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Abstract: The present study was conducted to determine the influence of
transgenesis of Japanese quail on the egg production and external and internal
egg quality during the first 45 days of lay such as egg production perceniage, egg
weight, egg mass, egg shape index, egg shell percentage, egg Shell thickness,
yolk index, yolk weight percentage, and albumen weight percentage, and
transgenic response was measured. The experimental population used in this
studv based on nwo generations which has been described in details previously
(Rabie et al., 2009), which produced by inoculation of the fragmented purified
DNA or genes - as pari of growth hormone gene - from pituitary gland either
from Hubbard broiler breeders chickens (HB) or Muscovy ducks (MD), at two
levels of concentration (20) and 40ng) into embrvonic- cell of bwo Japanese quail
strains (Brown and Golden).

The obtained results showed that inoculated MD gene 0,4 increased
egg number and egg niass of first generation (G;) for transgenic Brown
quail (33.3 & 436.9) compared 1o the HB gene at the sanme level (19.8 &
240.17). The same trend was also, noticed in the second generation (G3) for
Golden quail strain. Golden quail had more variation due 1o transgenesis
than Brown quail during G, and Gy MD DNA source increased shell weight
percentage of both Brown and Golden quail sirains during G, (14.9 &
15.23 %) compared to that the HB source (13.88 & 10.92%), while MD
gene jong increased-egg yolk weight percentage of Golden quail (32.64%)
compared to MD. DNA,, during G: (30.29%). Moreover, Brown quail of
HB gene origin showed positive transgenic response in egg numiber and cgg
mass, while Golden quail strain had positive transgenic response on egg
number with both MD DNA, and MD gene sources.
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INTRODUCTION

The Japanese quail (Coturnix coturnix japonica) is gaining
widespread favour as a pilot animal among investigators in avian genetics,
nutrition, and physiology. Many studies have been published on egg
production in Japanese quail (Bacon er al., 1986; Strong er al., 1978;
Nestor er al., 1982, 1983, Minvielle et al., 2000). Improvement in the
genetic potential has led to higher egg production with increased egg size
than achieved earlier (Yamane er af,, 1980; Shrivastav et al., 1989).
During the last decade interest in the application of biotechnology in the
form of transgenic livestock and poultry has remained strong. Today, the
production of transgenic livestock. poultry, and fish is goal for academic as
well as commercial groups. In general, the goal of gene transfer in pouitry
as agricultural setting is to develop genetically better birds for the efficient
production of meat and eggs.

The quail has recently been used as a successful transgenic model for
the production of a transgenic bird. A transgene was introduced into freshly
laid eggs. showing that the new gene had been successfully introduced into
the birds (Skin er al, 2008; Povnter et al., 2009; Rabie er al., 2009).
Moreover, the DNA and/or genes could become integrated into the genome
and was shown occasionally to be functional (Wagner er al, 1981}
Therefore, the quail is a suitable species for creating transgenic birds. It has
a hardy embryo, which survives the introduction of the new transgene well.
Although meat production was considered more commonly, the egg
breeding became more important in some countries such as Egypt. Besides,
the productivity and quality of the breeding eggs have an overall significant
for the continuity of flocks for an economical breeding (Sogut ef af., 2001).
Moreover, external and internal quality traits of the eggs are significant in
the poultry breeding for their influence on the yield features of the future
generations, breeding performances, and quality and growth of the chicks
(Altinel er al., 1996; McDaniel er al, 1978). While several factors
influencing the production and quality characteristics of quail eggs have
been reported, information about the relationship between external and
internal traits of eggs and age of layer is rather limited (Yannakopolos and
Tserventi-Gousi, 1986).

The aim of this study is to determine the influences of transgenesis
of Japanese quail - which produced by introducing foreign DNA and genes
represented as part of growth hormone gene from pituitary gland of broiler
breeder chickens and/or Muscovy duck into the embryonic cell of Browsd
and Golden Japanese quails (Rabie ef al., 2009) - on the egg production and
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external and internal egg quality during the first 45 days of lay such as egg
production percentage. egg weight, egg mass, egg shape index, egg shell
percentage, egg shell thickness, yolk index, yolk weight percentage, and
albumen weight percentage, and transgenic response was measured.

MATERIALS AND METHODS
Experimental population:

The experimental poputation used in this study based on two
generations {G& Ga). and has been described in detail previously (Rabie ef
al., 2009). Briefly. two different sources of DNA and growth hormone gene
from Hubbard Broiler (HB), and Muscovy Duck (MD) at two levels of
concentration (20 and 40ng) were inoculated in two lines of Brown and
Goden Japanese quail. Five-hundred and eighty-three eggs in one hatch
were obtained from laying Japanese quail (brown and golden) reared under
normal conditions in the Poultry Research laboratory. Facuity of
Agriculture (Saba Bacha), Fac. of Agric. Alexandria University (Figure 3).
Eggs were collected and stored up fo seven days in 12-15°C temperature. At
the third day of incubation, the fertile eggs were randomly assigned into
eight experimental groups as follow: The groups of egg injected with 20
and 40 ng/p! for Hubard broiler breeder genomic DNA (HB DNAzq, HB
DNA4omg) were 94 and 51 eges. respectively, while the corresponding
numbers of eggs injected with 20 and 40 ng/ul genes/egg (HB geneay,,, HB
genesp,e) were 39 and 71 eggs. respectively, The groups of eggs injected
with 20 and 40 ng/pl for Muscovy ducks genomic DNA (MD DNAgnng, MD
DNAn.} were. 95 and 27 eggs respectively. while the corresponding
numbers of eggs injected with 40 ng/pl gene/egy (MD genesp) was 70
eggs. In addition, 136 Eggs were used as a control without any treatment.

Hatched quail chicks from different families per treatment were wing-
banded on the day of hatch and brooded in floor pens, The house temperature
was kept at about 35°C during the first 3 days, 32°C during next 4 days and
gradually decreased by 2°C weekly until the end of the third maintained at 24°C.
Chicks were fed a growing diet of 24.1% protein and 2860 kcal/kg. tilt 5 wk of
age. Pullets were fed a layer diet of 20.06% protein and 2820 kcal’kg, from 6-14
weeks of age. Two lines of quail were reared for both meat and egg production
in the consequence two generations (G, and G:). In recent study. the egg
production line was used. In the G, 155 quails (75 Brown. and 80 Golden). and

in Ga. 468 quails (226 Brown, and 242 Golden) were used. Phenotypic data were
measured as follows: :
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Egg production traits:

Hen day egg production percentage was calculated. In addition, an
egg number/hen/45 day was calculated by dividing the total number of
eggs that were collected by hen number for each treatment. Egg mass was
calculated by multiplying the average number of eggs for each hen and the
average weight of eggs {during the first 45 days).

Egg Quality Traits:

In recent study. 0.01 g sensitive electronic scale was used for weighing
the eges: a compass sensitive to 0.01 mm was used for measuring the length,
width, yolk diameter of the eggs: a table with a flat glass on it was used on
which the eggs are broken; and a 3-legged micrometer sensitive to 0.0lmm
was used for measuring the height of yolk and a micrometer sensitive to 0.01
was used for measuring the shell thickness.

