Study the effecting of Deoxyribonucleic acid transfer using sperm-mediated gene technique on reproductive traits in Mamourah chicken
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ABSRACT: 

This study aimed to either examine the stability of transferred foreign Deoxyribonucleic acid (DNA) in chicken seminal plasma or to investigate the effect of introducing broiler hybrid chicken-DNA into embryonic cells of Mamourah chicken using spermatozoa as a vectors which known as sperm-mediated gene transfer technique on fertility and hatchability percentages as well as embryonic mortality of Mamourah incubated egg.

Trial I: A band of 709-pb extracted from pEGFP-C1 plasmid DNA after cutting by BsrGI and AgeI restriction enzymes used as DNA substrate to evaluate the DNAse activity in chicken plasma semen of Mamourah chicken. Volume of 10µl fragment-DNA substrate was incubated at 40(C for 40 min within four different tube contain distilled water, distilled water+ chicken seminal plasma, distilled water+ chicken seminal plasma+ EDTA and distilled water+ chicken seminal plasma+ Lipofectin reagent. Then, DNA substrate was detected by electrophoresis on 1% agarose gel containing ethidium bromide and the DNA stability was detected under UV light. Obtained results concluded that the DNA substrate was completely diminished after incubation with seminal plasma diluted in distilled water. However, the DNA substrate was stabilized after incubation with chicken seminal plasma in the presence of either EDTA or lipofectin reagent.      

Trail II: A total number of 150 matured Mamourah pullets aged 8 months were randomly grouped into six groups (25 pullets per each group). Pullets of the first three groups were artificially inseminated with semen of the same strain containing spermatozoa used as vectors for transferring level 20, 25 and 30µg of broiler hybrid-DNA (male) diluted with skim milk media in the presence of lipofectin reagent and considered as treated groups. Pullets of the other three groups were artificially inseminated with semen diluted with either media in the presence of Lipofectin reagent, semen diluted with only media or untreated semen and considered as control groups. It was clearly found that applying foreign DNA level significantly decreased the fertility percentage of eggs collected from treated pullets. The rate of decrement increased as the level of foreign DNA applied increased. The lowest average of fertility percentage was detected in pullets of the first generation mounted 71.85%. However, it increased in birds of the second generation to reach an average mounted 90.37%. On the other hand, no significant variation in the average of hatchability percentage due to treatments applied. Moreover, hatchability percentage did not show any significant variation due to pullet's generation. However, hatchability percent was slightly higher (88.93%) in pullets of the first generation when compared to those of pullets of the second generation (86.85%).

INTRODUCTION
In the last twenty years the foreign DNA transfer technology has been available to apply in poultry. This is technology offers potential benefits, such as providing a means to increase genetic variation, and producing genetic change more rapidly in poultry populations. The most common used for DNA transfer in animal was the direct micro-injection of DNA solutions into the pronuclear of zygotes and embryos Sang and Perry (1989), Perry et al. (1991) and Naito et al. (1992). Although, the micro-injection technique results in high success rate in mice, but it is not an efficient method when applied to livestock (Lavitrano et al., 2003). Thus, a logical alternative strategy to generate transgenic animals theoretically consists of the introduction of foreign DNA into male gametes before the fertilization process (Spadafora, 2002).

Lavitrano et al., (1989) demonstrated for the first time that (a) the epididymal sperm of the mouse can spontaneously incorporate plasmid DNA molecules; (b) genetically modified offspring can be generated by in vitro fertilization procedures; (c) exogenous DNA sequences are expressed in the progenitors, and (d) that the sperm-carried exogenous DNA incorporated in the fertilized ovum, is transmitted from the parents to F1 progeny.              

The role of the spermatozoa during fertilization includes the transfer of a haploid genome to the resultant zygote. This capacity has been exploited as an innovative strategy for the delivery of exogenous DNA for the production of transgenic animals (Lauria et al., 1993; Kim et al., 1997; Perry et al., 1999).   

