~N

WYY Ve 5ol VY ojladds /o3l Jlo o> Sy slowingsy

Sl s Bolio 5 (55,9LlS pgle oISty
o Oy Sledasi

" o2 9}4 4-‘&0"

29399955 (895 (1N (39 o suliS J S S5 swells b Ko
il om0

0 &.ee £ Y - Yoy eqoy 2 Y s oa, .
AL Aaly g7 £95, dodw ¢ (g3gate e ¢ Ol Lo oS ¢ 08e 15 3L b yguaio
S5 o Kiisly sd)')jlailf 0 aSils ;Uala pole og)f cfl\) CM"‘ 9 S AJ})‘ U..;L;;;)lf dyu‘ljb =)
(dashab@uoz.ac.ir : Jggue odiaw g5) ¢ hl5 ol&Kuiily (5 5,9lisS 0aSuisly ¢ gold pole 09,5 ¢pls Mol g Ssj jluiisly =¥
5 ol&azils ¢ 5y5liS 0aSLily «Ssloysilan o sl pole 05,5 ¢l Mol § S jlusils —¥
5 ol&azils ¢ 5y5liS 0aSLily «Ssloysilan o sl pole 05,5 ply Ml 5 Sy luiils ¥
5 olsily «gy9LsS” 0aStsly e ol pole 055 ph Mol § K byl guolids IS a5 gl 2ils —0
Ve /0N : s pds fo,b VFeEINE cdl )y o)l
YAD B VY iasan

LXVLES

S 29599955 595 395 £0 U @ 3l o 0jg Slho 0alS J S (5 elhle (b g nl el 5l Sus
A oy s 030l o Yl I ST S 51 ool oyl gl oo i polite (81t Censl ity ol 53
Sl Jol Juwd g 250 031> W iS 3 g Sy g 93 A1 93 Julj oy yals Tuxedo g Italian Speckled Wild «A and M Texas
o o9 Bdiged W dlul o,k 9 o 090 G Jolud (ol dnidl Cunor a5y 93 (B0 py (I 51 Lpmpars wu
Mojyd +[0 EDTA (gola sdlg) 53 Jb 25 dj9 5 S 095909, (595 sloslgaless) S,S5LE 1S5 9 DNA gl 5!
Sailie 5 b Silis 31 .aidgs oy 0 abold U Sy £0 U g 51 S59 sW,s5, Jolid oldliie . (g yo o
Ol ol i 8,5 olosl GVCBLUP,l331e 55 AI-REML dyg, b Cadlé — cuia381 g Cundlé « onia 331 Jbo dn by (pudls s
Joe 50 QTL ayjo0 gl vl (b0)155 QTL K0 lgns 4 399 113 1, F bl jlufle oy 3YL o5 glalalls ¢ 6,505 ,UT 5,91
Fi9 Slo GLQTL dell )3 oy pjg Sle p Fie GLQTL 3529 JKly (Fj9, Vo 90 @ 0j9 Sl sl (oibl38!
wadle Jao BLIRRELTY i) ,995549,5 d‘.ﬁa‘ »® ;}9) Yo LYY Sl d‘f 9 4l 2 ;}5) €0 9 Lo YO ¥o VO )
Yo 9 Yo ¥ UfQ wlew dl).: 9 Al » ;}9) Z.O 9 £+ Yo Vo N 0 = uln) Jnl.wudq 37 Olew » ).’590 ‘SLEQ’TL
Sl 5> 1,SLE dhawly ) Calle g (@ial38l (S5 uilyly Mo > bl (olwlis o 0959095 ST )2 (59,
Plas 3959 Ga850 () galS (ol gy 509 JS Ol ao 3 YTV B Y/Y g 0oy d A/E U «/1Y aald pd i 5 4 il
al 1y (A5 w5 S 09390955 59 O 039 Lo 2 Fhe Cadle g (LRl SE L plaie Jf ol 9
.Ag‘lw‘go

ON 039 Sl (JIT (63 ¢ 0955 g ¢ 15 Cr p Al 1S sy

e U S 5 o o 550 Jols |y ool R

M55 93y sy (SGBT Cglds JolS Caiogi Al
e Lecoizes uSw-’) slaylsle Jg ol (S ps
S8 ksl La gl (S oglss sy slp |y chuogs
sla Jas 5l ealaul 9 ‘_;_i,..;) Bls 9> 5 Coner A3 0
S il 38l yd Wedg s (sloly I (S ol Mol s

