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SHANGHAI/GONADOTROPIN-RELEASING HORMONE RECEPTOR GENE/

EGG PRODUCTION

The objectives of this thesis are, firstly, to study the potential of a T2 crossbred
chicken, which was crossed between a Shanghai and a commercial layer, to be a female
line of crossbred broilers (indigenous chicken x T2 crossbred chicken) and, secondly,
to study the association between the Gonadotropin-releasing hormone receptor gene
(GnRHR) and the monthly egg production traits and related traits.

For the first objective, egg production traits, the growth rate of a crossbred
broiler, and the opportunities to develop genetic values were used to evaluate the
potential of a female line of crossbred broilers. A simple animal model was used to
estimate the genetic value of the monthly egg production traits, and the traits of age at
the first egg, the restricted maximum likelihood (REML) was used to estimate the
variances and the estimated breeding values (EBV) of the traits which were analyzed
by the best linear unbiased prediction (BLUP). The genetic correlation was used to
investigate the relationship between the traits of age at the first egg and the monthly
egg production. The results of this study suggest that the T2 crossbred chicken has the

potential to be a female line for crossbred broilers, since the low cost of a one-day old



chick and the genetic parameters showed that the population of female line has a
potential for genetic improvement.

The second objective to study the association between the Gonadotropin-
releasing hormone receptor gene (GNRHR) and the monthly egg production traits and
related traits and the PCR-RFLP technique was used to investigate a genotype of this
gene. A general linear model, and the ordinary least square were used to estimate the
effect of this gene, and ANOVA was used to test the significance of the effect of this
gene. This gene showed significant effect on egg production. The result suggests that
this gene has the potential to be a gene marker for monthly egg production traits in this

population.
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ll‘Lg‘HET 3. GnRH I receptor Taseas1elndifesdy GnRH 11 receptor 11ANI1 GnRH 1 receptor

1 I Y
(Millar, 2005) 319N Receptor 1@ 11 dan nazdainssunasai
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34 msﬁnmgﬂzmummﬁu Gonadotropin-releasing hormone receptor

3.4.1 MahuieenyaaaazMsana Genomic DNA
) <3 o 1 A = 9 A o a = . .
MMsNUAI081daea Tasmiziiduasafiusnudn (Wing vein) Yszaunas 3 ml.

a

Aa A @, = < 3 o 9 [
Uiiﬂiuﬁa@ﬂqmummm Nua13 EDTA LWﬂﬁﬂQﬂuLa@ﬂlﬂNﬁj LLa&’Lﬂ‘Uiﬂmmlu@lwmﬂuqmwﬂu

U

-20°C Lﬁi’)ﬁ”lﬂﬁﬁﬁﬂalgum (Genomic DNA extraction)

MIANAADUBAI8IT Genomic DNA mini kit protocol-blood (Geneaid) mﬂﬁ’u
A379801U Genomic DNA A18IMATIA Gel electrophoresis 1% agarose gel Ha1i1 ldoaglug
meldueas UV

342 asrmgluuvesdluIniliu GnRHR T PCR-RFLP

111 Genomic DNA  11a539m1gunnvesd Tu'lnil Tae Primers taziou'lasida
Sume il lumsnmndi

Forward primer: 5 -GGTGTCTGAGGCTCATTTCA-3

Reverse primers: 5 "-TAGCAATCGCTTGCCCAGA-3

§M%1 PCR Reaction mix 320ManuaiIf 25 ul Y52n0VAIY Genomic DNA

AU 10 ng 1 pl @uasszneua q lulfnser Feilszneudle 10X PCR buffer 2.5 pul,
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dNTP’s (0.5 mM) 2.5 pl Primers 881982 0.2 ul, 0.5 U TagqDNA polymerase 0.2 ul Hagiay

a

14 v '
Nuclease free water 19 19 25 ul drudunouno 11 Initial denaturation Lﬁuﬁuﬁqmwﬂu 94°C

U

I =} oﬂj o Aaaa = Aaan o dy A A a
Wuna1 s wn mﬂuumﬂaﬂim 35 59U 318ﬁ$£ﬂﬂﬂ1uﬂ§]ﬂ381 1 39UAIU SITUNYUNHY