The sperm-mediated gene transfer (SMGT) technique in vertebrates has gone through many adaptations in the last 10 years, in different laboratories (Gandolfi, 2000).The definition and the establishment of work protocols for SMGT technique could be effectively applied to different animal species would be of high value in biotechnology (Celebi et al., 2002).

Lavitrano et al. (2003) sperm-mediated gene transfer (SMGT) is highly efficient and relatively cheap, and can be used in species refractory to microinjection. The use of spermatozoa as noninvasive delivery vehicles to transfer foreign DNA into oocytes during in vitro fertilization has provided a new alternative to the approach in generation of transgenic animals (Lazzereschi et al., 2000; Spadafora, 2002).

Cationic detergents have been used with the intent of promoting sperm membrane solubility, thus allowing the entry of marked foreign DNA. Lipofectin stabilizes exogenous DNA and keeps it intact, confirming the DNA stability in the liposomal DNA complex (Fellgner et al., 1987 and Satro et al., 2003)


Nakanishi and Iritani (1993) found by using the fluorescence in situ hybridization that 51.6% of the exogenous DNA-lipofectin-treated sperm retained the exogenous DNA. The fertility percentages of eggs were 47, 23 and 67% for the DNA incubated with sperm, electroporated sperm and the lipofectin-treated sperm, respectively.


Trefil et al., (1996) observed continuous egg fertility for three weeks of hens inseminated with lipofectin-treated spermatozoa and the fertility percent reached to 52.3% during the third week.


El-Gendy et al. (2007) reported that the reduction in fertility of cock spermatozoa attributed to the depression in sperm viability due to the introduction of foreign DNA that was much more pronounced with the addition of lipofectin further to the relative damage in the sperm due to the incorporation with exogenous substrates (DNA and lipofectin). 

The aimed of this study are to examine the stability of the foreign-DNA substrate in chicken seminal plasma and to investigate the effects of introducing broiler hybrid chicken DNA into embryonic cells of Mamourah chicken used spermatozoa as a vectors known as sperm-mediated gene transfer technique on Fertility and hatchability percentages of Mamourah chicken eggs which evaluated over two generations.

MATERIAL AND METHODS

The present study was carried out at the Poultry Research Farm, Department of Animal Production, Faculty of Agriculture, Benha University. Genomic DNA isolation and purification was fulfilled at laboratories belonging to the Department of Genetic of the same Faculty. The examination of DNA stability in chicken seminal plasma was carried out at Molecular Biology group, Fritz-Lipmann-Institute (FLI), Germany.

Two trails were carried out to achieve the aims of this study.Trail I, was proposed to evaluate of the DNA stability in chicken seminal plasma in the presence of lipofectin reagent or/and EDITA. Trail II, was proposed to investigate the impact of introducing broiler hybrid chicken-DNA into embryonic cells of Mamourah chicken using spermatozoa as    a vectors which known as sperm-mediated gene transfer technique on fertility and hatchability percentages as well as embryonic mortality of Mamourah incubated egg.

Trail I:

    1. Semen collection of chicken:

The semen samples were collected from a number of 12 adult males of Mamourah chicken individually, following the dorsal-abdominal massage method according to Lake (1957).

  2. Extraction of chicken seminal plasma: 

 
Three samples of chicken semen were immediately centrifuged after collection at 13000 rpm for 5 min and then the supernatant was used as the seminal plasma source to evaluate of DNase activity in chicken seminal plasma.

3. Preparation of DNA substrate:

The plasmid DNA of pEGFP-C1 cloned vector (GeneBank Accession #: U55763) amplified in suitable host bacterial cells E coli (DH5α) grown on suitable lab media at 37(C overnight in the presence of antibiotic selectable marker (Kanamycin 30µg/ml). Plasmid DNA was then purified used plasmid DNA purification kit (NucleoBond® PC 20, Germany). The plasmid DNA concentration measured used Nano-drop. Twenty micrograms plasmid DNA of pEGFP-C1 was digested with BsrGI and AgeI restriction enzymes at 37(C for 3 hours. 1% agarose gel in 1X Tris acetic buffer (40mM Tris, 20mM Na acetate, and 1mM EDTA, pH 7.2) was used to separate plasmid DNA fragments by using electrophoresis technique. A band of 709-pb of plasmid DNA was extracted from the agarose gel used using plasmid purification kit (NucleoSpin®Extract II, Germany) then it was used as a specific DNA substrate to evaluate the DNase activity in seminal plasma. 

