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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 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. The experimental population used in this
study based on two generations which has been described in details previously
(Rabie et al., 2009), which produced by inoculation of the fragmented purified
DNA or genes - as part 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 embryonic cell of two Japanese quail
strains (Brown and Golden).

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



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

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 et al., 1986; Strong et al., 1978;
Nestor et 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 et al., 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 poultry
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 (Shin et al., 2008; Poynter et al., 2009; Rabie et al., 2009).
Moreover, the DNA and/or genes could become integrated into the genome
and was shown occasionally to be functional (Wagner et 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 et al., 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 et al., 1996; McDaniel et 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 Brown
and Golden Japanese quails (Rabie et 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 population used in this study based on two
generations (G1& Gy), and has been described in detail previously (Rabie et
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, Faculty of
Agriculture (Saba Bacha), Fac. of Agric. Alexandria University (Figure 5).
Eggs were collected and stored up to 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/ul for Hubard broiler breeder genomic DNA (HB DNAzong, HB
DNAsong) were 94 and 51 eggs, respectively, while the corresponding
numbers of eggs injected with 20 and 40 ng/pl genes/egg (HB geneong, HB
genesong) Were 39 and 71 eggs, respectively. The groups of eggs injected
with 20 and 40 ng/pl for Muscovy ducks genomic DNA (MD DNAzong, MD
DNAsong) were, 95 and 27 eggs respectively, while the corresponding
numbers of eggs injected with 40 ng/pl gene/egg (MD genesong) 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, till 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 (Gi, and Gy). In recent study, the egg
production line was used. In the Gy, 155 quails (75 Brown, and 80 Golden), and
in Gy, 468 quails (226 Brown, and 242 Golden) were used. Phenotypic data were
measured as follows:

1131



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

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 eggs; 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 0.01mm
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. After 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 balanced 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;) - (C,- Cy);
Where S; and S, were the mean of transgenic at the first and second
generation respectively; C; and C,: 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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Yijkim = 1 + BR; +BR; (S0);+DGy (BR*SO);j+ LEV, (BR*SO *DG)jjk + €ijkim

Where: Yijum= Observations, p= Overall means, BR;= The effect of breeds
(1,2), BRi (SO);j= The effect of breeds within source (1,2,3),
DGk(BR*SO)jj= 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 ejjum= 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 (1 and 2). Inoculated MD
genesong significantly (P< 0.05) increased egg number during the first 45
days in Brown quail (33.30) compared to the HB genesong (19.80). No
significant differences were shown in egg number during the first 45 days of
transgenic Golden quail due to (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 control by (13.3 and 15.5%),
respectively. However, the increase in these traits reached to (7.2 and 7.6%)
in Golden quail.

1133



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

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.

Egg number hen/45 day

Rate of laying /45 days

Average egg weight (gram)

Egg mass hen/ 45 day (gram)

Sourcg

Breeds HB MD @ HB MD c HB MD C HB MD C
IType

DNA | 33.75+3.15™ | 27.00+4.95™ | 27.00£2.25 ™ | 74.55+6.55% |59.84+11.08™ | 59.74+ 4.94% | 12.39+ 0.28™ | 11.91+ 0.37% | 12.07+ 0.35™ 418.16+ 38.25™ | 321.57+53.10* | 325.89+ 21.15™

B Gene | 27.45+0.45™ | 33.30% 1.80™ | 27.0022.25 || 61.02+9.53™ | 74.41+3.64™ | 59.74+ 4.94% || 12.64+ 0.59%| 13.12+ 0.27° 12.07+ 0.35°}| 346.97+ 59.85™ | 436.90+ 27.45%(325.89+ 21.15°
Average [|30.60+ 2.25%|30.15+ 2.70°4| 27.0042.25 % | 67.78+5.43% | 67.13+5.54°% | 59.74+ 4.94°% | 12.51+ 0.27%%| 12.52+ 0.30%| 12.07+0.35%| 382.81+ 32.40°%|377.48+ 33.75 4| 325.89+ 21.15%

DNA | 34.65+2.25% | 28.35+ 5.40™ | 31.05+2.70 | 77.20+4.98™ |63.17+12.31® | 69.14+ 6.16™ || 12.49+0.19% | 12.45+ 0.34 ®| 12.31+ 0.39%| 432.78+ 25.20™ | 352.96+68.85% | 382.23+ 37.35%

G Gene | 32.40+3.15™ | 21.60+ 4.95™ | 31.05+2.70 ™ || 71.59+7.39% |47.80+10.76™ | 69.14+ 6.16™ || 12.99+ 0.44™| 12.11+ 0.37 | 12.31+ 0.39%( 420.88+ 49.50* | 261.58+ 63.00™ | 382.23+ 37.35™
Average ||33.30+ 1.80%|24.75+ 3.60"°?| 31.05+2.70°°|| 74.39+4.26% [55.49+8.07"% [69.14+ 6.16°%| 12.74+ 0.23%|12.28+ 0.26 *4 12.31+ 0.39%| 424.24+ 26.55*| 303.93+ 6.35°% [382.23+ 37.35°7

#¢ Means within the same row having different letters are significant different (p< 0.05).

