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Identification of QTL (Quantitative Trait Loci) Affecting Skeletal Traits on Second
Chromosome of Japanese Quail
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Table 1: General characteristics of the microsatellite markers
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Temperature  Allele size range G-3) 4, (6-3) iy PLc))sit)ionl(cM) Marker
(°c)® (bp)? Forward (5'-3") Reverse (5'-3)
52 144-160 GCTGCTATTCTGTTGATGTG CAACTGCAAAGACAACATCC 0 GUJ0073
54 201-211 TTCAGGGTAGCAGTCATCTC CACCAACCACCTTCATCTTC 13 GUJ0069
55 159-165 ACTCCTCCTCTTTCTCCCTC TCCCGTCTCCCGATGTGTTT 44 GUJ0084
60 213-231 CTCTTGTATTGTAACTGGGC AGCCATAGAGGGCTATTAAG 60 GUJ0093
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1. Marker position on chromosome 2 of Japanese quail based on linkage map, 2. Base pair, 3. Annealing temperature
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Table 2: Summary descriptive statistics for phenotypic data of F, generation quails

OlyasS g pd doyd oile Bl jline Bl il JriRes Jslas> ¥ oeSileo Volass Cibo
CV (%) (r.s.d)® Max Min Mean? Number! Trait
12.65 13.22 141.00 46.30 10450 421 (#5) 3 43¥ 09
Cold carcass weight (gr)
0.21 0.72 6.87 175 3.52 399 (5 i Ols7nl 09
Breast bone weight (gr)
0.13 0.07 0.90 0.32 0.55 394 (#55) ol Ol 05
Thigh bone weight (gr)
0.04 171 42.50 29.60 39.03 394 Gregshes) Oy plyesl Jobo
Thigh bone length (mm)
0.08 0.23 361 1.97 2.80 308 (Pocskeo) Oy plyreeal S8
Thigh bone diameter (mm)
0.13 0.08 0.99 0.33 0.60 400 (55 & =y Olyal 0
Tibia weight (gr)
0.16 0.09 0.99 0.36 0.62 399 (©55) 3k Olyel 03

Forearm bone weight (gr)

0.05 1.91 45.20 23.10 37.87 398 (racskes) 93k plyzeesl Jgb
Forearm bone length (mm)

0.11 0.32 470 150 2.92 396 GRosheo) 93l Olgin ;8
Forearm bone diameter (mm)

0.15 0.04 0.61 013 0.30 400 (#5) <l sk 09
Right leg weight (gr)

0.04 1.30 39.21 25.13 31.40 400 Groshes) ol s Jsbo
Right leg length (mm)

0.07 0.19 3.06 1.64 2.48 400 Groghen) ey sy a8
Right leg diameter (mm)

0.13 0.04 0.50 0.19 0.30 308 #5) oz b 03
Left leg weight (gr)

0.04 1.10 34.00 26.40 31.17 398 Groghes) oz b Jsb
Left leg length (mm)

0.07 0.18 2.94 152 2.47 400 (Pocshes) oz sy b8
Left leg diameter (mm)
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1. Number of observations for each trait, 2. Mean adjusted for fixed effects included in the model. 3. Residual standard deviation
(r.s.d) after fitting the basic fixed effects
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Table 3: Summary results of analysis of the additive QTL effect

ﬁ).iSL,:Z.j VQTLF ?’ILffl F o)u ‘(Qlf)ﬁs:;u) Couxbge Cdo
Marker® QTL Variance* Q Y (SeE)eSct F-Statistics? Position (cM)?! Trait
GUJ0093 0.01 -0.01 (0.00) 6.86* 60 w7 sk ok

Left leg weight

QTL oial38l 51X (pgig09,5 v j0 oy O mhaw ;o sl Jlizl ;0 QTL Slo se 51 ¥ ()85 )90 sl o QTL CinBgo )
QTL casdgo as ,Slid (90,5503 .0 QTL bl ¥ (o lasbiwl olaisl)

1. Position of QTL based on Centimorgan, 2, *. P < 0.05, 3. Additive effect of QTL (Standard error), 4. QTL variance, 5. Closest
marker to QTL position
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Table 4: Summary results of analysis of the additive and dominance QTL effects

T s Vor® QT S F o)Ll (OB ypastle) Conds o
Marker® QTL Variance® A GEY QTL effectD GEP F-Statistics? Position (cM)* Trait
GUJ0069 4.34 - -0.02 (0.01) 7.48% 14 w7 sk 03
Left leg weight
GUJ0073 1.66 - -7.18 (2.39) 4.55* 0 3y &Y 05

Cold carcass weight

QTL 4.;1.: ).:‘ Y ﬂﬁj)yﬁj; Cja.w O oy \ 9 I\ c]a...: 3 QTL )‘0‘5;.,.0 ))‘ w]’“ Sk g sk Al ‘UL?)VG”L"J > QTL w4.994 A
QTL Conabsn & ,Silis o 5Seo5s & QTL il g & QTL gl33l 51F (s sl oLz

1. Position of QTL based on Centimorgan, 2, * and **. P < 0.05; P < 0.01, respectively, 3. Dominance effect of QTL (Standard
error), 4. Additive effect of QTL (Standard error), 5. QTL variance, 6. Closest marker to QTL position
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Fig. 1: The test statistic profile resulted from the fitting model with additive, dominance and imprinting QTL effects.
The horizontal line represents significant threshold in 5% level
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Table 5: Summary results of analysis of the additive and dominance QTL effects by hatch interaction