  4. Experimental groups:
Volume of 10µl fragment-DNA substrate (about 250 ng) was incubated at 40(C for 40min according to Sato et at, (2003) within different treatments as the following;  
     1. 10µl DNA-substance + 20µl autoclaved distilled water

     2. 10µl DNA-substance+ 5µl chicken seminal plasma+ 5µl EDTA+ 10µl    autoclaved distilled water

     3. 10µl DNA-substance+ 5µl chicken seminal plasma+ 5µl lipofectin+ 10µl autoclaved distilled water

      4. 10µl DNA-substance+ 5µl chicken seminal plasma+ 15µl autoclaved distilled water

The DNA substrate was then detected by electrophoresis on 1% agarose gel containing ethidium bromide and the DNA stability was detected under UV light.

Trail II

1. The DNA extraction, purification and concentration:

The DNA was extracted according to the method of Sambrook et al. (1989) from hepatic tissue samples of broiler hybrid chicken (Hubbard Isa-30) males (genomic donor). It was taken as foreign-DNA source because of high meat producer evaluated under Egyptian conditions. Hubbard genome was transformed to Mamourah strain (Genomic recipient) being resistance to diseases and of good livability under different environmental condition in Egypt (Abd-El-Gawad et al., 1979). The DNA concentration was estimated according to (Charles, 1970) using the optical density (O.D.) readings of Spectrophotometer at wavelength of 260 nm. 

2. Experimental groups:

Semen was collected individually from a number of 12 adult Mamourah chicken males aged 9 months using dorsal-abdominal massage method according to Lake (1957). The pooled semen was equally divided into three parts and diluted with skim-milk media then incubated with three levels of broiler hybrid-DNA (20, 25 and 30 µg) at 37(C for 2hrs in water bath in the presence of Lipofectin reagent (purchased from Invitrogen® company, Germany) which is considered to be suitable for transfection processing of the foreign-DNA into spermatozoa according to Fellegner et al. (1987) and Sato et al. (2003), considering to manufacturer’s manual processing guide.

After incubation, each sample of genetic modified semen (DNA-Lipofectin-treated semen) was used for artificial insemination of 25 Mamourah pullets which is considered as treated groups (groups 1, 2, and 3). While other three groups in the same number artificially inseminated with semen diluted with media in the presence of liopfectin reagent, semen diluted with media and untreated semen which are considered as control groups (groups 4, 5 and 6). The treatments applied are listed in the following Table (1):    


Table (1): Treatments applied with different level of DNA

	Group
	Treatment

	
	Semen
	Media
	Lipofectin
	20µg
	25µg
	30µg

	1
	√
	√
	√
	√
	
	

	2
	√
	√
	√
	
	√
	

	3
	√
	√
	√
	
	
	√

	4
	√
	
	√
	
	
	

	5
	√
	√
	
	
	
	

	6
	√
	
	
	
	
	



(√) means that this item was applied
Eggs laid by treated pullets of all experimental groups were collected for 10 days after artificial insemination. A number of 90 eggs were collected from each experimental group with total number of 540 were incubated in forced draft incubator at optimum incubation conditions of heating temperature, humidity, turning and ventilation during all over the incubation period.

3. Parameters Estimated and Data Collection:

The performance of hatched chicks resulted from the previous experimental groups were evaluated by estimating the following parameters over two generations of transgenesis. 

4. Fertility:
       Fertility was calculated as a percent of fertile eggs to a total of incubated eggs according to the following equation:

Fertility (%) = 
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 x 

eggs

 

incubated

 

Total

eggs

 

Fertile


5. Hatchability and embryonic mortality:

        Hatchability was calculated as a percent of hatched eggs to total fertile eggs according to the following equation:

    Hatchability (%) = 
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Embryonic mortality was estimated during three periods during the process incubation to find out the early, mid and late mortality as shown in the following Table (2).