*Y Means within the same column (Breed) having different letters are significant different
(p< 0.05).
“WMeans within the same column, between Average, having different letters are significant

different (p< 0.05).

HB = Hubbard Broilers, MD= 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.

Egg number hen/ 45 day

Rate of laying /45 days

Average Egg weight (grm)

Egg mass hen/ 45 day

Typt
Breeds S DNA Gene DNA Gene DNA Gene DNA Gene
OCUNCCH
40 20 40 40 20 40 20 40 40 20 40 20 40

20 ng/ul ng/pl ng/pl ng/pl 20 ng/ul ng/pl ng/pl ng/pl ng/pl ng/pl | 2 ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl

HB 28.35+ | 38.70% | 35.10+ | 19.80+ | 62.91% | 86.19+ | 77.7+ | 4434+ | 1232+ | 12.46% | 13.15% | 12.13+ | 349.27+ | 482.2+ 4615;-;) 240.17+

3.15% | 0.90° | 225" | 3.60° | 7.26™ | 175" | 532 | 842 | 024 | 1.12% | 0.10% | 0.97* | 42.75™ | 33.75" | 27.907 | 45.90°Y

B MD 27.00% ] ] 33.30+ | 59.84+ i ] 7441+ | 11.91% ] . 13.12+ | 32157+ ] ] 436.90+

4,95 1.80%" | 11.0% 3.64% | 0.37™ 0.27% | 53.10% 27.45%

c 27.00+ | 27.00% | 27.00+ | 27.00+ | 59.74+ | 59.74+ | 59.74 | 59.74+ | 12.07+ | 12.07+ | 12.07+ | 12.07+ | 325.89+ | 325.89 | 325.89 | 325.89+

2.25% 2.25% | 2.25¢ | 2.25% | 4.94% | 494 | 494 | 4.94 0.35* | 0.35" 0.35% | 0.35° | 21.15° | #2115 + 2115

HB 30.60+2 | 39.15+ | 34.20+ | 30.15+ | 67.90+ | 86.51+ | 75.7+ | 67.46+ | 12.85+ | 12.13+ | 13.77% | 12.21+ | 393.21+ | 474.8+ | 470.93 | 368.13%

25% 1.80% | 1.80% | 6.75% | 4.62* | 3.65% | 4.05% | 154 | 0.11% | 0.32°* | 0.18% | 0.57°* | 26.10% | 23.40% + 96.30%

G MD 28.35+ ] ] 2160+ | 6317+ i ] 4780+ | 12.45% ] i 12.11+ | 352.9+ ] ] 261.58+

5.40% 4.95% | 12.31% 1076 % | 0.34* 0.37* | 68.85* 63.00%

c 31.05+ | 31.05+ | 31.05+ | 31.05+ | 69.14+ | 69.14+ | 69.1%+ | 69.14#6. | 12.31+ | 12.31+ | 1231+ | 12.31+ | 382.23+ | 382.2+ | 382.23 | 382.23%

2.70° 270 | 2.70* | 270" | 6.16" 6.16° | 6.16 16 0.39% | 0.39 0.39° | 0.39° | 37.35° | 37.35% + 37.35*

a

"© Means within the same row having different letters are significant different (p< 0.05).
*¥ Means within the same column (Breed) having different letters are significant different (p< 0.05).

HB = Hubbard Broilers, MD= Muscovy Ducks, C= 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 (MD) 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 genesong significantly (P< 0.05) increase average
egg weight in Brown quail during the first 45 days (13.12 g) compared to
the MD DNAyug (11.90g) and control group (12.07g). HB genexng
significantly (P< 0.05) increase average egg weight of Golden quail during
the first 45 days (13.779) compared to HB genesong (12.21g) and HB
DNAuong (12.13 g). Considering the Brown quail, MD geneasong Significantly
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 (1and
2). Inoculated MD genesong significantly (P< 0.05) increase egg mass
during the first 45 days of Brown quail from (436.90g) compared to the HB
genesong (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 DNAyo,g significantly (P< 0.05) increase egg number in
Brown quail during the first 45 days from (40.95) compared to the HB
DNAzong (28.80); the corresponding value for egg production percentage
was (90.74%) and (63.56%), respectively. In Golden quail MD genesgng
significantly (P< 0.05) increase egg number during the same period from
(36.00) compared to the HB genesong (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 (5 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 levels.

