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Table 1. General characteristics of the microsatellites markers used in this study
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Marker Position Reverse primer (5'-3") Forward primer (5'-3") S bl
Name (cM) Size ¢
range TA

(bp) (C)

GUJ0073 0 CAACTGCAAAGACAACATCC GCTGCTATTCTGTTGATGTG 1{‘;(') 52
GUJ0069 13 CACCAACCACCTTCATCTTC TTCAGGGTAGCAGTCATCTC 220111 54
GUJ0084 44  TCCCGTCTCCCGATGTGTTT ACTCCTCCTCTTTCTCCCTC 11535 55
GUJ0093 60 AGCCATAGAGGGCTATTAAG CTCTTGTATTGTAACTGGGC 221331 60
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Fig. 1- Indicative of markers and position of them on chromosome 2 of Japanese quail.

o


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.6.7
http://journalofbiosafety.ir/article-1-154-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.6.7
http://journalofbiosafety.ir/article-1-154-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.6.7 ]

A QTL comdpe 5 Jaims Olge
BV PSS O RO S At
Ldosa) 5 de)n 0 b 53 eg55ms S
(V0) wd b LS By Sl esladl
RRVS S WO SPPUSNS I5 S W COW PR v
G @miF S ebml Gl els 6 e
pde i e o b Lo el oslal
s oaups L g a3, QTL 54
S e el L s

s il GHAQTL. 1

S0 Sl 5 gd gla ool szuww
2 5 ool Fo Jud OBX s
o 0L s el ol en 51 (V) U
g5 Ol edd sdalie olde bl aS das
L Sl San a8 Sl Glay g (gl s 1S
Foo s 0B, Ol Sy csls s

b

af

QTL o g 4 s

o osle ey Jles 5w sk o
A eslizal 3 golel Jue Sl e (g ,s]

(Y

Yijkl = u+H, +Sj +aP, +dP, + €

331 el sdalice s 53 Yijk «Bsd Jbe 3
b a1 S 5 Hi e S
Sl sa s e e s e
L 00 osssmn glo oy DMl
3 Q0 o SKke Sl Sl ) ke 5 (QQ
QQ 590 =5 w55 52 Sl
P e sl K Ol b5 Jlaz| Pag
K Ol s Jlezs) Pk o im s 4 5
Sl JEij s Al eSS
Ll By Jbo o esdle ool slilal
AL g s S ey us i
A3 dde s 5 55 QTL ade b 25l
S QTL s 5w sl s 5,50,
2o gl sl Oy ol ds )
sl Jue bl o ((A) W eslizad O ga S
Sl S ol 5 QTL S G bl
S B0l s psisen S sk 0 O
b oog F ool Slas ghls oS (gl abis


https://dorl.net/dor/20.1001.1.27170632.1396.10.2.6.7
http://journalofbiosafety.ir/article-1-154-fa.html
https://dor.isc.ac/dor/20.1001.1.27170632.1396.10.2.6.7
http://journalofbiosafety.ir/article-1-154-fa.html

[ Downloaded from journal of biosafety.ir on 2026-08-23 ]

[ DOR: 20.1001.1.27170632.1396.10.2.6.7 ]

MATL b 4l eslizal O, Ken 5 b 5 e

F2 s 0B o 5 baesls o 55 Ll 4ot =Y J s
Table 2. Summary of Descriptive statistics, phenotypic data of F2 generation
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Trait Number Mean Min Max
r.s.d 12,3CV
Wo 422 6.8 4.80 9.50 0.69 10.1
W1 419 23.1 11.30 41.40 4076 20.6
W> 420 47.6 21.00 74.80 9.30 19.8
W3 420 83.0 15.90 124.10 13.55 16.6
W4 417 120.9 63.10 168.30 17.96 15.1
Ws 353 153.1 82.50 202.70 18.15 12.0
ADG.0-1 419 2.3 0.59 4.86 0.65 27.9
ADG.1-2 418 3.5 0.79 6.21 0.79 23.1
ADG.2-3 418 5.0 1.73 8.03 0.91 18.5
ADG.3-4 416 5.4 2.01 11.33 1.14 21.0
ADG.4-5 348 4.6 1.60 7.90 1.32 28.4
ADG.0-5 353 4.1 2.17 5.59 0.51 12.4
KR.0-1 419 0.2 0.10 0.30 0.03 13.8
KR.1-2 418 0.2 0.07 0.25 0.02 125
KR.2-3 418 0.2 0.09 0.31 0.02 12.8
KR.3-4 416 0.1 0.06 0.42 0.02 15.3
KR.4-5 348 0.9 0.04 0.46 0.03 29.5
KR.0-5 353 0.2 0.01 0.10 0.005 5.1

o=l ADG.01-05 ¢ Sain 0 bY i 3 Ll <ond KRUOL-05 ¢ (0 8) (SKain 0 6 51 e 035 WI-W5 T 0l W0

ks 55l ekile L Sl Gl sl © e b e 5lﬁw,mc@¢¢§;gbe(rﬁ>u§no BY o 03 ailisy O

ol Ll

AWO0: hatching weight;W1-WS5: live weight at 1 (W1), 2 (W2), 3 (W3), 4 (W4) and at 5 (W5) weeks of
age (g); KR.01-05 and ADG.01-ADG.05: Kleiber ratio and average daily gain (g) between consecutive
ages, respectively; ° Trait mean adjusted for fixed effects included in the model. ¢ Residual standard

deviation after fitting the basic fixed effects.
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Table 3. Summary results of Additive and Dominance QTL effect
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Al b cp QTL 3 A