	Mortality
	Embryonic mortality estimated during

incubation period (days)

	Early
	1-7

	Mid
	8-18

	Late
	19-21


6. Statistical analysis:


 Analysis of variance was carried out using SAS procedure guide (SAS, 2004) for traits of fertility, hatchability, embryonic mortality according to the following linear model:

Xijk = µ +Gi +Tj +GTij+ eijk 

Xijk = the kth observation.

       µ = overall mean

      Gi= effect of the ith generation

      Tj = effect of the jth treatment

      GTij = the interaction between ith generation and jth treatment

      eijk = the experimental error.    

RESULTS AND DISCUSSION
Trail I :

Obtained results showed that the DNA substrate (A band of 709-pb of plasmid DNA) incubated with chicken seminal plasma at 40(C for 40 min was completely diminished, this attributed to the DNase activity in the ejaculated chicken seminal plasma of Mamourah chicken (Figure 1, lane T4). However, The DNA substrate remained intact after incubation with seminal plasma of Mamourah chicken in the presence of either EDTA (0.25 mmol/L) or lipofectin reagent, indicating that the DNA substrate was stabilized in the presence of both EDTA and lipofectin reagent which inhibit the DNase activity in chicken seminal plasma (Figure 1, Lane T2 &Lane T3).

It could be concluded that the DNase activity was found in the chicken seminal plasma of ejaculated Mamourah chicken semen. However, the DNA was stabilized the presence of either EDTA or lipofectin reagent. These results agree with those of Sato et al, (2003) who reported that the DNase activity is present in the seminal plasma of ejaculated chicken semen. However, DNA is stable in the liposomal-DNA complex.              


[image: image3]
Fig. (1) Profile of get electrophoresis of DNA substrate (a band 709bp) incubated within different solution. Lane T1:10µl DNA-substance + 20µl autoclaved distilled water. Lane T2: 10µl DNA-substance+ 5µl chicken seminal plasma+ 5µl EDTA+ 10µl    autoclaved distilled water. Lane T3: 10µl DNA-substance+ 5µl chicken seminal plasma+ 5µl lipofectin+ 10µl autoclaved distilled water. Lane T4: 10µl DNA-substance+ 5µl chicken seminal plasma+ 15µl autoclaved distilled water.

Trail II:

1. Fertility percent:


It was clearly evident that treatments applied had highly significant effect (P<0.001) on the percentage of fertility (ANOVA table, 3). Inseminating birds with natural semen alone or with natural semen + media applied resulted in relatively higher fertility percent which mounted a value of 92.22 and 92.78%, respectively without any significant difference between them (table, 2). However, adding lipofectin to semen + media lowered the fertility percent to reach an average of 84.44%. This indicates that adding media to semen slightly improved fertility percent while adding lipofectin to semen + media had relatively bad effect. On the other hand, inserting foreign DNA to semen + media + lipofectin decreased the fertility percent of eggs collected from treated pullets. The rate of decrement increased as the level of foreign DNA applied increased to reach its lowest level when applying foreign DNA at a level of 30μg (67.78%). The lowest level of decrease in fertility was observed when foreign DNA reached 25μg (78.34%) when compared to pullets treated with foreign DNA at a level of 20μg (71.11%) (table, 2). These results may lead to conclude that insertion of foreign DNA to semen inseminated may modify the genome of the resulted zygote which result in a degree of genetic performance that affect the biological activity which is reflected as a decrease in fertility percent which depends on a series of biological reactions during the process of fertilization. These may include the biological effects on the gamones (either on androgamones or gynogamones) that have a pronouncing effect on the success of fertilization.


The obtained results go in agreement with those obtained by El-Gendy et al. (2007) who reported that the reduction in fertility of cock spermatozoa which used as a vector to transfer the foreign DNA in the present of lipofectin reagent was attributed to the depression in sperm viability due to the introduction of foreign DNA that was much more pronounced when lipofectin was added. They disagree with the findings of Nakanishi and Iritani (1993) who stated that lipofectin added to chicken sperm did not affect fertility, although it slightly reduced mortality.