Albumin weight percentage:

Non Significant variation (P<0.05) 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 significantly 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 significant 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 genesng (12.50%) as
compared to the aforementioned groups. Inoculated HB DNAusgng
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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 genesong significantly (P< 0.05)
improved egg shell weight percentage by 9.7 and 13.5% as compared to the
group treated by MD DNAxng and control group, respectively. In addition,
inoculated HB DNAuong increased egg shell weight percentage by 15.3 and
13.3% as compared to the transfused HB DNAong, 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 geneong Was significantly (P< 0.05) improved by 10.6, 11.7, 8.0 and 9.6
% as compared to the group treated by HB genesong, HB DNA at levels 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 geneyng significantly (P< 0.05)
increased egg shape index by 4.7% (Table 6). The other levels 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 (aloumen, 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 genesgng 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 Japanese
quail breed, nucleic acid source (Broiler vs. Duck), and type
(DNA vs. Gene) on egg traits during 2" generation.

Traits Egg Number hen/45 day Rate of laying /45 days Average egg weight (gram) Egg mass hen/45day (gram)
Source|

Breeds Type HB MD C HB MD C HB MD C HB MD C
34.65+ 4.05% | 40.95+ 4.50% | 34.65+ 4.05™ || 77.33+ 9.31%[90.74+ 10.43*| 77.07+ 8.50% || 12.00+ 0.59%] 12.14+ 0.84%| 13.08+ 1.12™| 415.80+59.85™ | 497.10+21.60% [53.22+553

DNA 5%
B 37.35% 2.70™ | 34.20+ 2.70%| 34.65+ 4.05||82.96+ 5.78™ | 75.86+ 6.02% | 77.07+ 8.50™ || 13.20+ 0.44™ | 13.16+ 0.52%| 13.08+1.12% || 493.02+39.60™ | 450.07+44.10% ©53.22+55.3

Gene gax
36.00+ 2.25% | 37.35% 2.25% | 34.65+ 4.05%80.15+ 2.20°[83.30+ 5.32%(77.07+ 8.50% | 12.60+ 0.35%| 12.65+ 0.44°| 13.08+1.12% 453.60+34.65° | 472.48+34.65* [453.22+55.3

Average 5%
39.60+ 1.80% | 41.85+0.45™ | 40.50+ 1.80%||87.96+ 4.44™| 92,96+ 0.98% | 90.37+ 3.85™ || 13.01+ 0.24%| 12.70+ 0.46™| 13.05+ 0.24%(| 515.20+27.90% | 531.50+24.75% [528.53+22.9

DNA 5%
30.15+ 4.05% | 36.00+2.70°™ |40.50+ 1.80°| 66.62+ 9.02% [79.68+ 5.95°%(90.37+ 3.85°| 13.20+ 1.23% 13.62+ 0.28™| 13.05+ 0.24%( 397.98+68.40% | 490.32+39.60% [528.53+22.9

G Gene gax
34.65+ 2.25% | 38.70+2.25% | 40.50% 1.80% | 77.29+ 5.23% [ 86.32+ 4.55%90.37+ 3.85%] 13.11+ 0.59%| 13.16+ 0.27%/| 13.05+ 0.24%| 454.26+37.35% | 509.29+22.95% 1528.53+28.3

V4

Average 5

#¢ Means within the same row having different letters are significant different (p< 0.05).
*Y Means within the same column (Breed) having different letters are significant different (p<

0.05).

“WMeans within the same column, between Average, having different letters are significant
different (p< 0.05).
HB = Hubbard Broilers, MD= Muscovy Ducks, C= control, B =Brown, and G= Golden.
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Table (4): 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 2" generation.

Traits Egg number hen/45day Rate of laying /45 days. H Average egg weight (gram) H Egg mass hen/45day (gram)
Type
Breeds DNA DNA Gene DNA Gene
Source
20 20 40 20 40 40 20 40 20 40
ng/pl ng/pl ng/pl ng/pl ng/pl w0 ng/pl 20 ng/pl ng/pl w0 ng/pl ng/pl ng/pl ng/pl ng/pl
HB 28.80+ 4.50 ¥ |40.95+ 4.95 *|34.20+ 3.15 *(40.50+4.50 *|| 63.56+ 9.92 ¥ |91.11+ 11.20 90.00+9.10 * [|12.81+ 0.64 ™ |11.19+ 0.90 ®|13.06+ 0.54 *| 13.34+ 0.10 *|B68.93+ 71.55 ™ 18.23+ 40.05 **{446.65+ 41.40 ™ 540.20+ 100.35>
B
MD 40.95+ 4.50 ™ - 34.20+2.70™ [190.74+ 10.43%" - 75.86+6.02% ||12.14+ 0.84 - 13.16+ 0.52 *[197.13+ 21.60 = - 450.07+ 44.10
C 34.65+ 4.05 " 34.65+ 4.05* | 34.65+4.05 * || 77.07+ 8.50"" | 77.07+ 8.50 * 77.07+8.50° || 13.08+1.12 % | 13.08+ 1.12*| 13.08+1.12* | 13.08+ 1.12 * [453.22+ 55.35* .22+ 55.357| 453.2+ 55.35* | 453.2+55.35*
HB 37.80+ 3.15% | 40.9+ 2.25 ™ |37.80+ 1.80 | 22.50+6.30% | 84.45+ 6.52* | 91.48+ 5.23% 49.63+ 14.42%[12.71+ 0.17 * |13.31+ 0.57 ®| 13.2120.70 * | 13.19+ 0.95 *[480.44+ 40.05 ™ 5.04+25.20 > | 499.3+ 29.25™ | 296.7+ 112.05>
G MD 41.85+ 04% - 36.00+2.70% || 92.96+ 0.98% - 79.68+ 5.95™ [12.70+ 0.46 ** - 13.62+ 0.28 ™|631.50+ 24.75 ¥ - 490.3+ 39.60
C 40.50+1.80 * 40.50+1.80 * | 40.50+1.80 *|| 90.37+3.85* | 90.37+3.85* 90.37+ 3.85 % || 13.05+ 0.24 * | 13.05+ 0.24 *| 13.05+ 0.24 * | 13.05+ 0.24 * [528.53+ 22.95* [B.53+22.95* | 528.5+ 22.95* | 528.5+ 22.95*