£

a

I a . . § I a .
94°C 1111198145 U9 Primer annealing NQUUYN 58°C 111170145 U9 11ag Primer

U

a

oA g a A vy & 9 . -
extension NYUNHU 72°C Wuwal 60 3un HAZIVAWUYUABUFANY (Final extension) N
a I ~
gaungil 72°C 1uan 10 W1
1% aaa Qy kY 3 o Ay ¥ v 9 Jd o
nanlgnserduganal 911Ul PCR—product fi laudadloon laiida
3UWE Bpul 1021 (Bacillus pumilus RFL1102) Tagidn 10 U 1 PCR product 8 pul 111duun

[

gagil 37°C Wunan 16 $1Tus Tasdwmsveansdavouen e dail
5"..GCA"TNAGC.3
3..CGANT*CG..5

9
(% 9 J] a
vasntiuAnyIzduuuved Tulniddreimaiia Gel electrophoresis Tao 14

A o &

$ g a s A o o J| Y 1
Agarose gel 2% FadoyanlFunsziiNomnnuduiusnud Tu'lni fe 01gms1i lineausn

a ' A A o= A
LL@ZWﬁNaﬁvlsUﬁgﬁll POUN 1 D3 9 IDU

a Jdy
3.5 mMsansIzHYeYya
351 lngnwan T2
a d A 1 A Y Yy 1
1) WnTIEHAURAY HazAINNUDENDUNIATTIUYDIAN YU 01N 1N lurleg
g’ @ ] :’ v W A Y [} [ a Y]
usn imin lureausn diniind e 19 lireusn 6asnsnaudana 8asinsilnesn uas
a Vo 19 Yy 1 =2 A Y 6 AN Y A PR v a
nanan ligaualn lurleasnaude 9 @awianiiaii lameuduamasgiums Innanaaves
Y] 4 1 Ay 9 1 A 1 =Y a Y] 1 o'
udwug Intien19an1sA1 nanae Ingnwawn T2 Arsloasimsnauda onsnsiinoon lid
111 80% 01g Nl 1 liweausn (o5l 14 5% vosra) oglurie 168-175 Tu nazwanda
] d‘ [ J Io‘ [
Iverzerui 64 ddanst lidindn 180 vles
a LS a 4 @ 1 1 @
2) UATILHAINITIIADINIIWNUTNTTN (Genetic parameter) 1ALN A1OATT
[ 1 a a 1 9 @ 9 =
WugNssy Anuulsdsou veadnsnanie o Tasdeyavesdnbazldlunisdny,
a 1 { a 4
Usznouale wanaa luazaudoui 1 59 9 1hou TasdAs1zH Single trait animal model Tagi]
s1eazBeaued Uy taadluaums uaz 1933 Restricted maximum likelihood (REML) #28
] . a J
Tisunsy REML 910 11 sunsudniaga BLUPF9O version 3.01 Tun133ias1g1a1a21y

IERIERIT

y=Xpf+Za+¢


http://www.thelabrat.com/restriction/sources/Bacilluspumilus.shtml

16

[ a

A A s VW ' o A A=
ey ﬂﬂljﬂl@lﬂﬁﬂ]@\?ﬂ’]ﬁ\uﬂ@m@qaﬂymgwaWﬁﬂqﬂlﬁgﬁu AWAUADUN 1 DN 9 IB

A J a A A A @ A a2 A = J a a 1 A
ADIIAIABTVDIBNTNAAINILUDIIA I 1ADU U AR a AD 1INABTVBIBNTWAGUITBIDIN
WUENITUUUVDINAZAN £ AD 1INIAD3YDIDNTHAGUIDININANUARIAIATDUYBIAITAT
A a oA v o 1 a A A o 1w @ a [}
X, Z Aoma3ngi leannuduiussgniensnauuuasi Aumaunavesany s nanan |
A v o I d a oA v o ' a a 1
azaunumanuduiusily 1 wag 0 vazmaIngh lesanuduiussenieninaguues
WugnITuIUUINazaunddaitusmdunavesanyuznanan liazauitisanuduius
1< o w
Wy 1 uaz 0 wdA