The collected eggs were balanced in order to determine their weights.
The width and length of the egg were measured. Afier this process, the eggs
were broken on table with a glass cover in order to measure yolk height, and
yolk diameter. The egg shells were washed under slightly flowing water so
that albumen remains are removed. The washed eggshells were left to dry in
the open air for 24 hours. Then, they were baianced together with the eggshell
membrane. Finally, samples taken from sharp, blunt and equatorial parts were
measured and the average shell thickness was obtained from the average
values of these three parts (Tyler, 1961). Egg shape index was determined
according to Romanoff and Romanoff (1949). Albumen weight percentage
was also calculated. Yolk index was estimated by dividing the height of yolk
on its diameter as reported by Funk (1948).

Transgenic Response:

The realized transgenic response was estimated according to the
numerator of following equation (El-Tahawy, 2005). R= (S;- S;) - (C2- Ci);
Where S, and S; were the mean of transgenic at the first and second
generation respectively; C, and Ca: were the mean of control at the first and
second generation respectively.

Statistical Analysis:

Data were analyzed using SAS program (SAS, Institute, Inc., 1997),
by the application of the General linear model procedure (GLM). Test of -
Significance for the differences between treatments or levels were done
according to Duncan (1955). The statistical model used was nested
(unbalanced) design as follows:
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Yk = B+ BRi +BR, (SO} +DGy (BR*SO),+ LEV((BR*SO "DG)jk + i

Where: Yijum= Observations. p= Overall means. BR;= The effect of breeds
(1,2), BR; (SO)= The effect of hreeds within source (1.2.3),
DG(BR*SO);= The effect of breeds/ sources/ DG (1.2.3),
LEV(BR*SO*DG)j= The effect of breeds/ sources/ DG/ levels {1.2,3),
and'ei_,um= Residual

RESULTS
Egg production traits:
First Generation:
Egg number and laying rate during the first 45 days of lay:

Least squares means of egg number during the first 45 days of lying
for Brown and Golden quail hens treated with different sources of DNA or
gene and control group are presented in Tables (I and 2). Inoculated MD
geneqong significantly (P< 0.05) increased egg number during the first 45
days in Brown quail (33.30) compared 10 the HB geneso, (19.80). No
significant differences were shown in egg number during the first 45 days of
transgenic Golden quail due 10 (HB and MD) DNA source and genes within
the studied levels (20 or 40ng) (Table 2). Regardless significance, the
obtained results demonstrated that egg number and laying rate of Brown
quail treated by HB- DNA source more than contrel by (13.3 and 15.5%).
respectively. However, the increase in these traits reached to (7.2 and 7.6%)
in Golden quail.

1133



Table (1); Least square means + standard errors for the effect of Japanese quail breed. nucleic acid source (Broiler vs.
Duck) and type (DNA vs. Gene) on egg traits during the 1™ generation.

{_ Eggnumber henMdSday | Rate of laying /45 davs Ay_ef_-sslﬂs,ﬂis,t-s ('-!f-u'!lW Egg mass hen/ 45 day (gram) ]

'SoJréé
Breeds HB MD ‘ C HB MD C HB MD C HB MD C
Type
DNA 33.732 | 27005 27.00% | 74.35¢ | 39.84% | 59.74% | 12.395 | 1099x | 12,07« | JIR.06< | 321575 | 325.8%«
IS | 493 0 2250 ) 6550 | o™ | 4940 | 028" | 0370 | 035" 383" 3o 2015

G 2745= ERIRII R 2700 § 62t IEXIES 39 74z 1204 13,12« 1207z MHo T £36.00+ 325.89:
B e 1 opast | orxe™ D22 b ooszn | osea | oaoen | ooson | g2t D oo3s | osessn | 27ast | s

A 30.60+ RU.IS::—' 2700+ | 6778 | 6713+ | 59.74% 1251 1252+ 12.07+ 3818+ 377.48#: 335 89+
VEFRRE | 223 | 270 Lz.zs"— 5432 [ 534} g0 {0272 | 0302 [ 0357 | 3240 | 3375 | 2

3465 ZE.SSI‘I 305 [ 77204 ¢ 65072 | 69.042 b 1249 | 12432 [ 12312 | 432.78+ | 332966 | 382.23t

DNA 225" 400 02700 | 498 | 1231Y | 606™ | 019" | 034% | 0397 2520 8.85™ 37.535%
G Gene 3240« | 2060z | 3L03x | 7139 | 47801 | 6904 | P2.99 | 1200 | 1231x ) 4200882 261.58¢ | 38225z

5% | 403 ¢ 270 | 7397 [ 076" | edet | g4d4 | 0370 [ (39" | 4950" | 63,007 | 3735
33.30¢ | 24.75x | 30058 | 7439 | 5549 | 69.04x [ 12.74x | 12288 [ 1231 | 424242 | 303932 | 382.23«
AVerage { g | 3e0™ 1270 | 26 | go7? [ 66 | 023% | 026% | o3¢ | 2653 | o635 | 3735

Tarik S.K.M. Rabie, et. al.

+° Means within the same row hay ing different fetters are signilicant different (p< 0.03).

** Means within the same column ¢Breed) having different letiers are significant different {p< 0.03).

% Means within the same column. between Aserage, having different leners are significant different (p< (.05},
HB = Hubbard Broilees, M= Muscovy Ducks. C= control. B =Brown. and G= Golden.
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Table (2). Least square means + standard errors for the effect of Japanese quail breed. nucleic acid source (Broiler vs.

Duck). type (DNA vs. Gene) and levels (20 vs. 40) on egg traits during the 1™ generation.

33 “stsauafsumiy |

=
80

[ Egg number hen/ 45 das Rate of laying 45 days Arerage Fpg weight (prm) Fgg muss hen! 45 day
— - -—-—-—~—~——-——--—J|
D Frpe
Breeds LA Gene DN Gene DNy Gent
l Soure) L -
+ . 0 » » H
0 it ng‘.:lpl nzl:pl " ng?pl te np/ul ne/p ngl?m ng/pt n[:"pl np/pt \ ng/pl ng/l N nu:“ul llg.;ul
1B 2R3 SET0E | 3540 [ 19802 r—h‘lﬂl £ | R619: i T3 43 1232 1246t 1213+ | 339.27¢ I IR2 2+ 461,5: 240.17¢
sisn Loerm Dross b seeee o720 | 478 0532 | g4z | oo™ 0 12T ] 080F | 0eT | oq2ge | anTet | 1790 | asgn>
i wp | T e | soRI: | K T T ] i 1330 05T 136.90¢
4 us LB u g™ 364" [k 027 5310 27 45"
¢ e 2700 | IT00x | 27008 | SOTdy | 3074k | 3974 | 39743 1207 | 1207+ { 1207 | 12072 | 32589+ | 31589 | 32589 | 32589+
228 228 225 2o 494 494 7 2454 19 038" 0.35" 0.35" 35 1 20050 | 8 + s
va 30602 i 315t | 3420 | 3095k | 6790+ | B6S1z | 75T | 6746 1185 1 12038 [ 1377 1 12202 | 39320 | 4748 | 47095 | 36813z
L 1.80™ | LRO™ [ 628" 462 365 | 405 ] 1547 011 | 0.32% { 018™ | 057 1 w0 [ 23900 + 96.30™
G T 28342 i . Mo | 63172 . . 47.80% ll.45tT j . 20 | 35292 . R 26).58%
40" . 4.95" nan 10.76™ { 0.34™ 037 1 6RBS ™ 63.00™
I 3103 | 3105 I SEO5e | 3105 | oeulde | 6% lex ) 69tx | 69 0de6 | F2502 12312 1 1230 | 1230 | AR223+ | 3R22+ | 38205 | 18203+
- 270 270 2 270 616" 6.6 6.16" 16 0.3y 0.39" 0.39° (.39 3738 ] 37.38° + 37.35°