¢ Means within the same row having different letters are significant different (p< 0.05).
*¥ Means within the same column (Breed) having different letters are significant different (p< 0.05).
HB = Hubbard Broilers, MD= Muscovy Ducks, C= control, 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 (grm) Egg Shape index Shell thickness (mm) Shell weight (%)
Source
Breed HB MD @ HB MD C HB MD C HB MD C
Type
DNA 12.83 + 14.54 + 13.43 + 76.93 + 78.06 + 75.90 + 0.212 + 0.228 + 0.218 + 13.95 + 1532 + 15.12 +
0.20% 0.31% 0.40° 0.71> 177 1.81% 0.003> 0.004> 0.004> 0.35% 1.03% 0.35%
B Gene 14.85 + 14.90 + 13.43 + 78.34 + 77.95 + 78.90 + 0.215 + 0.218 + 0.218 + 13.82 + 14.48 + 15.12 +
0.34> 0.17* 0.40™ 0.61> 0.67> 1.81% 0.004> 0.003* 0.004> 0.55™ 0.32°% 0.35°
Average 13.84 + 14.72 + 13.43 + 77.63 + 78.01 + 75.90 + 0.214 + 0.223 + 0.218 + 13.88 + 14.90 + 1512 +
g 0.32°2 0.15% 0.40° 0.47% 0.62% 1.813W 0.003% 0.003* 0.004% 0.32°W 0.33% 0.35%
DNA 13.64 + 1353 + 13.35 + 79.75 + 78.05 + 79.43 + 0.208 + 0.218 + 0.209 + 14.87 + 1453 + 14.05 +
0.31% 0.46> 0.35% 0.81* 1.16™ 1.67 0.005> 0.008> 0.003* 0.44> 0.36™ 0.33%
G Gene 14.67 + 1393 + 1335+ 78.87 + 78.42 + 79.43 + 0.218 + 0.215 + 0.209 + 14.97 + 15.94 + 14.05 +
0.22> 0.39™ 0.35™ 0.59% 0.46™ 1.67% 0.00™ 0.004> 0.003* 0.33> 0.50%* 0.33%
Average 14.16 + 13.73 + 1335+ 7931+ 78.23 + 79.43 + 0.213 + 0.216 + 0.209 + 14.92 + 15.23 + 14.05 +
g 0.19% 0.30%" 0.35% 0.48% 0.47% 1.67% 0.003% 0.004% 0.004% 0.26% 0.38%2 0.33°

#¢ Means within the same row having different letters are significant different (p< 0.05).
*Y Means within the same column (Breed) having different letters are significant different

(p< 0.05).

“WMeans within the same column, between Average, having different letters are significant

different (p< 0.05).

HB = Hubbard Broilers, MD= Muscovy Ducks, C= control, B =Brown, and G=

Golden.
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Table (5): Continued

Traits Yolk weight (%) Yolk index Albumen weight (%)
Source
Breeds | Typ HB MD C HB MD C HB MD C

DNA 33.04+ | 32.87+ | 3116+ 0.487+ 0.487+ 0.498+ 53.00+ 51.81+ 53.72+

0.83% 0.08> 1.05% 0.007* 0.008* 0.012% 0.97% 0.98% 1.01

B Gene 33.30+ 3241+ | 31.16 + 0.473+ 0.478+ 0.498+ 52.88+ 53.11+ 53.72+

0.87% 053> | 1.05% 0.008* 0.010* 0.012% 1.15% 0.56™ 1.01%

Average 33.17+ 32.64+ | 31.16 + 0.480+ 0.483+ 0.498+ 52.94+ 52.46+ 53,72+

0.60% 0.43% 1.05% 0.005% 0.008% 0.012% 0.74% 0.49% 1.01%#

33.07+ 31.73+ | 31.96+ 0.482+ 0.468+ - 52.16+ 53.74+ 54.00+

DNA 0.59 1.03* | 133> | 0.012* o012 | 0479009 0.7 1.4 1.51%

33.54+ 32.82+ | 31.96 + 0.479+ 0.478+ - 51.49+ 51.24+ 54.00+

G Gene 0.61% 073> | 133 | 0.013* o010 | 0479009 0.66> 1,017 1,517

Average | 3331% 32.27+ | 31.96 + 0.481+ 0.473+ 0.479+ 51.77+ 52.49+ 54.00+

g 0.44 0.60% | 1.33% 0.009% 0.007% 0.009% 0.51% 0.81% 1.51%

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

*Y Means within the same column (Breed) having different letters are significant

different (p< 0.05).