Y
Tastianuualsdsunazanuulsdsiuguaadl
y al Ac: 0
] 2
&£ 0 o

e a Ao NAmosvesdNINaduiloannddaiuieoRugnIsunuUINaL AN
J a o v o A a vy P a o
Al iluwasngiingainnuduiusmunsoasziedad lulszans uazmasngd

Usznoudie 1 Turdunuesyy (Identity matrix) Ad 1A @11 o2 Ao aAnunsisauiieann

2
e

A v o J A o A A
IUBINAITAINITONUTNITUUVVUINTS TV o Ao A sdsiuiesainany

AAAIAADY

d v v d
352 MSAATTHANNTNNUS (Correlation)

A o

A v o o 1 v o o v o &
Iﬂ‘iﬂfﬂ‘i‘ﬂﬁﬂ‘]&lWﬂ’JulﬁiJWlJ‘ﬁﬁU@\‘m'Ju‘]Ji mawauwuwmi%’ uﬁa ANUTUNUD

A o r Vo v o ' o A
HYUUINYI AU (Pearson Product:-Moment Correlation) (r) 1 iannuduiussenae 2 awlsn

4
=

3 @ a a 2 Y 114 1 ' y 1w a A
Wuanl sl H5aUnN1TIAAUALAASIHIY (interval scale) AFdNUsEaNT r UA10

e

[V 4

' 1 1 1 v o d 1A o @
TENINO ﬁ\i +1.00 A1 0 uﬁmm‘luﬁmmﬁuwuﬁ A1 £1.00 !L’dﬂ\i’)ﬂlﬂ’JHJﬁﬂJWH‘ﬁﬂu’QNﬁ

hO)

t4 y a v o 7
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509N UINUAAIN a5 2 @1 walsdu Tl Tunamafeddu druaseanuisal uaaain
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GELNY
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[ 1 a A 1 9 [ 9 =
Wugnssy  A1auelslsiu - vesanswadi q lagveyavesdnbaslelunisdny
9 [ a a = o td g} Y a K g} v A Y] 4
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I 1
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v o d
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=

Ao = J] =
1) winnuddaaa nazd 1uIni vesdu GnRHR
a d Y [ v o v A Y 1 a 1
2) Insizndeyannuduiuivesanvuzogiie v lunewsn nazwanda la
9
o ! ' [ J 1 a A
azaudwa 1% luwosusnauds 9 @eu nugduuuilulnd uazdszuuddninavesdu

[ 1 9 as . Y Y] ;
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. a a A A @ = 2 a < J . . [
matrix Y999NTNAAINHDIINTU 1ADU 1N X, 111471 Incidence matrix maqaﬂymzﬂimg

A = J ~
mmmﬂﬂu‘lwﬂmmﬂu GnRHR
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o o Aa 1 S I 4 =& = Qs/l dy [

anvarsIuNanan sz 16 1WesiFua (Crawford, 2003) FalunsAnwiaseiinuam

[ A~ 4 { 5 [ Aav { 1
Heterosis effect 111171 11 0osiud (115199 4.1) FalpdiReaduanuidendnuineunii (Flock
and Preisinger, 1997)

1 a3 A . 1 A o v J 1

p619 15naw Taenqufa1 Heterosis Tugnuauiuusn iWoimswauiug lugu

= [ . A a 1 o Pl . oA 0911 dy

183N (Inter Se mating) LW@WE]GWJWIWWIU fuzmwam‘lwm Heterosis “luquvmmmaq NIU
A =~ v v I o Y ~

HoaunanInyesduuuanme 15y Inavzanaduaz lunandudundanam I anindu
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uu Ta Ty 'ls Tnaunuay (Bourdon, 2000; Fairfull, Gowe and Nagai, 1987; Lippman and Zamir,
£ 09/’ ] o Y a [ = [ =& = 1
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1 . A oA A ' = @ A a = o Y .
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[ 1 D = o 1 ~ a A
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@ o A [ 1 | = 3 9 A A
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. A [ oA A 1w < I s A o 1 = o 1
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1 H 1 A o
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ANuuana1e andoyaainalniuldludiamafe nun1sAny1ves Hargrove, Pourrain,
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Crockett, Pate and Marshall (1991) Tulaiilegnmeay wuhawssouzdumsniy@aula uay
Jd o 4 1 1 1 ] H [
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[