QY- 202 Sz 90 F o, kel u"‘.l‘)l}
QTL effect ) o3l

QTL
Trait | POSition F- sl E VQrL  Closest
(€M)  Value Additive(s.e) Dominance(se)  *~=>»  Marker
W4 0 4.50* 0.02(0.12) -0.51(0.17) 1.58 GUJO073
ADG.2-3 0 454 -0.04(0.12) -0.53(0.17) 168 GUJOO73
KR.1-2 0 5.19* 0.06(0.14) -0.65(0.20) 2.11 GUJ0073

Coandpe ((Saia Y U s oos KRUL-2 . (p5) Sea Y LY wlis; 035 Sl ADG.2-3 « (p8) Sais £ o5 055 WAR

..Jw)b 0 ck.w)b Lg)lb JM LSLA MLLAT *C L;;M}ﬁ: PR quw\J.: Lf"i\j m?)vLLJ 92 p)'}»jjs 6})QTL
aW4: live weight at 4 week of age (gr); ADG.2-3 average daily gain (gr); KR.1-2: Kleiber ratio, ® QTL
Location on chromosome 2 of Japanese quail based on linkage map. ¢*, P < 0.05.
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Fig. 2- Test statistic curves resulted from the fitting model additive and dominance
effect of QTL. The horizontal line represent of significant thresholds in 5% level.
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Table 4. Summary results of fitting model QTL by hatch interaction

RIS cilss @}QTL Sl Sl

i b i L F Sl ’jw = QTL by hatch interaction
Trait POS('E'I\% Fvale 9T e T S e
) Mit Marker Additive(s.e) Dominance(s.e)

1 0.40(0.25) 0.47(0.40)

2 0.48(0.36) 0.16(0.40)

W2 0 2.17* 2.17 GUJ0073 3 -0.46(0.24) -0.58(0.35)
4 -0.14(0.27) -0.93(0.35)

5 0.44(0.26) -0.03(0.47)

1 0.23(0.25) 0.06(0.41)

2 -0.09(0.38) -0.23(0.40)

w4 0 2.11* 9.82 GUJO073 3 -0.41(0.24) -0.61(0.35)
4 -0.08(0.27) -1.13(0.35)

5 0.47(0.26) -0.36(0.47)

1 0.41(0.19) -0.08(0.28)

2 0.55(0.28) 0.41(0.32)

ADG.1-2 13 2.73** 403 GUJ0069 3 -0.34(0.18) -0.49(0.26)
4 -0.11(0.21) -0.74(0.25)

5 0.26(0.20) -0.19(0.33)

1 0.33(0.23) -0.41(0.34)

2 0.69(0.34) 0.52(0.38)

KR.1-2 12 2.55** 16.67 GUJ0069 3 -0.30(0.22) -0.70(0.31)
4 -0.25(0.25) -0.82(0.30)

5 0.11(0.24) -0.55(0.41)
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Abstract

A cross F2 plan was used to identify quantitative trait loci (QTL) affecting growth on chromosome 2 of quail. In
this study, a three-generation population was developed of reciprocal crosses of two strains of Japanese quail
(white male layer x wild female broiler and wild male broiler x white female layer). Phenotypic records related
to birds’ growth traits of F2 generation (422) were recorded. All three generations of birds for four microsatellite
markers on chromosome 2 were genotyped. QTL analysis was performed with least squares interval mapping
method based on regression in three various statistical models. In the first model, additive and dominance effects
of QTL were fitted and body weight traits in four weeks (p<0.05), average daily gain in two to three weeks
(»<0.05) and Kleiber ratio one to two weeks (p<0.05) were significant. In the second model the interaction of
QTL and hatching were investigated. For the following four traits: body weight in two weeks (p<0.05), body
weight in four weeks (p<0.05), average daily gain of one to two weeks (p<0.01) and Kleiber ratio of one to two
weeks (p<0.05), significant QTLs were identified. In the third model, the additive and dominance effects of QTL
by sex interaction were investigated and no significant trait was found. QTL variance identified in this study was
in the range of 16.67 — 1.58. In this study, a number of genomic regions associated with growth and related traits
were identified.

Keywords: Japanese quail, microsatellite markers, QTL mapping
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