“WMeans within the same column, between Average, having different letters are

significant different (p< 0.05).

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 1% generation.

Egg weight (grm) Egg shape index Shell thickness (mm) Shell weight (%)
DG DNA Gene DNA Gene DNA Gene DNA Gene
Breeds 20 40 ng/pl 20 40 20 40 20 40 20 40 20 40 20 40 20 40

Type ng/pl r ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl
HB 13.62+ 12.03+ | 14.71+ | 14,99+ | 78.43% | 75.44+ | 79.46% | 77.21% | 0.214+ | 0.210+ | 0.222+ | 0.208+ | 14.87+ | 13.04+ | 15.12+ | 12.51+
0.18™ 0.15% 0.20* | 0.07* | 0.76© 1.45% | 0.67* | 0.91%* | 0.003* | 0.015™ | 0.005™ | 0.007%* | 0.35% | 0.89°¥ | 0.78% | 0.50°%
B MD 14.54+ ) ) 1491+ | 78.06% ) ) 77.95+ | 0.228+ ) ) 0.216+ | 15.32+ ) ) 14.48+
0.31* 0.17* 1.77¢ 0.67* | 0.004* 0.003* | 1.03* 0.33*
c 13.43+ 13.43+ | 13.43+ | 13.43+ | 7590+ | 75.90+ | 75.90+ | 75.90+ | 0.218+ | 0.218+ | 0.218+ | 0.218+ | 15.12+ | 15.12+ | 15.12+ | 15.12+

0.40% 0.40* 0.40” 0.40” 1.81% 1.81% 1.81 1.81% 0.004* | 0.004* | 0.004* | 0.004* 0.35% 0.35% 0.35% 0.35%
HB 14.60+ 12.68+ | 15.34+ | 14.00+ | 80.12+ | 79.37+ | 77.70+ | 80.05+ %%%55% %%]i%f 0.229+ %%%Zf 13.82+ | 15.93+ | 14.98+ | 14.96+
0.24™ | 0.18™ | 0.22°* | 0.28°™ | 0.86™ | 1.73% | 0.67™ | 0.98™ | ~, e 0.005% | =% 0.48™ | 0.46°* | 0.49"* | 0.36"
G MD 13.53+ ) ) 13.93+ | 78.05% ) ) 78.42+ | 0.218+ ) ) 0.215+ | 14.53+ ) ) 15.94+
0.46™ 0.39% 1.16% 0.46™ | 0.008% 0.004* | 0.36™ 0.50*"
c 13.35+ 13.35+ | 13.35+ | 13.35% | 79.43% | 79.43% | 79.43%+ | 79.43% | 0.209+ | 0.209+ | 0.209+ | 0.209+ | 14.05+ | 14.05+ | 14.05+ | 14.05+

0.35 0.35* 0.35” 0.35% 1.67" 1.67" 1.67" 1.67" 0.004* | 0.004* | 0.004 | 0.004* 0.33* 0.33¥ 0.33* 0.33°

¢ Means within the same row having different letters are significant different (p< 0.05).
*¥ Means within the same column (Breed) having different letters are significant different (p< 0.05).
HB = Hubbard Broilers, MD= Muscovy Ducks, C= control, B =Brown, and G= Golden.
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Table (6): Continued.