3 az 4 6a1A1 Heterosis Hn1stilagu)atifieaianios (Gregory, Cundiff and Koch,1992)
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http://www.researchgate.net/researcher/79375983_By_I_Boujenane/
http://www.researchgate.net/researcher/79375983_By_I_Boujenane/
http://www.researchgate.net/researcher/79536943_A_Chafik/
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Chambers, 1996; Flock and Preisinger, 1997) Ad4UU mﬂmimﬂ@1@Lﬁ61ﬁl‘lﬂlW6QLLiﬂWﬂilliﬂ
1 A d? [ = ] Y = [ 1 [B-Y o J dy
GUlelﬂQﬂNﬁlJ T2 ZINNVYU 6-9 U Gmuwz1ﬂammﬂummmgmmmuuwuﬁ'lmuama
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Heterosis 5 1Jo51%ua (Ayman, Taha, Fawzy and El-Ghany, 2013) A4UUAIANITAUIIONTINIG

a o o
Wauaa Msilnesn ﬂgaﬂﬁnaﬂﬁ@ﬂ

v [ 1 4
15191 4. 1AURQY mugﬁmmummgm maudszansanuulsdiiu vesdnyaznanan
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Traits Crossbred T2 Cobb500' Arbor Acres’
Mean SD Mean
Age at first egg (day) 174.08 7.96 168 175
Body weight at first egg (g) ~ 1,881.93  134.5 - 2,100-2,250

First egg weight (g) 4425 4.76 - -
NE 1 month 16.83 6.31 - -
NE 2 month 45.70 6.72 - -
NE 3 month 73.79 7.36 - -
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1 1-9, ** (p<0.01)
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(n=282) (n=18) (n=262) (n=38)

SUT. T2 (n=300) 0.94 0.06 0.87 0.13 - This study
Reviews
Wenchang (n=120) 0.69 0.31 0.45 0.48 0.07 Wu et al. (2007)
Ningdu Sanhuang 0.81 0.19 0.65 0.33 0.02  Xuetal. (2011)
(n=1,273)
Pradu Hang Dam 0.87 0.13 0.75 024  0.01 Y uag
(n=248) A, (2555)
Chee (n=234) 0.90 0.10 0.82 0.16 0.02
Mazandaran (n=206) 0.61 0.39 0.38 0.47 0.15 Fatemi et al.
(2012)
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nieeinanonssudidaaaluaa5y (Sun, Dunn, Baines, Talbot, Illing and Millar, 2001;

Bedecarrats, Shimizu and Guemene, 2006) FIA5ZUIUNITAINAIIDIVAIADNITHINUVDA
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Traits Least square mean +SE and (B +SE)
AA (n=262) Aa (n=38)
Age at first egg (day) 173.73£0.46 173.29+1.12
(0.0) (-0.439+1.287)
NE 1 month 16.61+0.39 17.55+1.0
(0.0) (0.9371.074)
NE 2 month 45325042 47.08+1.08
(0.0) (1.743%1.155)
NE 3 month 73.28%045 75.98+1.74
(0.0) (2.694+1.261)°
NE 4 month 100.57+0.55 104.12+1.43
(0.0) (3.547+1.532)"
NE 5 month 128.37+0.66 132.911.70°
(0.0) (4.547+1.825)
NE 6 month 151.94+0.78 156.87+2.02°
(0.0) (4.92842.177)
NE 7 month 177.030.96 183.5242.49°
(0.0) (6.494+2.673)°
NE 8 month 199.38+1.18 208.1143.07
(0.0) (8.725+3.302)
NE 9 month 224.20+1.43 233.8543.71°
(0.0) (9.650+3.984)"

WANEIHQ : NE Wieds wawda liaeau; * (p<0.05), ** (p<0.01)
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