> Muans within the same row having different lewers are signiticant different (p< 0.08),

™ Means within the same column (Breed) haw ing different letters are significant ditterent {(p< (.03).
LIB = Hubbard Broilers. MD= Muscorvy Ducks. €= control, B =Brown. and G= Golden.
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Average egg weight during the first 45 days of laying:

The effect of transfused hens with (HB) or (MD2) DNA or gene at
different levels (20 or 40ng) and control on average egg weight during the
first 45 days of laying Brown or Golden quail layers is given in Tables
(land 2). Inoculated MD geneygne significantly (P< 0.03) increase average
egg weight in Brown quail during the first 45 days (13.12 g) compared to
the MD DNAooe (11.90g) and control group (12.07g). HB geneun,
significantly (P< 0.03) increase average egg weight of Golden quatil during
the first 45 days (13.77g) compared to HB geneg,, (12.21g) and HB
DNA e (1213 g). Considering the Brown quail. MD geneyq,, signiticantly
increase the average egg weight compared to quail that treated by MD DNA
by 10.2%, and 8.7% compared to the control group.

Egg mass during the first 45 days of laying:

The effect of transfused hens with foreign (HB) or (MD) DNA or
gene at different levels (20 or 40ng) and control egg mass at 45 days of
laying in both Brown or Golden quail layers is given in Tables (land
2). Inoculated MD geney, significantly (P< 0.05) increase egg mass
during the first 45 days of Brown quail from (436.90g) compared to the HB
geneqong (240.17g) and control group (325.89g). Moreover, MD gene, on the
average of the two levels, improved Brown quail egg mass during the first
45 days compared to the corresponding control group (436.90 Vs. 325.89 g),
respectively (Table 1).

Second Generation:
Egg number during the first 45 days of laying:

Wide range of egg number of the different treated groups subjected to DNA
or gene inoculation was observed in Tables (3 and 4). The average of the
two levels, improved Golden quail egg number during the first 45 days
compared to the corresponding HB gene (39.60 vs. 30.15) (Table 3).
Inoculated MD DNAg, significantly (P< 0.05) increase egg number in
Brown quail during the first 45 days from (40.95) compared to the HB
DNAsn, (28.80): the corresponding value for egg production percentage
was (90.74%) and (63.56%), respectively. In Golden quail MD genegon,
significantly (P< 0.05) increase egg number during the same period from
(36.00) compared to the HB geneyone (22.50). The corresponding value for
egg laying rate was (79.68%) and (49.63%), respectively (Table 4).
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Average egg weight and egg mass during the first 45 days of laying:

In the present study, The effect of transfused hens with (HB) or (MD) DNA
or gene at different levels (20 or 40ng) and control on egg weight, and egg
mass during the first 45 days of laying Brown or Golden quail layers is
given in Tables (3 and 4). There were no significant differences among hen
treated groups were observed on average egg weight.

Egg quality traits:
First Generation:

Proportional {percentages %) weight of various egg components (albumen,
yolk. and shell); egg shell thickness, yolk index, and egg shape Index were
evaluated as an indication of egg quality traits. Data presented in Tables (§
and 6) showed the average values (least square means + standard errors) for
egg quality traits as affected by inoculation of (HB vs MD) DNA and genes
sources and fevels.

Albumin weight percentage:

Non Significant variation (P<(.05) was observed due to treatment by DNA
and gene sources which as a function of albumen and egg weights, but not
on proportional egg albumen weight (Tables 5 and 6}. The results showed
also that MD gene source significanily decreased albumen weight
percentage as compared to control group of Golden quail (Table 5). No
significant differences were shown in albumen weight percentage of
transgenic Brown and Golden quail due to (HB and MD) DNA source and
genes within the studied levels (20 or 40ng).

Egg yolk weight percentage and yolk index:

No signiticant differences were shown in yolk weight percentage of
transgenic Brown and Golden quail due to (HB and MD) DNA source and
genes within the studied levels (20 or 40ng).

Egg shell weight percentage, egg shape index, and shell thickness:

The mean values of egg shell weight percentage, egg shape Index
and shell thickness of different DNA and gene treatments and levels are
shown in Tables (5 and 6). Quail strain effect was only cleared (P < 0.05)
for shell weight percentage and egg shape index on the whole average. In
Brown quail, shell weight percentage was insignificantly affected by
inoculated HB gene and DNA (20ng). However. it was significantly
(P<0.05) decreased in the group treated by HB genesn, (12.50%) as
compared to the aforementioned groups. Inoculated HB DNAug,
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significantly (P< 0.05) decreased shell weight percentage as compared to the
control group. The decreased amounted to 14.3%. Concerning Golden quail,
the results showed that inoculated MD genes,, significantly (P< 0.05)
improved egg shell weight percentage by 9.7 and 13.5% as compared to the
group treated by MD DNA g, and control group, respectively. In addition,
inoculated HB DNA4uy,, increased egg shell weight percentage by 15.3 and
13.3% as compared to the transfused HB DNAzong, and control group (Table
6). Although. no significant differences were shown in shell thickness (mm)
of transgenic Brown quail due to (HB and MD) DNA and genes within the
studied levels (20 or 40ng). shell thickness {(mm) of transgenic Golden quail
HB geneag,, was significantly (P< 0.05) improved by 10.6, 11.7. 8.0 and 9.6
% as compared to the group treated by HB geneyg,, HB DNA at Jevels 20ng
and 40ng, and the control group, respectively. In control group of Golden
quail egg shape index was significantly (P< 0.05) increased by 4.7% as
compared to control group Brown quail (79.43 vs. 75.9). It was observed
that transgenic Brown quail by HB genexn, significantly (P< 0.05)
increased egg shape index by 4.7% (Table 6). The other ievels of different
HB and MD DNA and gene origin did not induce any significant increase in
egg shape index of both quail strains (Table 6),

Second Generation:

Proportional weight of various egg components (albumen, yolk, and
shell): egg shell thickness. yolk index, and egg shape index were evaluated
as an indication of egg quality traits. Data presented in Tables (7 and 8)
showed the average values (least square means + standard errors) for egg
quality traits as affected by (HB vs MD) DNA and genes sources and levels.