= 9 QTL Jliw jl

¥ oo v Y 1 Ve " .
QTL effects by hatch interaction & Al Ver F ol R 2
D (SE)’ A (SE) ® Hatch  Marker*  QTL Variance®  F-Statistic? Position (cM)* Trait
- 0.22(0.07) 5  GUJ0073 2.87 2.20* 0 w7 ol ke
Left leg diameter
-0.03(0.01) - 5  GUJ0069 6.25 2.11% 13 w7 sk Oj
Left leg weight
- -2.38(0.67) 4 GUI00s4 259 205° 44 o8 ol Job
Tibia length
-15.05(4.76) - 5  GUJ0073 3.34 2.44% 0 3y 43Y 03

Cold carcass weight

SOlas o 3 SGo 5 ¥ QTL il jls ¥ pg3909,5 zaw 10 0o )0 O mdaws 0 QTL Slo sixe il Y ()15 ja0 siibo o> 3 QTL Coxdgo N
(o lasliwl olash) QTL ade 318 (o lasbiwl olaisl) QTL ciwl33l 510 QTL cosdge 4

1. Position of QTL based on Centimorgan, 2,*. P < 0.05, 3. QTL variance, 4. Closest marker to QTL position, 5. Additive effect of
QTL (Standard error), 6. Dominance effect of QTL (Standard error)
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Table 6: Summary results of analysis of the additive and dominance QTL effects by sex interaction

wi 5 QTL ol il
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QTL effects by sex interaction o A Var Fojle! (OB 9ol Sondye i
D (SE)’ A (SE) ® Sex Marker* QTL Variance®  F-Statistic? Position (cM)* Trait
-0.90 (0.26) - 2 GUJ0084 2.19 3.25* 45 ey sl s
Right leg length
-0.04 (0.01) - 2 GUJ0069 454 4.46* 14 w7 sk ok

Left leg weight

F QTL [ubylg ¥ cpgiges,S zelaw ;0 doy0 V 50 mhaw 0 QTL jlo sme Sl ol oy e
QTL ade 512 (o laibewl ol QTL caslidl 310 QTL Coxdgo 4y ,Klis o 5 SG03

1. Position of QTL based on Centimorgan, 2, * and **. P < 0.05, P < 0.01, respectively, 3. QTL variance, 4. Closest marker to QTL
position, 5. Additive effect of QTL (Standard error), 6. Dominance effect of QTL (Standard error)
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Table 7: Summary results of analysis of the additive, dominance and imprinting QTL effects

Y & .- 4 QTL )’l Y 1 \ é - » .
)X:Lw.: VQTL QTL effect F o)Lo‘ (Qlf)yab_..:u) Cax8g0 Coo
7 1 6 _ Totin? iti 1 H
Marker QTL Variance A (SE)? D (sB)* I (SE)" F-Statistic Position (cM) Trait
GUJ0069 4.34 -0.01 (0.00) -0.02 (0.01) 0.01(0.01) 5.02% 14 +z &b 0

Left leg weight

ade JIF QTL g pdy i 1Y pgiges,S glaw ;0 doy0 O mhaw ;0 QTL jlo sme Sl oV ()5 g0 sl o 5 QTL Condyn N
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1. Position of QTL based on Centimorgan, 2, *. P < 0.05, 3. Imprinting effect of QTL (Standard error), 4. Dominance effect of QTL
(Standard error), 5. Additive effect of QTL (Standard error), 6. QTL variance, 7. Closest marker to QTL position
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Table 8: Summary results of analysis of the additive, dominance and imprinting QTL effects by hatch interaction

& 5 QTL Jliw il — . DI VLT
QTL effects by hatch interaction & S Vor Fojlel V(lF ee L) e
| (SEY D (SEY A (SE)® Hatch  Marker* QTL Variance®  F-Statistic? 07 0¥ Trait
(SB) (SE) (SE) Position (cM)*
0.17 (0.05) - - 1 i - ;
GUJ0073 3.25 1.09* 0 Lok ks
- - 0.18 (0.07) 3 Right leg diameter
- - 0.02(001) 4 L
GUJ0069 6.25 1.93* 10 w7 st 3
- -0.02 (0.01) - 5 Left leg weight
0.12 (0.05) - - 1 ) 5
GUJ0073 373 2.03* 0 w7 bk
- - 0.22(0.07) 3 Left leg diameter
- -12.41 (4.65) - 4 .
GUJ0073 3.74 2.08* 0 S ¥ 03
- -14.39 (4.84) - 5 Cold carcass weight
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1. Position of QTL based on Centimorgan, 2, *. P < 0.05, 3. QTL variance, 4. Closest marker to QTL position, 5. Additive effect of
QTL (Standard error), 6. Dominance effect of QTL (Standard error), 7. Imprinting effect of QTL (Standard error)
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Table 9: Summary results of analysis of the additive, dominance and imprinting QTL effects by sex interaction

iz s QTL lize 51 .
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QTL effects by sex interaction o
I (SE)" D (SE)’ A (SE)° Sex  Marker®  QTL Variance®  F-Statistic? Position (cM)* Trait
- -0.04(0.01) - 2 GUJ0069 454 3.00* 14 w7 b ok

Left leg weight
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1. Position of QTL based on Centimorgan, 2, *. P < 0.05, 3. QTL variance, 4. Closest marker to QTL position, 5. Additive effect of
QTL (Standard error), 6. Dominance effect of QTL (Standard error), 7. Imprinting effect of QTL (Standard error)
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