during growth of 
egg yolk

Ovalbumin Y
Protection of egg yolk from the damage of serpin
peptidase

Paraoxonase 2 Catabolism of organophosphorus

Vitellogenin 2
Increased by stimulation of estrogen and decomposed to 
phosvitin and lipovitellinp p

Ovocalyxin 32
Resistance to pathogen for influencing survival rate of 
egg

Ovocleidin 116 Deposition of calcium carbonate in eggshell
Ovocalyxin 36 Related to protection function in eggshell
HEP 21 protein Related to formation and calcification of eggshell

Fatty acid binding protein 4
Related to deposition and transportation of lipid in 
muscle cells

Apolipoprotein B Related to growth and lipid process
Perilipin 1 Related to synthesis and digestion of lipid
Apolipoprotein H Related to metabolism and transportation of lipid
Hypothetical gene supported by 
CR353074

Specific expressed in adipose tissue

Secreted phosphoprotein 2 Related to regulation of growth
Proteasome maturation protein Related to catabolism of protein
Similar to cyclin F Related to cell cycle transition
Peptidylprolylisomerase D Related to regulation of apoptosis

Phosphoglycerate kinase 1 Influence of adaptation to hypoxia in chicken embryo

Retinol binding protein 7 Related to energy metabolism and regulation

Sulfotransferase
Related to metabolism of steroid hormone via 
sulfonation

ATPase Na+/K+ transporting alpha 1 Participation in metabolic process ATPase activity andATPase, Na+/K+ transporting, alpha 1 
polypeptide 

Participation in metabolic process, ATPase activity, and 
cation transportation

Peptidase D Related to protective immunity effect

PIT 54 protein
Immune function of reducing bacteria and protective 
effects

CNDP dipeptidase 2 Related to protective immunity effect

Lymphocyte antigen 6 complex Candidate gene of disease resistance for Marek's disease
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Ubiquitin thiolasterase Related to spermatogenesis and neurogenesis
Signal sequence receptor, beta A protein expressed in cerebellum
Riboflavin binding protein Related to regulation of G protein-coupled receptor
Ovoglycoprotein Responsible to recognition of asymmetry