Concerning to the effect of bird's generation, the lowest fertility percent average was detected in pullets of the first generation (71.85%) (table, 2). However, it increased in birds of the second generation to reach an average mounted 90.37%. This may indicate an occurrence of rearrangement of the genetic constitution in favor of coordination between the biological ''reactions related to fertility'' of the genome of the second generation birds. This coordination is reflected as relatively better enzymatic performance related to gametic formation and efficiency in fertilization process.

The interaction effect between treatment applied and pullet's generation was found to be of highly significant (P<0.001) value (ANOVA table, 3). 
2. Hatchability percent:

Inspecting the obtained data revealed no significant variation in the average of hatchability percent due to either treatments applied or bird's generation as well as the interaction between them (ANOVA table, 5). However, the higher hatchability percent average was obtained in incubated eggs collected from pullets of control group (inseminated with semen) (92.18) which differed significantly from hatchability percent averages of other treated groups which ranged from 89.22% in egg of pullets inseminated with semen + media to 83.59% in eggs of pullets inseminated with semen + media +lipofectin + 30µg foreign DNA    (table, 4). 


Results obtained in Table (4) revealed that hatchability percentage did not show any significant variation due to pullet's generation. However, hatchability percent was slightly higher (88.93%) in pullets of the first generation when compared to those of pullets of the second generation (86.85%). 

3. Embryonic mortality and abnormality:


Percent of embryonic mortality was estimated during the first 7 days of incubation period then during the second 10 days thereafter at the time of transferring incubated eggs to the hatcher. Then mortality percent was detected during the period from day 19-21 of incubation period.


It was clearly obvious that mortality rate estimated at different periods during incubation process was higher in the second generation when compared to that of birds of the first one. However percent of embryonic malformation was slightly high in birds of first generation 1.58% than those of the second generation 1.44% (table, 6). 

 
Results obtained (Table , 6) revealed that the embryonic mortality estimated at different times of incubation period as well as the percent of embryonic malformation increased as the level of foreign DNA introduced during artificial insemination increased to reach its highest magnitude when the level of foreign DNA reached 30 mg. However, applying media or media + lipofectin in semen inseminated seemed to have no significant effect on the average of embryonic mortality estimated during incubation period.


No significant variation in the average of embryonic mortality percent due to the bird's generation, treatments applied or the interaction between these two factors (ANOVA table, 7).


These results agreed with those obtained by several investigators (Marzullo, 1970; Wagner et al., (1981); Petitte et al., 1990; Bosselman et al., 1990; Perry et al., 1991; Naito et al., 1991; Naito et al., 1992; Mather et al., 1995; Eszter Varkonyi et al., 1995; Ali, 2001; El-Garhy, 2004; El-Khalea, 2005 and Ahmed, 2006) who all found that inserting foreign DNA into embryonic cells decreased the hatchability percent of incubated eggs and increased the embryonic mortality percent at the different time of the incubation period and it mainly increase at the early embryonic stage of the embryonic development. This may be due to genetically unbalanced chromosome arrangement during embryonic development. The increase in early embryonic mortality may be occurred as a result of the incidence of abortive membranes that an embryo was lacking (Thorne et al., 1991).
Table (2): Fertility percent for eggs collected from Mamourah pullets of different experimental groups during two successive generations (least-square means± standard error)

	Treatments

Artificial insemination with
	Fertility% (Mean ±SE)
	Treatment (Mean ± SE)