Traits Yolk weight (%) Yolk index Albumen weight (%)
Type DNA Gene DNA Gene DNA Gene
Breeds 20 40 20 40 20 40 20 40
Source ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl 20 ng/ul | 40 ng/ul | 20 ng/pl | 40 ng/ul
HB 3201+ | 3408+ 3357+ | 33.03+ | 0467+ | 0507+ | 0485+ | 0460+ 5312+ | 5288+ | 5131+ | 5445+
0.96 0.49 1.42% 1.10 % 0.007%¥ | 0.018* | 0.010® | 0.012¥ 1.15% 1.20 1.91 % 1.18
B MD 3287+ ) ) 3241+ | 0487+ ) ) 0.478 + 51.81 + ) ) 53.11+
0.08 0.53* | 0.008 ™" 0.010™ | 0.98% 0.56
c 3116+ | 3116+ 3116+ | 3116+ | 0498+ | 0498+ | 0498+ | 0.498+ 53.72+ | 5372+ | 53.72+ | 53.72+
1.05% 1.05% 1.05% 1.05% 0.012™ | 0.012x | 0.012* | 0.012 1.01% 1.01% 1.01% 1.01%
HB 3241+ | 3374+ 3298+ | 3411+ | 0462+ | 0501+ | 0491+ | 0468+ 53.78+ | 50.34+ | 5204+ | 50.93+
0.83 % 0.72% 067 | 1.19% 0.008 % | 0.026* | 0.021* | 0.007 * 0.77 1.07 0.70 1.37%
G MD 3173+ ) ) 3282+ | 0.468+ ) ) 0.478 + 53.74 + ) ) 51.24 +
1.03 ¥ 0.73 0.012 * 0.010 1.24 1.01 %
c 3196+ | 31.96+ 3196+ | 3196+ | 0479+ | 0479+ | 0479+ | 0479+ 54.00+ | 54.00+ | 54.00+ | 54.00 £
1.33*% 1.33% 1.33% 1.33% 0.009 * 0.009* | 0.009* 0.009 * 1.51% 151% 151% 1.51*%

¢ Means within the same row having different letters are significant different (p< 0.05).
*¥ Means within the same column (Breed) having different letters are significant different (p< 0.05).
HB = Hubbard Broilers, MD= Muscovy Ducks, C= control, B =Brown, and G= Golden.
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The inoculation MD DNAg,g significantly (P< 0.05) improved albumen
weight % of Golden quail from (54.97%) compared to MD genesong (52.96%); HB
DNAsong and HB genexng significantly (P< 0.05) difference (55.01 &54.96%)
compared to HB DNAng (52.81%), respectively (Table 8).

Egg yolk weight percentage and yolk index:

Wide range of egg yolk 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 quails (31.47%) super passed Brown ones
(30.15%). Moreover, MD geneasong significantly (P< 0.05) difference egg yolk weight
% of Golden quails from (32.64%) compared to the MD DNAog and control group
(30.29%) and (30.73%), respectively. HB genesong Significantly (P< 0.05) difference
egg yolk weight % of Golden quails (32.03%) compared to the control (30.73%),
respectively. In Golden quail, MD4gng gene has increased the egg yolk index compared
to the control group (0.516 & 0.508), respectively.

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 are shown in Tables (7 and 8).
Inoculated HB gene at levels (40 or 20ng), MD genesong or HB DNAg,g 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 DNA4gng (70.78), respectively. In addition, in
Golden quail, inoculated HB DNAyong significantly increased egg shell weight
percentage compared to HB DNA4gng 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
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Table (7): 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 during 2" generation.

Traits Egg weight (grm) Egg shape index Shell thickness (mm) Shell weight (%0)
Breeds | Soukce HB MD C HB MD C HB MD o} HB MD C
DNA 12.75+ | 1325+ | 13.87+ | 73.80+ | 7869+ | 7821+ | 0.189+ 0.201 + 0.195+ | 1447+ | 1483+ | 1435+
0.24™ | 021" | 0.20% | 086" | 097 | 0.70™ | 0.004* 0.003 & 0.002% | 045* | 036%™ | 0.25%
B Gene 13.62+ | 13.96+ | 1387+ | 7850+ | 7863+ | 7821+ | 0.193+ 0.200 + 0.195+ | 1458+ | 1505+ | 14.35+
026 | 024 | 020 | 0.84® | 050 | 0.70™ | 0.003* 0.002 & 0.002% | 048% | 032% | 0.25%
Average | 1318+ | 1360+ | 1387+ | 76.15% | 78.66+ | 7821+ | 0.191+ 0.201 + 0.195+ | 1453+ | 1494+ | 14.36+
0.18°% | 0.19%2 | 0.11° | 062" | 0.44% | 070 | 0.003°2 | 0.002%% | 0.002°% | 0.33% | 0.25% | 0.25%
DNA 1364+ | 1373+ | 13.76+ | 78.90+ | 78.13+ | 80.30+ | 0.195+ 0.199 + 0194+ | 1444+ | 1474+ | 1497+
018 | 024® | 020™ | 048%™ | 0.62* | 097 | 0.003* 0.003 0.003% | 041% | 039% | 0.31%
G Gene 1389+ | 1416+ | 13.76+ | 79.06 + | 78.78+ | 80.30+ | 0.193+ 0.192 + 0194+ | 1419+ | 1440+ | 1497+
026 | 017 | 020™ | 0.72® | 0.64™ | 097 | 0.003* 0.002 0.003* | 0.21® | 030 | 0.31%
Average | 1376+ | 1394+ | 1376+ | 78.80+ | 7846+ | 80.31+ | 0.194+ 0.195 + 0194+ | 1431+ | 1457+ | 1497+
015 | 0.14% | 011% | 0.41°W | 0.47°% | 097 0.002 # 0.002 # 0.003% | 0.25% | 0.24% | 031%

#¢ Means within the same row having different letters are significant different (p< 0.05).
*Y Means within the same column (Breed) having different letters are significant different (p<

0.05).
“WMeans within the same column, between Average, having different letters are significant

different (p< 0.05).