Albumin weight percentage:
MD Gene source effects were evident (P < 0.05): on the average,

improved Brown quail albumen weight percentage compared to the
corresponding control group (55.45 vs. 53.91%).

Moreover, MD genesng significantly (P< 0.05) improve albumen
weight % of Brown quail from (55.45%) compared to the control group
(53.91%).
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Table (3 ): Least square means + standard errors for the effect of J

Duck). and type (DN A vs. Gene) on egg traits during 2"

afanese quail breed. nucleic acid source (Broiler vs.
generation.

Traits Egg Number hen/45 day Rate of Yaying /45 days Average egg weight (gram) | Egg mass hen/45day (gram)
urce
Breeds HB MD C HB MD C HB MD C HB MD C
] Type
465+ | 40955 | 34652 | 77334 | 9074 | 77.07x | 12.00x | 12.14% | 13.08% | 415.80 | 497.10+ | 453.22¢
DNA b oyos= | o4som | 405 | 931 D043 | 850" | oson | ooga™ | oo ] sesst | 21.60™ | 55.35"
B Geme | 3735+ | 3420¢ | 34.65% | 8106 | 7586+ | 77.07¢ | 13008 | 13,165 | 13.0R4 | 493.02¢ | 450.07+ | 453.22¢
270" | 2707 1 405 | s78n | 602t | 8507 | o44® | os52n | 1027 ] 39.60™ | 44,10 | 5535"
Averame | 36002 | 37355 [ 34655 | B0.15+ | 83308 | 77073 { 12605 | 12.653 | 13.08: (45360 | 47248+ ( 453.20%
u By 2257 | pos | aps? ) 2007 | 532 | 8507 | 0357 | 044 | 112 | jaes? | da65” | 55357
3060+ | 41.85% | 4050 | 87.961 | 92.96x | 90.37% | 13.01% | 12.70= | 13.05% | 515.20% | 531.504 | 52853«
DNA 1.80° | 0.45™ | 1.80™ | 4.44™ | 098 | 385" [ 024% | 046™ | 024 | 2790 | 24.75™ | 2295"
G Geme | F0-13% | 36002 | 40.50x [ 6662+ | 79.68% { 90.37% [ 13.205 | 13.62: | 13.05% | 397.98% | 490.32% | 528.53%
405 1 2707 | 1.80° | 9.02™ | s9s | 3z ] o123 | 028 | 024 ) es40™ | 3060 | 2295
v b 3d.655 | 3R.70x | d0.50+ | 77.29x | R6.33x | 90.37% | 13102 | 13.162 | 13.05+ | 454263 | 50929+ | 528,53+
Average | 295 | 29357 | 1807 | 5237 | 4557 | 3857 | 059% | 0277 ) 024¥ | 37357 ] 22.95¢ | 28357

" Means within the same row having difierent letters are signilfcant different (p< 6,03),
' Means within the same volump {Breed) having dilferent letters are signiticant different (p< 0.05).
" Muans within the same column. between As erage. having ditferent letters arc significant different (p< 0.05}

HI3 = Hubbhard Broilers. MD= Muscoy s Ducks. C= cantrol. B =Brown, and G= Golden.
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Table (4):; Least square means + siandard errors for the effect of Japanese quail breed. nucleic acid source (Broiler vs

Duck). type (DNA vs. Gene) and levels (20 vs. 40) on egg traits during 2™ generation.

Traits aumber hen/ASday Rate of laying M5 days. Average egg weight (gram) Egg mass hen/45day (gram)
£2
Type
Breeds Sou DNA Gene DNA Gene DNA Gene DNA Gene
» -« Ed - m " » - k) - ] - » - » -
ng/pl ngiul ng/pl ag/pl ng/pl LTI nginl ng/nt ng/ul wgiul | wg/ul | mgpl ng/pl ng/nl g/l og/ul
HE 1880+ | 40.95% | 34.20: | 4050+ | 6356+ ) 9101 | 7593+ | 9000 | $281x | 15192 | 13.06s | 13.342 | 36893z | 458232 | 446,05z | 540.20%
450> (495> [ 505> [ 450" [ 992* [ 120 { 677 [ 000" [ 064* { 090* | 054" [ 000" ¢ 71.55% { 4005 | 4140 | 100.33*
B Mp | 2095 34202 | 9074z K _ 7586+ | 12,142 _ 13062 | 497132 | 430.07z
450" B . 230" { 1043 602" | 084" N 0521 260" N 44.10*
¢ 3465¢ | 4.65: | 3165+ | 34652 | 77072 [ 7707t | 7707+ | 7707+ [ 13.0R: | 13.08: | 13.08: | 13,082 [ 43322+ | 45322+ | 4332s | 4532
405 | 408 | o408 | 4050 ) ss0m ) 8500 | ossor p gs0t boaa2r | a2t |onat | onaze §ossasc | ossasc ) 5835t | ssase
. 3780+ | 409% | 3780x | 22802 | B445k | 9148+ | 83602 | 4963 | 1271+ [ 13.372 [ 13212 | 1319« | 480442 | 545042 { 4993z | 2967+
35t 225 [ g0 | 630" | 652 | 523 | 3™ {14 7™ ]| 057 | 070" ) 095* ] 40.05% | 2520 | 29.25* | 11205"
aip | 183 36002 | 9296+ i _ 7968+ | 12702 . i 13622 { $31.50+ _ 490,32
G : [ Sl T 27t | o9s™ 595" § 046" V284 2475 3 39.60
P 40.502) | 4052 | W50 | 30.50x | 9037+ | 9037+ | 9037 | 90372 § 13.05¢ | 13.05= | 3.05¢ [ 13.052 ] 528.53% | 528.53s | S2E.5: | 3285+
&0 180> 7 1ko° [ rsod | 385 | 385 | 3ss | 3857 | 024 | 024 | 024 | 024> | 2295 | 2295 | 2295 | 295

** Muans vathin the same row having dilterent betters are significam differen {p< 0.05}.

" Means within the samw column (Breed b hasing differens betters are significant different {p< (U051
HB = Hubhard Broilers, M= Muscovy Ducks, C= contral. B =Brown. and G= Golden.
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Table (5): Least square means + standard errors for the effect of Japanese quail breed. nucleic acid source (Broiler vs.
Duck) and type (DNA vs. Gene) on egg quality traits during the 1™ generation.