Aol oo Olusdy S a o> Slidg (610500
slaglo o ol drwgi 9 Jedg0 sla SOLE (6558 by
o B Mal lanstie gl 1) (10508 Ay 4155
) 55 Sl e S 5] 3 3 ool o0
aol Hlaid ply oMol goly (slayiey b byl 4500 oS
O (V) 3905 (b8 |y las ol slayi g o))
‘_gl).v dja_wlers LTM:9) (QTL) LF‘S Slhwo Dl§4l> t_S"L"
o, SLis L gyl bl s 4 g e glagys (i3S
opl eaS J S o) S g e sl (J9SUge
s L adaly s ale ool il coge cliv

)] odlasiwl u.ul.u)‘ » d.)l)_s CM@I dtmd.cb): u..\w 0.399)'1)1;

53 E95 & dluly 93IF ol slag )b Cuibge
Sy o &S pbcduiy 4 15,5 L Cul e
oS | xS0yt ol ol 3 o bl JySlye
(e bylyd 5l 8,55 18 58t cod s 4 DNA
b g laply )3 ore Slio (puyp Car (ole sladoye
03,8 wald |y sy lio o) @y 5 355
Mo b ol Gllas 4 iy (glp Bamd byg, ol
55 £95 3l il polie aclusls Lalps ply j> a5 YL
ool 4 e LT ol lobis g 28 o eolial
29 g0 Sblse A 2ol e sl
9 Loy Jool8 (il adlllae b S cwie 09 ol
0555 5 gl 9 Sl (sloodyglys )5 b d*” Uhs
P U LS o wyp y g ( Jos0 gdaw o gl s
oS i 1) )5 i b SUlge walgn (658 (lo;
Lags 5l s pbaice gon A5 o S (g cplpl V)
S5 U e |y 355 o S5 0y S
Sl |y S5 g5 ST &S 68 Sy olS (sl
Lo e ol S o 35 |y syt (55 €55



Wy

S5 Al o8 dases s0gaio (s (Lol L oM ipaie b oyguate

s 13 48 ol o b S 5 > S oyl 5l ool
I el g5 am o oyl 1B (028 slag b
F2 comar cedle 0l gl sl o) 5l e
an s oy p JB S0 Glag )b 3 g Cunl Sl 350
A 03wl B dgeS” > & xoles

o b oy gLQTL ol (ol Sl
Cuol d_8)5 o o eyl ool 8
S paiggyS 48 ol dy ang L (Yo XFIVATA-)
O eils ol (il )3 pojgegyS (S
ol jolaie 4 pgjoeg)S (ml (2o plo 3 yidn
ok 3 4l Slis oais” S 55 sleelSile
9 HW ) Jols Cumar S g9y 2 sladdllas o
My Slas sly gy bze QTL ¢ bl5 ooyl 4 g
238 bl ye Cho sz g ma gloj 3 o 0jg Sl
(VF) w3905 (3155 G possesyS 59

WL liom ik » F2 )b 6 gladlae (b
lio y o SBQTL b ybgs B 5| Lols dygm ¢
53,5 )5S 1y (lioml S poises,S g9y 2 adY
SLeQTL ez jplaioay sladlas )5 oyizpan (Y0)
Sy = ibize (i )3 G g (9 2 0 pls]
QTL «(l5 oyl 0155 (5 03l 55 S pgsgeg)S
S GRS g g ol (g Slae lp (e g JB
Osolee o Suin Hlea U dw &ilie) (59 Gl (5Kl o
o elS G g (Sain 1 B Ay i) 059 Rl
L A g W N F A8 F D lacebee 3 ey
(Vo) 623 )55 8 90

S (S slagle ool ¢l (6503 adlas
B 53 T o bie lysiil 3 )l pas 5 a3y Sla
il G yady 93 (W I Jols (s aw )b S
Oid B bl (g b (1355 5 A b )ISe5S) (45
45 438 IS S o)ledd pojsegsS 59y 3 (S5 ool
o)lad poio—9)S 59y y (55 Sl 5l (SU byl
Olas gly dgd ulylg OIYAL /Y p dlels ;3 S
(\“Y) Adg i