	
	1st generation
	2nd generation
	

	Semen
	92.22a  ± 2.10
	92.22a± 2.10
	92.22a ±1.49

	Semen+ media
	92.22a± 2.10
	93.33a ±2.10
	92.78a ±1.49

	Semen+ media+ lipofectin
	77.78b± 2.10
	91.11a ±2.10
	84.44b ±1.49

	Semen+ media+ lipofectin +20 µg-DNA
	54.44d ± 2.10
	87.78c ±2.10
	71.11d ±1.49

	Semen+ media+ lipofectin +25 µg-DNA
	67.78a± 2.10
	88.89a ±2.10
	78.34c ±1.49

	Semen+ media+ lipofectin +30 µg-DNA
	46.67e± 2.10
	88.89a ± 2.10
	67.78d±1.49

	Generation (Mean ± SE) 
	71.85b ±0.86            
	90.37a±0.86             
	


Means of treatments within each generation and those of different treatments or generations having different superscripts are significantly different 
     Table (3): Analysis of variance for data presented in table (2)

	S.O.V
	d.f
	S.S
	M.S
	F-value

	G
	1
	3086.5     
	3086.5     
	232.68***

	T
	5
	3336.5     
	667.3      
	50.30***

	G×T
	5
	2191.3      
	438.3      
	33.04***

	Error mean square
	24
	318.4       
	13.3
	


Where:    T= Treatments    G= Generation

                    ***P<0.001

Table (4): Hatchability percent for eggs collected from Mamourah pullets of different experimental groups during two successive generations (least-square means± standard error)

	Treatments

Artificial insemination with
	Hatchability % (Mean ± SE)
	Treatment

Mean ± SE

	
	1st generation
	2nd generation
	

	Semen
	95.20a±2.90      
	89.16ab±2.90      
	92.18a±2.05

	Semen+ media
	90.30ab±2.90      
	88.13ab±2.90      
	89.22ab±2.05

	Semen+ media+ lipofectin
	89.96ab±2.90      
	86.54ab±2.90      
	88.25ab±2.05

	Semen+ media+ lipofectin +20 µg- DNA
	85.83ab±2.90      
	86.13ab±2.90      
	85.98ab±2.05

	Semen+ media+ lipofectin +25 µg- DNA
	90.08ab±2.90      
	86.18ab±2.90      
	88.13ab±2.05

	Semen+ media+ lipofectin +30 µg- DNA
	82.22b±2.90      
	84.95b±2.90      
	83.59b±2.05

	Generation (Mean ± SE)
	88.93±1.18
	86.85 ±1.18
	


Means of treatments within each generation and those of different treatments or generations having different superscripts are significantly different 
Table (5): Analysis of variance for data presented in table (4)

	S.O.V
	d.f
	S.S
	M.S
	F-value

	G
	1
	39.2      
	39.2      
	1.55

	T
	5
	254.9      
	50.9       
	2.02

	G×T
	5
	74.3     
	14.9       
	0.59

	Error mean square
	24
	604.7     
	25.20
	


Where:    T= Treatments    G= Generation

Table (6) Average of embryonic mortality and embryonic malformation (%) for different experimental groups during two successive generations (least-square means± standard error)

	Treatments

(Artificial insemination with)
	1st generation

	
	Embryonic mortality (%)
	Abnormal shape

 (%)