Traits Egg weight (prm) Egg Shape index Shell thickness (mm) Shell weight (%)
ource
Breeds | 1y HB MD C HB MD C HB MD C HB MD C
DNA | 12832 14542 | 13431 176935 | 78062 | 75.90% | 02121 | 0228 | 02182 | 13953 | 15321 | 15,12+
020" | o= | o40™ | o™ | L7 1817 | 0.003" { 0.004" | 0.004" | 035" 103" [ 035
B Gene | 14855 (14902 | 13.43% | 78342 [ 7795 | 78.90% [ 0.215% | 02181 { 02182 | 13.82% | 1448+ | 15124
" 034" | o7 | 040™ | 061™ | 067 | 1.81™ | 0.004™ | 0.003™ | 0.004™ | 055" | 032" | 035
1384+ | 1472+ | 13432 § 77632 | 7801+ | 75902 | 0214+ [ 0223+ [ 0218+ | 1388+ | 14904 | 15024
Average W 7 [$S [¥] a7
B¢ ) 03 | 013? | 040" ) 047” | 062¢ 1 181" 0.003% | 0.003* | 0.0047 | 0.32 0.33 0.33
DNA | 13645 | 13532 | 13355 1 79.75¢ | 78.05% | 79.43% | 0208+ | 02182 ] 0.200% | 14874 | 14534 | 1905+
031" { 046" | 0357 [ 081 | 116" | 167 | 0.005" | 0.008" | 0.003" | 044™ | 036™ [ 033"
G Gem' 14674 | 13932 1335+ ] 78874 | 7842+ | 79432 | 02182 [ 0215+ | 0209+ | 14972 | 1594+ { 14.05%
0.22™ | 0.39" | 035 | 059" | 046" | 167 | 000" | 0004 | 0003™ | 033" | 050" | 033
A dex [ 13738 | 13352 | 79304 | 78234 | 79432 1 0213+ | 02162 [ 02002 | 12922 | 1523+ | 145
verage | g.99¥ | 030" | 0.35%% | 048 | 0477 | 1677 | 0003 | 0o04” | 0.o0d” | 0267 | 038 | 033

¥ Means within the same row having different letters are significant different (p< 0.03).
" Means within the same cotumn (Breed) having different letters are significant di fferent (p< 0.05).
“"“Means within the same column. between Average. having difTerent leliers are significant dilTerent (p< 0.03).

HIB = Hubbard Broilers. MD= Muscovy Ducks. C=control. B =Brown, and G= Golden.
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Table (5): Continued

1142

Traits Yolk weight (%) Yolk index Albumep weight (%)
Source
Breeds HB MD C HB MD C HB MD C
Type
DNA | 3304 3287t [3116% [ 0.487x | 04872 0.498+ ([ 53.00t | 5181+ | 5372+
083" ] 0.08* | 05" 0.007™ | 0.008% 0.012% | 097" | 098" 1O
B G 3330+ [ 32412 [3116% | 0473+ | 0478+ 0498+ | s52.88+ | 53112 | 5372+
ene o (os3* | o5 0008 | 0.010" 0.012™ LIs™ | 056" 101
A 3307+ 13264 | 3106+ | 0480% | 0483+ 0498+ { 5294t | s5246x | 5372+
VErage [ o007 | 0432 | 1.05% 0.0052 | 0.008% 00122 | 074% | 0497 1.01%
DNA 3307+ 131732 13196+ | 0482+ | 0468 0479+ | s2.16x | s53.74x | s4.00¢
0.5 1.03* 1.33" 0.012* 0.082" 0.09* 077 )24 151
G G 33544 (32824 3196t | 0479 1 0478 04792 § 5149t | 51248 | 5400+
L ene o | 073" P33 003" | 001" 0.09* res™ | 101 1.5
Ave 3330+ | 3227 [ 3196+ | 04812 | 0473 0479 | 50.77¢ | 5249t | 54.00¢
verage n.44" 0.60% | 133 0.009% | 0.007Y 0.009% | 0.51% | 081% 151

** Means within Lhe same row having different letters are significant different (p< 0.05).

¥ Means within the same column {13reed) having different etters are significant different (p< 0.05).

Z¥Ndeans within the same column. between Average. having different letters are significant different (p< 0.03),
HB = Hubbard Broilers. MD= Muscovy Ducks. C= control. B =Brown. and (G= Golden.
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Table (6): Least square means + standard errors for the effect of Japanese quail breed, nucleic acid source (Broiler vs.
Duck), type (DNA vs Gene) and levels (20 vs. 40) on egg quality during the I* generation.

Shell thickness fmm)

Shetl welght (%)

E!,Lucighl (grm) £.8¢ shape index
DG DNA Gene DNA Gene DNA Gene [Ty Gene
Breeds 10 A0 wadut Wi 40 b ] 40 b1 o0 20 40 2] 1] 20 “n 0 "0
Type wginl 2 ng/pl np/pl ngipt wp/pl ng/nl ag/pl ng/pl ng/ul ng/pl ng/pl np/pl mg/pl ng/pt ag/m
HE 1362+ [ 1203+ [ F370+ [ 1499+ | TR434 { 7544+ { 7946+ | T7.212 | 0.204% [ 0.210+ | 0222+ | 0208+ { 1487+ ¢ 13.042 ¥ 1542+ | 1231
018" 015> | 020" | oo™ | 076" | 145 | 067 | oo™ | 0003 | 0015 ] 0.005™ | 0.007" | 035 | 089 | 078 | 0.50™
B MD 14 542 | 1491 | 7806 77.95+ [ 0.228+ 0216+ | 15321 _ . 14.48+
031" I L il LI ) . 067 [ 0.0047 ) ) 0.003" | 1.03" 033"
¢ 1543+ | (3432 | #3432 | 13432 ] 7590% | 75902 | 75904 | 75902 | 0.2182 | 0.2182 | 0.2184 | 0.218+ ] 15,122 | 15124 | 1512+ | 1502+
G40 040" 040 | oap 1810 ] 18t ] 18 (81 | 0.004° | 0.004° | 0004 | 0004 } 035 | 035 [ 035 | 035
g | 14602 | 1268 | 153ax | ra00x | s0a2s | 79072 | 7r70x | wonse [ 2055 0TI 05500 | OHT| 15 p2e | rs03a | 1498e | 14962
0.24™ | 048" L 02 | ooge™ | L7 | oer | 098 | U - 0005 | T 0.48™ | 0.46™ | 049" [ 0.36™
[H MD 13,532 13.93¢ [ 78.05¢ _ 78422 [ 0.2182 0.215+ [ 14.53¢ | _ 15.944
’ LA ) R Ll IR L ) 046" | 0.008™ ) ) 0004 | 036" 050"
¢ 13.35¢ 113352 | 79.432 | 79.932 | 7943z | 79.43% | 0209+ | 02092 | 02091 | 0.209¢ | 1405+ | 14.052 | 14052 | 14.05+
0.35* 035 | 167 | 167 | 16T | 167 { 0.004° | 0004 [ 0004 [ 0.004° | 033" [ 033 [ 033 | 0.33

* Muruns within the same row has ing dilTerent fetters are significan ditYerent (p< 0.05).
™' Means within the same column (Breed) having different letters are significant diflerent (ps 0.03).
HI3 = {fubbard Broiters. M7= Muscovy Ducks. C= control. B =Brown. and (= Golden.
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Table (6): Continued.