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 (%)
Source
Breeds | Typ HB MD C HB MD C HB MD C

BNA 3154+ | 3080+ | 31.74+ | 0517+ | 0503+ | 0495+ | 54.00+ | 5437+ | 5391+

055 | 0.70% | 0.42* | 0.011® | 0.08%* | 0.005* | 0.67% | 0.63% 0.43

B Gene 3115+ | 2949+ | 31.74+ | 0507+ | 0511+ | 0495+ | 5427+ | 5545+ | 5391+

050 | 043™ | 042% | 0.008% | 0.006* | 0.005% | 0.48% | 0.58% | 0.43%

Average | 3135+ | 3015+ | 3174+ | 0512+ | 0507+ | 0495+ | 54.13% | 5491+ | 5391+

g 036% | 037 | 0.42% | 0.007% | 0.005% | 0.005% | 0.40% | 045% | 043%

DNA 3165+ | 3029+ | 30.73+ | 0504+ | 0500+ | 0508+ | 5391+ | 54.97+ | 54.29+

046 | 039% | 0.48* | 0.005% | 0.007* | 0.007% | 0.62% | 0.63% 0.48

G Gene 3141+ | 3264+ | 3073+ | 0517+ | 0516+ | 0508+ | 5441+ | 5296+ | 54.29+

0.52 | 0.49 ¥ 0.48 0.011® | 0.007 °* | 0.007 ** | 0.51% 059% | 048

Average | 3153+ | 3147+ | 3073+ | 0501+ | 0508+ | 0508+ | 54.91% | 5396+ | 54.29

g 0.34% | 039% | 0.48% | 0.004% | 0.005% | 0.007% | 0.42% | 047% | 048%

#¢ Means within the same row having different letters are significant different (p< 0.05).
*Y Means within the same column (Breed) having different letters are significant different (p< 0.05).

“WMeans within the same column, between Average, having different letters 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 (%)
Type DNA Gene DNA Gene DNA Gene
Breeds 20 40 20 40 20 40 20 40 20 40 20 40
Source ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl ng/pl
13.74+ | 11.75+ | 1352+ | 13.72+ | 76.81+ | 70.78+ | 77.52+ | 79.47+ | 53.95+ | 54.04+ | 53.56+ | 54.98 +
HB
0.21% 0.05% 0.41% 0.31% 0.76 & 2.75% 0.94 1.45% 0.75* 1.05* 0.46 = 0.86 >
B 13.25+ 1396+ || 78.69 = 78.63+ || 54.37 55.45 +
MD - - - - - -
0.20 ™ 0.24 * 0.97 0.50 & 0.63 0.58 &
1387+ | 1387+ | 1387+ | 1387+ | 7821+ | 7821+ | 7821+ | 7821+ | 5391+ | 5391+ | 5391+ | 5391+
C
0.20% 0.20* 0.20* 0.20* 0.70* 0.70* 0.70* 0.70* 0.43% 0.43* 0.43% 0.43
1337+ | 1391+ | 1395+ | 1382+ | 79.44 + 78.36 7897+ | 79.15+ | 5281+ | 55.01+ | 5496+ | 53.85+
HB
020 | 038> | 047 | 020™ | 053> | *100 | j012 | 108> | 082™ | 0.69° | 0.72%* | 0.7
G 13.73+ 1416+ | 78.14 £ 78.78 £ | 54.97 + 52.96 +
MD - - - - - -
0.24 * 017 ¥ 0.62 0.64 0.63 0.59 ™
13.76+ | 13.76 + | 13.76+ | 13.76 = | 80.31+ | 80.31+ | 80.31+ | 80.31+ || 54.29+ | 5429+ | 5429+ | 5429+
C
0.20% 0.20* 0.20* 0.20* 0.97* 0.97* 0.97* 0.97* 0.48* 0.48* 0.48* 0.48*

#¢ Means within the same row having different letters are significant different (p< 0.05).
*¥ Means within the same column (Breed) having different letters 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): Continued.

