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Figure 1. Schematic of a four-generation crossbreeding plan from a four strains of Japanese quail
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Table 1. Specifications of specific primers for amplification of microsatellite markers on the chromosome 1 in

Japanese quail
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Figure 2. Band images of amplification of microsatellite markers located on chromosome one with specific primers in
a crosshred population of Japanese quail
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Table 2. Allelic frequency at microsatellite loci on the chromosome one in a crossbred population of Japanese quail
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Table 3. Linkage disequilibrium in microsatellite loci on the chromosome one in a crossbred population of Japanese

quail
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Table 4. The observed and expected Heterozygosity and homozygosity at microsatellite loci on the chromosome one
in a crossbred population of Japanese quail
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Table 5. Polymorphism content information of microsatellite loci on chromosome one in crossbred population of

Japanese quail
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Table 6. Descriptive statistics of body weight traits in a crossbred population of Japanese quail
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Table 7. The ratio of additive genetic variance due to the markers in the phenotypic expression of body weight traits
in an additive model in the crosshred population of Japanese guail
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Table 8. The ratio of dominance genetic variance due to the markers in the phenotypic expression of body weight
traits in a dominance model in the crossbred population of Japanese quail
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Table 9. The ratio of additive and dominance genetic variance due to the markers in the phenotypic expression of
body weight traits in an additive-dominance model in the crosshred population of Japanese quail
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Figure 3. QTL analysis results in three different models for hatch weight trait in a four-generation Japanese quail
population on chromosome one (—Additive effectB==Dominance effectB==Absolute additive effect r-~Absolute
dominance effect D==Additive heritability D—Dominance heritability = Broad sense heritabilityf¥== Additive
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Figure 4. QTL analysis results in three different models for 5-day-old weight traits in a four-generation population on

chromosome one in Japanese quail (0—Additive effectB==Dominance effectD==Absolute additive effect

Absolute dominance effect D==Additive heritability D—Dominance heritability = Broad sense heritabilityfi==
Additive heritability%Q== Dominance heritability% O-Broad sense heritability% o— Logio of additive heritability

0= Log;, of dominance heritability - Log,, of broad sense heritability)
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Figure 5. QTL analysis results in three different models for 10-day-old weight traits in a four-generation population
on chromosome one in Japanese quail (0—Additive effectB==Dominance effectB==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability 0= Broad sense heritability==

Additive heritability%0== Dominance heritability% O-Broad sense heritability% o— Log;, of additive heritability
0= Log;, of dominance heritability2 = Log,, of broad sense heritability)
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Figure 6. QTL analysis results in three different models for 15-day-old weight traits in a four-generation population
on chromosome one in Japanese quail (D—Additive effectB==Dominance effectB==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability 0= Broad sense heritability==

Additive heritability%O== Dominance heritability% O -Broad sense heritability% o-— Log;, of additive heritability
0= Log;, of dominance heritability2 - Log;o of broad sense heritability)
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Figure 7. QTL analysis results in three different models for 20-day-old weight traits in a four-generation population
on chromosome one in Japanese quail (0—Additive effectB==Dominance effectB==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability 0= Broad sense heritabilityfye

Additive heritability%@== Dominance heritability% O-Broad sense heritability% o— Log,, of additive heritability
O== Log;, of dominance heritabilityJ~- Log,, of broad sense heritability).
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Figure 8. QTL analysis results in three different models for 25-day-old weight traits in a four-generation population

on chromosome one in Japanese quail (0—Additive effectB==Dominance effectB==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability O= Broad sense heritabilitye

Additive heritability%@O== Dominance heritability% O-Broad sense heritability% o— Log,, of additive heritability
0= Log;, of dominance heritability© - Log,, of broad sense heritability).
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Figure 9. QTL analysis results in three different models for 30-day-old weight traits in a four-generation population

on chromosome one in Japanese quail (0-Additive effectB==Dominance effectB==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability 0= Broad sense heritabilitye

Additive heritability%O== Dominance heritability% O -Broad sense heritability% o— Log;, of additive heritability
0= Log;, of dominance heritability - Log;, of broad sense heritability)
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Figure 10. QTL analysis results in three different models for 35-day-old weight traits in a four-generation population
on chromosome one in Japanese quail (D—Additive effectB==Dominance effectD==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability 0= Broad sense heritabilitye=

Additive heritability%Q== Dominance heritability% O-Broad sense heritability% o— Log,, of additive heritability
0= Log,, of dominance heritability - Log,, of broad sense heritability)
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Figure 11. QTL analysis results in three different models for 40-day-old weight traits in a four-generation population
on chromosome one in Japanese quail (—Additive effectB==Dominance effectB==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability O= Broad sense heritabilityf==
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Abstract

The aim of this study was to QTL mapping of body weight traits from hatch to 45 days on
chromosome one in Japanese quail. For this purpose, a crossbred population from a four-
generation crossbreeding pattern was used. The four strains A and M Texas, Wild, Italian
Speckled and Tuxedo Japanese quail were crossed in diallel-cross, creating the first generation.
Then, from the crossbreed of first generation, a mapping population including second, third and
fourth generations was created. Blood samples were collected for DNA extraction and
amplification of microsatellite markers on the chromosome 1 of the subcutaneous veins in tubes
containing 0.5% EDTA. Observations included body weight traits from birth to 45 days with an
interval of 5 days. The effects of markers and components of variance were performed with
three models of additive, dominance and additive-dominance with AI-REML procedure of
GVCBLUP software. Based on the estimated effects of markers, the point with the highest
value of F statistic was reported as the QTL location. The results of QTL analysis in the additive
model for body weight traits, at hatch, 5 and 30 days indicate the presence of QTLs affecting
these traits at the (hatch, 5 and 30 days), (10, 15, 20, 25, 40 and 45 days) and 35 days on the
end, middle and the beginning of chromosome one, respectively. In dominance model, QTLs
affecting body weight traits at (hatch, 5, 10, 15, 35, 40 and 45 days), (20, 25, and 30 days) were
identified in the middle and at the end of chromosome one. The percentage of additive and
dominance genetic variance due to markers in different models ranged from 0.17 to 9.4% and
3.3 to 23.3% of the total phenotypic variance, respectively. Therefore, the results of this study
confirm the existence of at least two distinct gene loci with additive and dominance function
effective on body weight traits on chromosome one in Japanese quail.
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