Traits Yolk weight (%) Volk index Albumen weight (%)
Type DNA Gene DNA Gene DNA Gene
Breeds |_ 20 40 20 40 20 40 20 40

20 1| 40 1120 1] 48 t

Souece | ngmt | ngit | ngmt | omgm | oegt | oegmt [ oegd | ngi ng e ng/kl | 40 ugh

HB 32001+ 34.08 + 3357+ § 33.03¢ 0.467 0507+ | 0485+ 0.460 + 5312+ | 5288+ ( 5131+ | 5445¢

096" 049 142 .o~ ¢.007 " 0018 4 0010 ap™ 115> 120" 191 % g

B ap | 3287 ] ] 3241t | 048732 _ K 0478t | 51812 i _ 5301+
) 008 * 083" 0.008 ™" Q010> 098 = 0.56 *

¢ 3161 3.6+ 6t | 31.16¢ 0498 ¢ 0498+ | 0498+ 0.498 5372+ | 5372+ | 53721 | 83721

1.95° 1087 1os5 1.05* 0oz 0.082 % 0.012* 0.012 .01 1.01° LG 1.0i*
HB 3241 % 33744 3298 | M1 ¢ 0462 £ 0501 £ | 0491 2 0.468 53.78 50.34 5204+ | 5093

083" 0.72% 067 Lo 0.008 ™ ¢.026™ { G021 | (007" 077" 1.07 ™ 070" .37
G MD 3673 % N . 3282+ ] 04681 ] . 04781 | 53742 i} R 5124t
- 1.3 = 073" 0012 ™ 0.010 > 124" Lo =
¢ "I 31961 3196 1 3E96 ¢ | 319614 0479 0479+ | 04792 0479+ 5400t | 54001 | 54001 | 5400t

133 1.33* i.33° £330 0.009 0.009" 0.009 0.009 151" 151" 1.51" .51

* Muuns within the same row has ing difterent letiers are significant diflerent (p< 0.05).
™ Means within the same column ¢ Breed) having difierent letters are significant differem (p< (.05).
113 = Hubbard Broilers. MD= Muscovy Ducks, C= control. B =Brown. and G= Golden.
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Japanese quail, Transgenesis, Egg production, Egg shell quality

The inoculation MD DNAjg,, significantly (P< 0.05) improved albumen
weight % of Golden quail from (54.97%) compared to MD peneaon, (52.96%); HB
DNAsone and HB genex, significantly (P< 0.05) difference (35.01 &34.96%)
compared to HB DNA2oqe (52.81%), respectively (Table 8).

Egg yolk weight percentage and yolk index:

Wide range of egg volk weight percentage and yolk index of the different
treated groups subjected to DNA or gene inoculation was observed in Tables (7 and
8}, Quail strain effect was only cleared (P < 0.05) for egg yolk weight percentage on
the average. where transgenic Golden quaits (31.47%) super passed Brown omes
(30.15%). Moreover, MD genea, significantly (P< 0.05) difference egg yolk weight
% of Golden quails from (32.64%) compared to the MD DNA3g,g and control group
(30.29%) and (30.73%), respectively. HB genegone significantly (P< 0.05) difference
egg yolk weight % of Golden quails (32.03%) compared to the control (30.73%),
respectively. In Golden quail, MDyg,, gene has increased the egg volk index compared
to the control group (0.516 & 0.508), respectively.

Egg shell weight percentage, egg shape index and shell thickness:

The mean values ot egg shell weight percentage, egg shape index and shell
thickness of different DNA and gene treatments are shown in Tables (7 and 8).
Inoculated HB gene at levels (40 or 20ng), MD geney,; or HB DNAyg,, and control
group significantly (P< 0.05) increased egg shape index of Brown quail (79.47, 77.52.
78.63 and 76.81) compared to the HB DNA g, (70.78), respectively. In addition. in
Golden quail, inoculated HB DNAgym, significantly increased egg shell weight

percentage compared to HB DNAygn, and HB gene (20 or 40ng) (15.65 vs. 13.24, and
14.25. 14.12), respectively.

Transgenic Response:

Responses for egg production trait due to transgenesis for two generations with
(HB) or (MD) DNA or gene sources are listed in (Table 9). Positive response was
detected in egg number. of (HB gene) and (MD) DNA for transgenic Brown quail
"(2.25 and 6.30, respectively). On the other hand. Positive response was detected in egg
mass of HB gene and MD DNA for transgenic Brown quail (18.72 and 48.23.
respectively). Moreover, Positive response was detected in egg number of (MD) DNA
and gene for transgenic Golden quail (32.24 & 28.44). The corresponding value for
rate of laying percentage was 8.56 and 10.65 of both (MD) DNA. and gene
respectively for transgenic Golden quail. Positive response in the average egg weight
for MD gene (0.77) on Golden quail was observed as well. Negative response was

detected in egg number, egg laying rate, egg mass and average egg weight for all
Brown and Golden treated quails (Table 9).
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Table (7): Least square means = standard etrors for the effect of Jaganese quai! breed, nucleic acid source (Broiter vs.

Duck) and type {DNA vs. Gene) on egg quality during 2™ generation.
Traits Egg weight (grm) Egg shape index Shell thickness (mm) Shell weight (%)
DRIrce
Breeds T HB MD C HB MD C HB MD C HB MD C
ype
Dha | 12732 [ 13252 | 1587 [ 7580« | 7869x | 78211 | 01892 [ 0200+ [ 0195+ [ 14472 [ 14831 [ 14352025
= 0245 L o21 | 020 ] 086" | 097% | 070 | 0004* | 0003* | 002" | 045 | 036 -
6 Gene | 13622 | 1396¢ [ 1387+ [ 78502 | 7863+ | 78212 | 0.193x | 0200+ | 0195+ | 1458+ [ 15.05¢ [ 14352025
026 ] 024 | 020> ] 084> | 050 | 070" ] 0.003™ | 0002 | 0002* ] 048" | 032" "
Averag | 13.08z¢ | £3.60% | 1387+ | 7615+ | 7866 | 7821+ | 0191+ | 0200+ | 0495+ | 1453+ | 14942 | 14362025
e 018°% | 09> | 041 | 062" | 044 | @702 | 0003%2 | 0002 [ 0.002 332 | 025% =
DNy | 13642 [ 1373« [ 13765 1 7890 | 7813+ [ 80.30% [ 0.195+ [ 0192 | 01941 [ ida4x | 1a74x [ 1497203
= 018> | 024> | 020™ | 048 | 062% | 097> | 0005* | 0003™ | 0003 | 041 | 039%™ »
Gene | 1389% | H416+ [ 1376+ 17906+ [ 7878+ | 80301 {7 01932 | 0092+ [ 0494+ [ 14.19x [ 1440+ [ 14972030
G 026 | 0g7* | 020 | 072 | 064> | 097> ] g003* | 0002 | 003> | en= | gson »
Averag § 1376 T 1304 [ 1376+ | 7880+ [ 7846+ | 8031+ 1 0094 [ 00952 1 0194« | 1431 [ 14572 T14972031
e GIS™ | era¥ | 0¥ | 04al™ [ 0475 4 097V 00027 | 0002% | 0003% | 025% | 0.24% .