Traits Shell thickness (mm) Shell weight (%) Yolk weight (%) Yolk index
Type DNA Gene DNA Gene DNA Gene DNA Gene
reeds 40

Source 20 ng/pl 40 ng/pl 20 ng/pl ng/pl 20 ng/pl 40 ng/pl 20 ng/pl 40 ng/pl 20 ng/pl 40 ng/pl 20 ng/pl 40 ng/pl 20 ng/pl 40 ng/pl 20 ng/pl 40 ng/pl

0.197+ 0.180+ 0.196+ 0.191+ 14.89+ 14.05+ 14.87+ 14.29+ 31.16+ 31.92+ 31.57+ 30.72+ 0.506+ 0.529+ 0.516+ 0.497+

HB 0.005* 0.001* 0.005* 0.003* 0.50™ 0.36™ 0.73%* 0.61%* 0.61* 0.41* 0.68™ 0.74% 0.012%* 0.7% 0.012%* 0.010*

B 0.201+ ) ) 0.200+ 14.83+ ) ) 15.06+ 30.80+ i ) 29.49+ 0.503+ ) ) 0.511+
MD 0.003* 0.002% 0.36> 0.32% 0.70® 0.43% 0.008% 0.006™

0.195+ 0.195+ 0.195+ 0.195+ 14.35+ 14.35+ 14.35+ 14.35+ 31.74+ 31.74+ 31.74+ 31.74+ 0.495+ 0.495+ 0.495+ 0.495+

c 0.002* 0.002* 0.002* 0.002* 0.25* 0.25% 0.25% 0.25% 0.42* 0.42* 0.42* 0.42* 0.005* 0.005* 0.005* 0.005*

0.192+ 0.197+ 0.188+ 0.197+ 15.65+ 13.24+ 14.25+ 14.12+ 31.55+ 31.76% 30.78+ 32.03+ 0.507+ 0.501+ 0.500+ 0.496+

HB 0.003* 0.003% 0.004™ 0.003* 0.49% 0.36% 0.37™ 0.20™ 0.58% 0.80~ 0.69% 0.78% 0.006™ 0.009% 0.008% 0.008%

G 0.198+ ) ) 0.192+ 14.74+ ) ) 14.40+ 30.29+ i ) 32.64+ 0.500+ ) ) 0.516+
MD 0.003* 0.002* 0.39* 0.30% 0.38™ 0.49% 0.007* 0.007%

0.194+ 0.194+ 0.194+ 0.194+ 14.97+ 14.97+ 14.97+ 14.97+ 30.73+ 30.73+ 30.73+ 30.73+ 0.508+ 0.508+ 0.508+ 0.508+

C 0.003* 0.003* 0.003* 0.003* 0.31* 0.31% 0.31% 0.31% 0.48" 0.48" 0.48* 0.48” 0.007* 0.007* 0.007* 0.007*

&€ Means within the same row having different letters are significant different (p< 0.05).
*Y Means within the same column (Breed) having different letters are significant different (p< 0.05).
HB = Hubbard Broilers, MD= Muscovy Ducks, 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.

. Egg trait
Traits
Egg number Rate of laying /45 days | Average weight Egg mass(gram)
source

Breed | Type HB MD HB MD HB MD HB MD
DNA -6.75 +6.30 -14.55 +13.57 -1.40 -0.78 -129.69 +48.23
B GENE +2.25 -6.75 +4.61 -15.88 -0.45 -0.97 +18.72 -114.16
Average -2.25 -0.45 -4.96 -1.16 -0.92 -0.88 -56.54 -32.33
DNA -4.50 +4.05 -10.47 +8.56 -0.22 -0.49 -63.88 +32.24
G GENE -11.70 +4.95 -26.20 +10.65 -0.53 +0.77 -187.20 | +28.44
Average -8.10 +4.50 -18.33 +9.60 -0.37 +0.14 -116.28 | +59.06

HB = Hubbard Broilers, MD= Muscovy Ducks, C= control, B =Brown, and G= Golden.
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detected in egg number, egg laying rate, egg mass and average egg weight for
all Brown and Golden treated quails (Table 9).

DISCUSSION

Although Salter et 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 et al., 1993; Sang et al., 1993), perhaps using Japanese quail as a model
system, confirmed by Rabie et al. (2009). In this study, the transgenic quail
population constructed by Rabie et al. (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 DNAzong (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
paralleled 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 genesong. In addition,
Minvielle et al., (2000) also reported egg weight after 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 et al., (1961) (9.81g); Mohanty et al., (1987) (6.4g at 15 months of age;
Sachdev et 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 to 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 egg
weight average (72+8g) (Banga-Mboko et 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 et 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 G, brown quail treated by Md genesong Which improved the albumen weight
percentage (55.45%), and the same effect on golden quail on yolk weight percentage,
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egg yolk index. These results in contrast with Kul and Seker, (2004) who found that
almost all internal quality traits of the egg were changed at the significant levels
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 genexong. 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 genesong by 13.5%
compared to control group. In contrast, at the G, HB DNAo,q increased shell weight
percentage (15.65). these results draw a distinction with Gonzélez (1995) who found
that egg weight, egg length, youlk height and youlk index increased as quail aged
while the egg shape index, and albumen 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 genezong. This results
were superpassed the results obtained by Gonzéalez (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. Nazligul 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
(2008) 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 allow them to 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 et 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 traits and exploiting the potential for production of pharmaceutical
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proteins in eggs. It is also possible that this method may be successfully combined or
that a fresh approach may be taken to develop a technically feasible and efficient
method for transgenesis in the chick.
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