QTL 95,8k (4l o2tk Camar 5> (s aw )b
g e SQ U g 1 oy ol Olie Gl s dxe
O 5ol VA 9 V) Cumdge )3 i 5 & S
sleolls 2L jolate 4 S0 sladlllas ) 55
5 1y Olin gy LBOTL (oS Gliw oS s
$9) = 55 Iy (S pgiseg)S o) p 1A Bpan
$9 = 00 3 (BB S oS pae (b pgjgeg)S
Vo) slopgisessS oy 3 o slod 5 S pojoesyS
YY) L3505 45,155
oled pigag)S g (V) ohlea 5 Litedlyl
So a8y ¢ S GLQTL olulid § (&l oyl 0
2 P LQTL oluls jdhie 4 g F2 Coxex
B ol F2 s as pb o 5l a3, clis
P> Jus JS5 g (Gl eyl Ogliste g 9> lite

Ve 5ol VY ojladds /em3jlg Jlo o> Slidss slowingss

sl Slis 4 ol dag o Kiagg o3l bl )
s ) b Slas pl 5yl S 0 Sleds oS (glojlanloss
oale] L .(\"V) Cawl 0395 (635 Cana] (gyls o9) sbadia
sdiss 0 b, Sli s ol (Siwew laad s o8
5 LQTL ol L Se diej 10 (gl Slalllas calises
(YY) canl a8 \§ plol a5

SLBQTL ol e aipej > (£3b5 oo lollns
o 0 4y CoaS 50y ol (olail Clas b ag e
L aQTL 4 byoye o yiyli5 Lol el ouis plod!
Sl D900 sl () Cppsh 3 d 09 Slae g M)
(YEXVAD)

Slas &8 olay oK g 585 sl olulus a5 bl )
Lo L"’Q\}' ol 5l (pm g sl lgd A8 oo JyuS ) (oS
oaliwl QTL CML:_.ol 5! u")*l—*-’ WDloduis eals LRSS
g5 &S Canl o poii il ewd Bl 0 QTL a8 o
(05 S Mle o QTL S o sl caliseo (slaply p |,
o Jate dilaie SO L 5 (00b ol (5 S5l o
SOl e 48 bl jadl ol 5 o5 b oS sl
(2) 395 50 03l 'QTLS M|

odle 4o 5 posf 59y »= Of Joxe 9 BQTL pasets
QTL Jbs |y o8 cliw o Loyl alysl 6,805l
Pl ool ol Singhy (B Dlud b wSe g oS o0
g oS Slio £45 3l pay BB Coond &S Ko o
5l ot ol 4o 48 wits QTL L o5 (o8 slaws 50
aS Lo Lo 4ty 5098 0 aiaS QTL (31 S)5 oy
(V) 398 05 48,8 a5 5 5,5 QTL a5 ,3 oS L
&9 Jio olse 56 o0 QTL b 5 4505 (5 e
pis an)d g QTL coxdas o Sl g9 «law dlaw
el SaSly 9 QTL Syl e o) S G ol
Do oo 03wl Calisee (glol (sla Jae g Lo jigy danyl58ls 5
5 €95 52 3 5 &S 5 ol oS Sas b &
51 a8 0dd (6)Sojlal QTL &l 4lie 10 (F) 25l
waseis Gy Y Caren ojlul )l pwlel i85 S oS
Cio ) 1530 (Saipe wibyls b esiune bL5) QTL
YD) 5y ywsSae alasly QTL 5l pod ad b5 3yl (oS
U cosg a3 QTL jaseis ly aiobojl sla Jie
Lol adbse (S0l LB (lial g9 5 olass 9 05
Wl st e S ool Lad ol y dcn Jgol
O 9 bySSlis o L Jol pae dbol Gua b (slaas
Cowl oSl QTL Judoo 5 430 L QTL o Sl
ooy oS 5l oyluws QTL Jow ) edlitul 3540 (ko]
u.w.:Lo’j T <SS bl cqa Lol ol o &y odd ol
Silol 9 (K55 eodbaidl ( wlibcunj GllasMe 4y L1
g9 ddllas (gl cliadss wligl als (Y0) 5,5 és