¥ Means within the same row having different fetlers are significant different (p< 0.05).
** Meuns within the same column (Breed) having different letters are significant different (p< 0.03).
W Means within the same column. between Axerage. having dilterent leliers are signiticant difterent (p= 0LO3).

HB = Hubbard Broilers. MD= Muscovy Ducks. C= control. B =Brown. and G= Golden
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Table (7): Continued

" Traits ) Yolk weight (%) Yolk index ~ . Albumen weight (%)
S(mrce I I
Breeds HB MD C HB MD C HB MD C

Type

DNA 31544 30.80 + # 374+ 0.517 ¢ 0.503 + 0.495 + S4.00 + 5437 + 53,95

0.55 ™ 070" 042> 001 0.08 » 0.005 067> 063 ™ 043"

B Gene TREE: 2949 + HEZE: 0.507 + 0.5 0.495 « 5427+ 5545+ 5391

0.50> 0.43 ™ 0.42 " 0008 ™ | 0.006% 0.005 048 ™ 0.58 ™ 0.43 =

Average | 31353 30451 3174 ¢ 0.512¢ 0.507 % 0.495 £ S4.13 + 5491 £ 5391+

B 0.36 0.37 % 0.42 0.007 % 0.005 ¥ 0,005 + 0 40 0.45 ¥ 043 %

DNA 3165 + 3029 + 3073 4 0.504 + 0.500 £ 0.508 + 5391 + 5497 + 54.29 +

0.46™ 039" 048" 0.005 ™ 0.007 » 0.007™ | 062> 0.63 ™ 0.48 ™

Gene 314t £ 32.64 % 30.73 0.517 + 0.516 + 0508+ [ 5441z 52.96 + 54.29 +

G . 052™ 0.49 ™ 0,48 0.0 ™ 0.007% | 0007 0.51 ™ 0.59 048>

Average | 3153 % 3472 30.73 ¢ 0.501 + 0.508 + 0.508 + 54910 ¢ 53.96 £ 54.29 +

B 0.34 % 0.39 % 048% | 00047 | 0005% | 0007 | 042 0.47 0.48 %

** Means within the same row having dilTerent ictters are significant different (p< 0.05).

MLJI‘IS within the same column (Brecd) having different letiers are significant different (p< 0.03).

“*Meuns within the same column, between Av crage. having different Ietters are significant different (p= 0.05),
HB = Hubbard Broilers, MD= Muscovy Ducks. C= control. B =Brown. and G= Golden.
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Table (8): Least square means + standard errors for the effect of Japanese quail breed, nucleic acid source (Broiler vs.
Duck). type (DNA vs. Gene) and levels (20 vs. 40) on egg quality during 2" generation.

Traits Egg weight (grm} Egg shape index Albumen weight (%)
DNA Gene DNA " Gene DNA Gene
Type
Breeds 20 40 20 40 20 40 20 40 20 40 20 40
Source | MEM ngpl | ngiul | ogipl | ng/pl ) ong/ut ) ngiul | ngipl | oeg/pl | ng/ul | eghdd ) np/pl
HB 1374+ | 1075+ | 4352 | 1372+ | 7681+ | 7078+ | 7752+ | 7947+ [ 5395+ | 54041 | 53.56% | 5498
021" | 005% | 0417 | 031 1 076™ | 275" | os4™ | 145™ | 075" | 105 | 0d6™ | 086"
B wp | 1325 i . 1396+ | 78691 . X 7863 | 54.37% i i 5545 %
‘ 020" 024* } 097° ¢s50™ | 063" 0.58
¢ 1387+ ¢ 13872 L 13872 1387+ § T2 e ! 78202 { 7821+ | 821+ | 5391 | S3014 | s3011 | 53912
020 | 020° | 020° | 020" | 070 | 070 | 070° | 070" | 043% | 043 | 043° | 043V
wp | 13372 | 0391= | 15952 | 15.82¢ | 79444 | 78362 | 7897+ | 79152 1 5281 % | 5501+ | 4% | 53854
020 | 038> | 047* | 020 | 053 | roo™ | 1oi | rog* | es2t | o9 | o72™ |omte
c wp | 13731 . . 14062 | 7Ba4x | o e8| sa97x | . (52962
) 024 o™ | 062" 064 1 063" 0.59%
¥
¢ 13761 | 13762 | 1376 | 13762 | 8031 | 80.30+ | 80312 | 803tz | 54292 | 5429+ [ 54.291 | 54292
0200 | 0200 | 0200 | 020 ) 097 | 097 | 097" | 097 [ 048> | 048 | 048 | 048"

** Muans within the sume row having different letters are significant different (p< 0.03).
“¥ Means within the same column (Breed) having different letters are significant different (p< 0.03).
HB = Hubbard Broilers. M= Muscovy Ducks. C= control, B =Brown, and G= Golden.
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Table (8): Continued.

T raits Shell ihickness (mm) Shell weight (%) Yolk weight (%) Y olk indes
Type [ Gene nNA Gene DNA Gene DNA Gene
Breeds 20 a0 20 a0 n 10 T 20 o 20 40 w | a0 20 O | gy | 4
Souree neipt ngpipl Al ng/ul ng/ul ng/pl ag/pl g/l ng/pl ng/pl ng/ul ap/iul ng/pl ng/pt g/t
HB 01971 01802 0196 | 0191 14 B9 14 05t 14.87% 14294 IbVex | 3192+ 4 30 AT+ 3072+ | 0506 | 0529% 05164 0497+
QWS 1 aom™ | 9005 | 0.003" 5 36" 073" 06)" 061" o4l LI 074 Cor" o oM 990"
B mMD 0.20k A . 02004 | 14832 1506 | 30802 : : 2049+ | 0.503¢ N 0511t
0.003" Q.002" 36" ) ° 932" 070" 043" 0.008" 0.006"
c 01954 G195 | 01952 | 01954 |— 14 352 14 35+ 14.35% 14 354 301 | 31.74x | 3074 | 3] 74+ | 0495% | 0495% 0 495¢ 0495+
000" o0 0.002* oon 025 025 025" 0.25" 04 042" 042" 04y 0005 0.005 0.005" 0.005°
Hs 0192 V197 [ D8R | 01972 1565+ LR 1425+ 1402t | 31552 31 764 30 782 3203z | 05071 | D3OI 0 500+ 0 4963+
0003 | 0003 { 004" | 000" DEES 036" a3™ 020" [ 080" 0.46%" 078" 0006™ | 0009 0.008" 0.008"
G MD 0198 R . 0192 | 14742 14.40¢ § 3029+ . R 3264t | 0500+ B . 0516t
0 003" oom- 0.3%" . ° 0.3 0.38" (X 0007 0001
Pl T

¢ D184+ 1 DU9aL | 01944 | 0194 [ 4407+ [ JaeTs | 14978 | 14974 | 30732 [ 30732 | 30732 | Jo7de | 0508+ | 0504 0 508+ 0508t
0003 000y o0y | 0003 03l 03t 43 03 048" 048" nax {EL Y 0.007" aonT Qoo 0007

** Means within the same row having different letlers afe significan difterent (p< 0.05).

¥ Means within the same column {Breedy having different letters are significant difTerent (p< 0.05).