	
	Early

 (1-7day)
	Mid 

(8-18day)
	Late

 (19-21day)
	Failed egg
	Total
	

	Semen
	0.00b 

± 1.28
	1.19ab
±1.16
	2.38a

±1.35
	1.23 

±1.41
	4.80b 

±2.57
	0.00 

±1.48

	Semen+ media
	2.42ab
± 1.28
	3.61ab
±1.16
	2.42ab
±1.35
	1.23 

±1.41
	9.67ab

±2.57
	0.00 

±1.48

	Semen+ media+ lipofectin
	4.30ab
±1.28
	0.00b

 ±1.16
	1.33ab

±1.35
	1.45 

±1.41
	7.08ab

±2.57
	2.97 

±1.48

	Semen+ media+ lipofectin +20µg-DNA
	3.94ab
±1.28
	4.08a 

 ±1.16
	2.22ab

±1.35
	1.85 

±1.41
	12.08ab

±2.57
	2.08 

±1.48

	Semen+ media+ lipofectin +25µg-DNA
	4.92a

 ±1.28
	1.67ab

±1.16
	0.00b 

±1.35
	1.67 

±1.41
	8.25ab

±2.57
	1.67 

±1.48

	Semen+ media+ lipofectin +30µg-DNA
	5.00a 

±1.28
	0.00b

 ±1.16
	5.00a 

 ±1.35
	5.00 

±1.41
	15.00a 

±2.57
	2.77 

±1.48

	Generation (Mean ± SE)
	3.43 

±0.52
	1.76

 ±0.47
	 2.23 

±0.55
	2.07 

±0.58
	9.49 

±1.05
	1.58 

±0.60

	Treatments

(Artificial insemination with)
	2nd generation

	
	Embryonic mortality (%)
	Abnormal shape

 (%)

	
	Early

 (1-7day)
	Mid 

(8-18day)
	Late 

19-21day)
	Failed egg
	Total
	

	Semen
	2.42ab

±1.28
	1.19 

±1.16
	3.61

±1.35
	2.42

 ±1.41
	9.65

±2.57
	1.19

 ±1.48

	Semen+ media
	3.57ab

±1.28
	3.57ab

±1.16
	1.19ab

±1.35
	2.38 

±1.41
	10.72ab

±2.57
	1.15 

±1.48

	Semen+ media+ lipofectin
	3.66ab

± 1.28
	2.38ab

±1.16
	4.85a

 ±1.35
	1.28 

±1.41
	12.18ab

±2.57
	1.28 

±1.48

	Semen+ media+ lipofectin +20µg-DNA
	3.80ab

±1.28
	2.57ab

±1.16
	2.47ab

±1.35
	3.80 

±1.41
	12.64ab

±2.57
	1.23 

±1.48

	Semen+ media+ lipofectin +25µg-DNA
	3.76ab

±1.28
	2.47ab

±1.16
	2.57a

 ±1.35
	2.47 

±1.41
	11.26ab

±2.57
	2.57 

±1.48

	Semen+ media+ lipofectin +30µg-DNA
	5.03a

 ±1.28
	1.28ab

±1.16
	3.75ab

±1.35
	3.75 

±1.41
	13.82a

 ±2.57
	1.23 

±1.48

	Generation (Mean ± SE)
	3.87a

 ± 0.91
	2.24 

±0.47
	 3.07 

±0.55
	2.67 

±0.58
	 11.71 

±1.05
	1.44 

±0.60


Means of treatments within each generation and those of different treatments or generations having different superscripts are significantly different

Table (7) Analysis of variance for data presented in table (6)
	S.O.V
	d.f
	F-value

	
	
	Embryonic mortality (%)
	Abnormal shape 

(%)

	
	
	Early 

(1-7day)
	Mid

 (8-18day)
	Late

 (19-21day)
	Failed egg
	Total
	

	G
	1
	0.14    
	0.53    
	1.17    
	0.56    
	2.25    
	0.03    

	T
	5
	2.15    
	2.22    
	1.30    
	1.19    
	1.86    
	0.50    

	G×T
	5
	0.52    
	0.66    
	1.06    
	0.33    
	0.48    
	0.43    

	Error mean square
	24
	4.93
	4.03
	5.50
	5.98
	19.83
	6.53


Where:    T= Treatments    G= Generation

REFFERENCES

Abd-El-Gawad, E.M.; Khalil, A.Z. and Balat, M.M. (1979). 

Genetic Analyses of a New Breed of Chickens "Mamourah" . 
Egypt. J. Genet. Cytol., 8: 203 – 314.
Ahmed, D.F. Abd El-Aziz. (2006). 

The use of modern biotechnology in the production of high immune response chickens.

M.Sc. thesis, Fac. of Agric., Alexandria Univ. Egypt.

Ali, G.N.T. (2001). 
Genetic study on egg production in chickens utilizing genetic engineering technology.

