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Figure 1- Pedigree structure of the F, intercross between two strains of Japanese quail.
The number of dams and sires as well as the number of F, male and female offspring in

each cross are indicated.
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Figure 2- An example of genotyping gel: alleles (right) and types of genotypes (bottom).
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Table 1- Summary of general characteristics of the microsatellites markers used in this study.

s g Sl Jis
Sl el Position (cM) Primer sequence T,2
Marker name ! A g
Reverse Forward

GUJ0055 0 5'-GCATACTGCAATATACCTGA-3' 5-TTGACATACTTGGATTAGAGA-3’ 55
GUJ0052 19 5'-AAACTACCGATGTAAGTAAG-3’ 5'-ATGAGATATATAAGGAACCC-3’ 43
GUJ0048 57 5'-AACGCATACAACTGACTGGG-3’ 5-GGATAGCATTTCAGTCACGG-3’ 55
GUJ0013 91 5-ACCAAACCCGAGATCCGACA-3' 5-AGCGTTCGCGTTCCTCTTTC-3' 55
GUJ0056 122 5'-GTTACATCCATCCTGCCTCA-3' 5-CTCTTGAGCCTACCAGTCTG-3' 55
GUJ0098 172 5'-GCATAACTGAACTACCACGC-3’ 5'-GCATCAGTTCCATCAGCTAG-3' 55
GUJ0068 197 5-TAGGAGAGGTCACGATTTGC-3' 5-ATCTTAACTCGCCCAGCCTT-3’ 54
GUJ0090 206 5-GCCTTCAGAGTGGGAAAT-3’ 5'-TCTCACAGAAACAGCTCC-3’ 55

Jlast glos " (Kayang ef al., 2004) Ko g a5 ulal 5 (15 oty V pssp05,5 555 L5 Cndge

! Marker position on chromosome based on Japanese quail sex averaged linkage map (Kayang ef al.,
2004).% Annealing temperature (°C).
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Table 2- Summary statistics for the Japanese quail F, birds data.

Trait N Mean' Minimum Maximum R.SD° %CV°
Intestine weight 422 7.0 3.46 15.14 1.14 16.23
Pancreas weight 422 0.5 0.50 0.94 0.10 21.33
Liver weight 422 34 1.85 9.64 0.55 15.84
Spleen weight 416 0.1 0.02 0.23 0.03 3242
Heart weight 422 1.3 0.59 2.01 0.16 13.18
Gizzard weight 422 4.0 1.86 6.05 0.45 11.35
Pre-stomach weight 421 0.6 0.05 0.92 0.10 15.54
Uropygial gland weight 400 0.3 0.03 0.65 0.07 25.97
Bursa of fabricius weight 410 0.1 0.03 0.33 0.04 32.70

S Bl B e Sl T a s i Syl T (6 ekt e il
! Trait mean adjusted for fixed effects included in the model, 2 Residual standard deviation, ® Coefficient

of variation.

QTL Kty a5 ade (o251 51 dbe (5531 51 Jool s aods ¥ Jgur

Table 3- Summary of QTL results obtained from modeling of additive, dominance and

imprinting QTL effects.

. Position F- %V oL Closest 3 4 5
Trait (cM) statistic 2 marker A (SE) D (SE) T(SE)
PSW 206 11.84 ** 7.29 GUJ0090 0.46 (0.08) 0.05(0.17) 0.07 (0.11)

-0.78 -0.04
skesk
UuGw 197 5.68 1.96 GUJ0068 0.01 (0.10) 0.19) ©.11)
-0.28 -0.25
skesk
BFW 9 4.72 2.70 GUJ0055 0.12) 0.14 (0.21) (0.10)
PSP 206 9.07 ** 5.26 GUJ0090 0.38 (0.08) 0.17 (0.17) 0.09 (0.11)

eS8 byl .x..p)av odas s Ao 2 PSP cor g 2B ey e O BFW gdL_a.r._.;‘”_ﬁ odd 039 UGW odns o 038 PSW '

Sl il dly 4 (ol obzs) QTL ade 31 ol 3U lme Ol l doly 4 (o0l olzsl) QTL iuis3 317 .QTL 51 &t

35 doys 35 QTL is gne 51 %% okibe 3L Llme Ol il doly 4 (3 il olasl) QTL Kty poes! 51" obile, 3b Llne
[CaaddBd o8 B ad d > =) P ]
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! PSW: Pre-stomach weight, UGW: Uropygial gland weight, BFW: Bursa of fabricius weight, PSP: Pre-
stomach percentage. > proportion of phenotypic variance of the F2 population explained by QTL. 3 The
additive QTL effect. 4 The dominance QTL effect. 5 The imprinting QTL effect. ** P < 0.01 chromosome-
wide significant of QTL.

14
—@——  Pre-stomach weight
12 4 O Uropygial gland weight
——-%———  Bursa of fabricius weight
10 — D= Pre-stomach percentage
8 -
6 P<0.01

P<0.05

F - statistic

0 50 100 150 200 250

Map position (cM)
B bghs QTL Koy yomosl 5 add  oial3l 31 e 3305 51 Juol Fo)lal Judy » -V IS5
s o L 1) daoy3 5 0 e 5 4l e gladilin]

Figure 3- F statistic curve resulted from modeling of additive, dominance and
imprinting QTL effects. The horizontal lines represent 5 and 1% chromosome-wide
significant levels of linkage.