1- Quantitative trait locus

2- Quantitative trait loci

3- Metatarsus



Al alsl) g 265 dazo ((gdguaio e (oLl Lo peMe (piie S i 0 )quaie

WY 5 ol 3 S pojes)S g9y b )y Slao 0aiS S 55 sleells b

Ol QTL pglme (sl Silts 5555 Mol ) o3lis
Sy il apls  sMol (i)l 59l Cous 9 cds

gy 9 319
Jl; oRiily ols slaph ouSiimg}y jo pols imgh
ool claazsel fols oslizul 3)30 Cuxen .25 plo]
o T 63 B 15 g Sl Lo o b ]
Jold (alima sl ag g o ) Cd gy Gl idg
(C) Italian Speckled (B) A and M Texas (A)Wild
9 &by 5 93 4 g3 5 wlswl Balas 4 (D) Tuxedo
Sl 10,5 slon) Jgl Juws g B0 00ly (B Sy
Blal 4 i Ve olas o)l 9 pow pgd (sl Jus Sl
5 by o 93,3 9 L5l 5 s atieel 505
Sleasy cods VA slaws Coles 50 . ud oold (S Sy
3ol gl pled g bl (Bolal g0 & )l Jus
S5y = &y Slojlgalesy ;L i aw gl ol n Wl
Comor () JSb) 80 i e S pojoss)S
Foasd 1y gl plos g ooz 9 pow Juus Jols (pliaciss
o byye (g3 dged 009 oo Jud 950595 (nllg
2 Jb 25 29 I DNA glssil cue B8y ool ples
©3l,5 (3oy +/0 EDTA) slisil ws sole ol claaly)

FYY 035 b pgd Juws 5l ¥F W Lo )5 eolatul
le)’ J.m) dw y UK"\’)’ L§°l’°" W) .>L>u| Pow Jw oMy
dalllae 350 Olho A5 g} s 0ylgnleyy L Y
T B S oty 0y 0355 (g 9 W5 lej 0 o 09
Slalold 1900 bSe Bg)a QTL a8 g St
P O% Ojy ke gl S pbsl e )S) g e
SLQTL W 5y (S 93 9 (Stin o (jjg Jg5 o
Slas 81w olols e glacasboe > b bxe
ade S Ll gy o sine 005 obulis GlaQTL | isl3dl
lly 5 995 Jbine Slao nl lp St el 5
» dlive Glio gly ot olulis LQTL, L3l
sl LB Y B VY edgae
lwlid jolate 4y a8, S5 ladllle > e
Olgeil 3 () pas g 48y Slio p Jhe (5F ol
W ol (s e )b S B > (e Bl
9 M L )lI5055) (l5 oyl Sgliste gu 93 Jilite
S9y = 5 oLl i s plodl ((odsg b (85
b pilyly 48 43,5 (SIS G o)led posges,S
LYV G ey 13 S p9igessS 9y 2 55 sleelile
TY) gy calies Glao (gl aniaid (uils,lg O/Y
S poigsnsS (o955 Ly pob adllas jl Bum (ol
lio 5o BQTL (plolid jolaie & (2l 2yl
92553 SLQTL olwlid ©j90 5 Wil o 09

A and M Texas Wild -
%

F1 generation

YR
Tuxedo Italian Speckled
(D) (9 ()
Doxct | |coxp?
DC o XBA S ABJ XCD Y

F2 generation

ABCD & X DCBA 2

| ABCD g XDCBA Y |

F3 generation

F4 generation

5 ol e slaz G 51 ol b Jla (B3l b Sl - JS5
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 crossbred 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
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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

heritability% Q== Dominance heritability% O-Broad sense heritability% o- Log,, of additive heritabilityQ== Log;o
of dominance heritability~= Log,, of broad sense heritability)
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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 (O-—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 (—Additive effectB==Dominance effectB==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability 0= Broad sense heritability==

Additive heritability%0O== 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 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 heritability 2~ 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 (D—Additive effectB==Dominance effectD==Absolute additive effect
Absolute dominance effect D==Additive heritability D—Dominance heritability 0= Broad sense heritabil ity

Additive heritability%Q== Dominance heritability% O-Broad sense heritability% o— Log,, of additive heritability
0= Log;o 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 0= Broad sense heritability=

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 heritability=

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%@== 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 0= Broad sense heritability==

Additive heritability%@O== Dominance heritability% O-Broad sense heritability% o0— Log;, of additive heritability
0= Log,, of dominance heritability - Log,, of broad sense heritability)
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Figure 12. QTL analysis results in three different models for 45-day-old weight traits in a four-generation Japanese
uail population on chromosome one (-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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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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