HB = Hubbard Broilers. MD= Muscovy 1ucks. C= control. B =Brown. and G= Golden,
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Table (9): Transgenic responses due to transgenesis at the 2™ generation compared to the 1™ generation on egg trait.

e o begtrmit ]
Traits Egg number B Rate of laying /45 days Average weight FEgg mass(gram)
ource
Breed Typeé HB MD HB MD HB MD HB vD
DNA -6.75 +6.30) -14.55 +13,57 - -0.78 -129.69 +48.23
= . -
B GENE +2,217 -6.75 +4.61 -15.88 -0.43 -0.97 +18.72 4[ -114.16
Average -2.25 J .43 -4.96 -1.16 -0.92 -0.88 50.54 -32.33
DNA -4.50) +4.05 -10.47 +8.56 -(.22 -0.49 -03. 88 +32.24
Shi S PR A SR [ ]
GENE -11.70 +4.95 -26.20 +10.63 -(1.53 .77 -187.20 +28.4
G o= ] B I . . 1 - - e R —
Average -8 +4,50) -18.33 19,060 -0.37 H. 14 -116.28 +34.00

HB = tubbard Broilers. MD= Muscovy Ducks. C= control. B =Brown, and G= CGuolden
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Japanese quail, Transgenesis, Egg production, Egg shell quality

.DISCUSSION

Although Salter ef al. (1999) concluded that Japanese quail will not be useful
in avian transgenic studies involving vertical transmission of avian leukosis viruses
(ALV) retroviral vectors, methods such as transfection of the primordial germ cells
(PGC), blastodermal cells, embryonic stem cells, and injection of cloned DNA into
fertilized ova, now routine for mice with eventual application to large animals, will
eventually prove to be useful in constructing transgenic birds (Petitte et al, 1993;
Salter ¢f al, 1993; Sang er al, 1993), perhaps using Japanese quail as a model
system, confirmed by Rabie ef al (2009). In this study, the transgenic quail
population constructed by Rabie ef af. (2009) has used as a model system to examine
the egg production, and internal and external egg quality of this transgenic population.

In recent study, the egg production percentage in Brown quail which treated
with MD DNA;g, (90.74%) is superpassed the previous study (Bamgartner 1994)
who stated that average annual laying intensity (per bird housed) in Estonian quail
86% with average mortality rate 7.4% for 0-412 days. Despite the fact that Vali
(2007), and Nestor and Bacon (1982) reported that change in egg weight in quail
paralieled those of increase ages, Vali (2007) found that egg weight at 175 days of age
were significantly different from the other ages, but there were .no any significant
differencs at 70 and 115 days of ages. Also he found that the highest egg wegiht of
Japanese quail 11.16g, that lower than the results of this study for the average of egg
weight (13.12g) in Brown quail that inoculated with MD geneso,,. In addition,
Minvielle ef al., (2000) aiso reported egg weight afier six months in four purebred and
their reciprocal crosses, which there were significantly different among groups.
Meanwhile, the mean egg weight observed in this study was higher than those reported
by Wilson ef al., (1961) (9.81g): Mohanty ef al,, (1987) (6.4g at 15 months of age;
Sachdev er al, (1989) (9.28g) and Narayanankutty et al., (1989) (8.56-9.93g at 12
and 24 weeks of age. Such a wide variation in egg weight could be not only due to
different lines of quails, their age, feeding and managemental practices, but due 10 the
expression of the GH gene introduced from Muscovy duck. The results were not
surprising; the Muscovy duck egg production caracteristics is famed by the high epg
weight average (72+8g) (Banga-Mboko ef al., (2007). Moreover, a gradual increase
in egg weight with age was also reported by Tiwari and Panda (1978).
Yannakopoulos and Tserveni-Gousi (1986) and Nagarajan erf al., (1991). Athough
there were no effect of trangenisis on first generation on yolk weight, youlk weight
percentage, and Albumen wight percentage, The effect of transgenisis was appeared in
the Gy brown quail treated by Md genesony which improved the albumen weight
percentage (53.43%), and the same effect on golden quail on yolk weight percentage.
cgg yolk index. These resuits in contrast with Kul and Seker, (2004) who found that
almost all internal quality traits of the egg were changed at the significant levels

15



Tarik S.K.M. Rabie, er. al.

depending on the change occurred in the egg weight with respect to the external
quality traits of the egg. However, the yolk and shell rates changed opposite to the
albumen ratio and albumen index.

At the first generation, the egg shape index hs been improved by 4.7% at the
Brown quail that treated with HB geneyug. This stand out against the shell weight
percentage that has decreased when the Brown quail treated with HB gene and HB
DNA at the level of 40ng by 12.5, 14.3% respectively. Also, MD geneqone by 13.5%
compared to control group. In contrast, at the Gz, HB DNAzg,, increased shell weight
percentage {15.65). these results draw a distinction with Gonzalez (1995) who found
that egg weight, egg length. youlk height and youlk index increased as quail aged
while the egg shape index. and atbumen height decreased at the end of experiment (39
weeks of age). Although there is no significant differences on shell thickness in brown
quail due to treatments at the first generation, at the 2™ generation, the shell thiskness
has been improved in Golden quail (0.229) by treated with HB genex,,. This results
were superpassed the results obtained by Gonzdlez (1995) who found that highest
values of shell thickness (0.201 mm) obtained at 17 weeks of age, indicated that a
better quaity of egg was attained at the beginning of lay. Nazligiil et al., (2001} found
that egg production, egg weight. and egg quality characteristics were affected by the
age of the quail. As the quail age increased, egg weight, yolk and albumen weight and
shell weight increased, while shell thickness decreased.

In general, the obtained results, in recent study, was in concurrence with Sezer
(26G8) who found that high positive genetic and phenotypic correlation among egg.
yolk and albumen mass and negative correlations between yolk and albumen ratio
were detected. This result indicates that selection for increased egg weight will
increase both yolk and albumen weight, but an increase in the proportion of yolk will
reduce the albumen part of egg.

Few research laboratories have access to facilities for raising and breeding
birds that will aliow them 10 exploit transgenic technologies fully. Establishment of
centers where transgenic birds can be generated and bred could be of benefit to the
research community. In conclusion. the results of this study suggested that the use of
inoculation method which has been used to produce the transgenic quail expressed
Muscovy Duck growth hormone gene (Rabie er al., 2009) may be an effective method
for production of transgenic birds. these findings have successfully confirmed in this
study. Moreover, it is likely in the next few years that this method will be developed to
a stage where it is feasible to apply it to answering many questions, not only in studies
of development but in applied areas, for example the study of disease, investigation of
quantitative trails and exploiting the potential for production of pharmaceutical
proteins in eggs. It is also possible that this method may be successfully combined or
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that a fresh approach may be taken to develop a technically feasible and efficient
method for transgenesis in the chick.
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