2 9 QTL e 1 dae (555 51 Jeol ol aods —£ Jgur
Table 4- Summary of QTL results obtained from modeling QTL by hatch interaction.

. Position F- 5 Closest QTL x 4 5 6
Trait (cM) statistic %V marker Hatch * AGE) D (SE) 1(SE)
H 0.05 0.24 -0.20
! (0.33) (0.49) (0.33)
0.10 0.40
H, (0.36) 051) 0.38 (0.22)
0.57 0.21
1 *
1P 165 2.17 4.06 GUJ0068 H; (0.19) (0.40) 0.46 (0.30)
0.32 0.33
Hy (0.15) 031) 0.14 (0.20)
Hs 0.37 0.06 0.23 (0.23)

(0.16) (0.35)

A-ly 4 Goylbal obz2) QTL il 315 a5 QTL flie 517 QTL 51 56 555 jbyly dwys | sy dwys AP
& Gylstial olzdh) QTL Kazy pmesl 317 okilo Bb e Sl il Aoty 4 (o 1l olzih) QTL ade j51° osile U e Sl 2u

£35S gaw 53 23 0 mhaw 2 QTL s soe 51 codibo 3L slas Ol il Al g
! Intestine percentage. > proportion of phenotypic variance of the F; population explained by QTL. 3 QTL

by hatch interaction effect. * The additive QTL effect. > The dominance QTL effect. * The imprinting
QTL effect. * P < 0.05 chromosome-wide significant of QTL.
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Figure 4- F statistic curve resulted from modeling of additive, dominance and
imprinting QTL effects by hatch interaction. The horizontal lines represent 5 and 1%

chromosome-wide significant levels of linkage.
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Table 5- Summary of QTL results obtained from modeling QTL by sex interaction.

Trait  Positio F- %V g1 Closest

QTL x

4 5 6
! n (cM)  statistic 2 marker Sex * A (SE) D (SE) T(SE)
Male 0.03 0.79 0.22
w5 (0.14) (0.18) (0.12)
W 4. 4.
G 0 39 65 GUJ0055 I 0.08 0.16 0.03
(0.14) (0.18) (0.11)
Male -0.19 -0.20 0.37
o (0.17) (0.33) (0.18)
UGP 197 3.70 3.17 GUJ0068
Female 0.17 -1.06 -0.21
(0.15) (0.27) (0.15)
Male -0.14 -0.12 -0.02
¥ (0.16) (0.25) (0.13)
BFP 1 2.97 6.25 GUJ0055
Female -0.21 0.23 -0.37
(0.14) (0.24) (0.11)

Jize 31T QTL 51 56 (o 35 uibols deoys | g b3 o3 BFP (loms s, 90 006 a3 UPG (01 055 GW '

Ol Ay 4 (oIl oLzsh) QTL ade 31° okilo 3l jlae Ol ol dly & (5l slzsh) QTL 20530 31° . e 5 QTL

V50 paw 53 QTL Shsine 5175 5 % kil Bl bae Ol il drly 4 (o1l bzil) QTL Kity el 517 oile 3L las

p25503 5 g 53 A3
' GW: Gizzard weight, UGP: Uropygial gland percentage, BFP: Bursa of fabricius percentage. 2
proportion of phenotypic variance of the F2 population explained by QTL. 3 QTL by sex interaction
effect. * The additive QTL effect.® The dominance QTL effect. ® The imprinting QTL effect. * and ** P <
0.05 and P<0.01 chromosome-wide significant of QTL.
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Figure 5- F statistic curve resulted from modeling of additive, dominance and
imprinting QTL effects by sex interaction. The horizontal lines represent 5 and 1%

chromosome-wide significant levels of linkage.
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Identification of quantitative trait loci associated with weight and percentage of internal
organs on chromosome 1 in Japanese quail

Moradian H."', Esmailizadeh A.K.", Sohrabi S.', Mohammadabadi M.R."

'Department of Animal Science, Faculty of Agriculture, Shahid Bahonar University of Kerman,
Kerman, Iran.

Abstract

The purpose of this study was to identify genomic regions affecting weight and
percentage of internal organs on chromosome 1 in an F, population of Japanese quail. A
three-generation resource population was developed by using two distinct Japanese quail
strains, wild (meat type) and white (layer type). Eight pairs of white and wild birds were
crossed reciprocally and 34 F; birds were produced. The F; birds were intercrossed to
generate 422 F, offspring. Phenotypic data including weight of organs were collected on F,
birds. All of the animals from three generations (472 birds) were genotyped for eight
microsatellite markers on chromosome 1. QTL analysis was performed with least square
regression interval mapping method fitting three various statistical models. Significant QTL
were identified for pre-stomach weight, uropygial gland weight, bursa of fabricius weight,
gizzard weight, percentage of pre-stomach, percentage of intestine, percentage of uropygial
gland and percentage of bursa of fabricius. The proportion of the F, phenotypic variation
explained by the significant additive, dominance and imprinted QTL effects ranged from 4.06
to 7.29%, 1.96 to 4.65% and 2.7 to 6.25%, respectively. The results of this study show that
there are quantitative trait loci associated with weight and percentage of internal organs on
chromosome 1 in Japanese quail, but more studies are needed to better understand genetic
structure of these traits.
Keywords: Japanese quail, Quantitative Trait Loci, Microsatellite markers, F2 design.
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