M.Sc. Thesis, Poultry Prod. Fac. of Agric., Minufia Univ.
Bosselman, R.A.; Hsu, R.Y.; Boggs, T.; Hu, S.; Bruszewski, J.; Martin, F.; Jacobsen, F.; Nicolson, M.; Schultz, J.A.; Semon, K.M.; Rishell, W. and Stewart, R.G. (1990). 
Germline transmission of exogenous gene in the chicken following microinjection of embryos with a non-replicating retrovirus vector. 

Transgenic Models in Medicine and Agriculture, Pages 21.

Celebi, C.; Auvray, P.; Benvegnu, T.; Plusquellec, D.; Jegou, B. and Guillaudeux, T. (2002). 

Transient transmission of a transgene in mouse offspring following in vitro transfection of male germ cells. 

Mol. Reprod. Dev., 62:477-482.

Charles, P. (1970). 

Isolation of Deoxyribonucleic acid: Uptake of Informative Molecules by Living Cells. 

Ledouix, L.Ed. North Holland Publishing Company, Amsterdam, London, pp: 16-23.
El-Garhy, O.H.M. (2004). 

Effect of some biotechnological methodology on some productive and reproductive traits in fowl. 

M.Sc. Thesis, Fac. of Agric., Moshtohor, Zagazig Univ. Benha branch,Egypt.

El-Gendy, E.A.; Gad, A.Y. and Mostageer A. (2007). 

Sperm-mediated gene transfer in poultry. 1. The relationship with cock sperm viability. 

Arab J. Biotech., Vol. 10, No. (1) Jan.: 1-12.

El-Khalea, M.E.Y. (2005). 

Factors affecting embryonic mortality, growth rate and production of new hatched chicks. 

M.Sc. Thesis, Fac. of Agric., Moshtohor, Zagazig Univ. Benha branch,Egypt.

Eszter Varkonyi; Hidas, A. and Szalay, I. (1995). 
Production of chicken chimaeras by blastoderm cell transfer. 

First Egyptian Hungarian Poultry Conference, 17-19 september, Alexanderia, Egypt. Part I: 10-13.

Fellgner, P.L.; Gadek, T.R.; Holm, M.; Roman, R.; Chan, H.W.; Wenz, M.; Northrop, J.P.; Ringhold, G.M. and Danielsen, M. (1987). 
Lipofection a highly efficient lipid-mediated DNA transfection procedure. 

Proceedings of the National Academy of Science 84: 7413-7417.

Gandolfi, F.(2000). Sperm-mediated transgenesis.

Theriogenology,53:127-137. 

Kim, J. H.; Jung-Ha, H. S. and Lee, H.T. (1997). 

Development of a positive method for male stem cell-mediated gene transfer in mouse and pig. 

Mol. Reprod. Dev., 46: 515-526. 

Lake, P. E. (1957). 
Fowl semen as collected by the massage method.

Journal of Agriculture Science 49: 120-126.
Lauria, A. and Gandolfi, F. (1993). 

Recent advances in sperm cell mediated gene transfer.

 Mol. Reprod. Dev., 36: 255-257.

Lavitrano, M.; Camaioni, A.; Fazio, V.M.; Dolci, S.; Farace, M.G. and Spadafora, C. (1989). 

Sperm cells as vectors for introducing foreign DNA into eggs: genetic transformation of mice. 

Cell, 57:717-723.

Lavitrano, M.;  Forni, M.;  Bacci, M.L.;  Di Stefano, C.;  Varzi, V.;  Wang, H. and  Seren, E. (2003). 

Sperm mediated gene transfer in pig: Selection of donor boars and optimization of DNA uptake. 

Mol. Reprod. Dev., 64:284-291.

Lazzereschi, D.; Forni, M.; Cappello, F.; Bacci, M.L; Stefano, C.Di.; Marfe, C.; Giancotti, P.; Renzi, L.;Wang, H.J.; Rossi, M.; Della Casa, G.; Pretagostini, R.; Frati, G.; Bruzzone, P.; Stassi, G.; Stoppacciaro, A.; Turchi, V.; Cortesini, R.; Sinibaldi, P. Frati, L. and Lavitrano, M. (2000). 

Efficiency of transgenesis using sperm-mediated gene transfer. 

Transplant Proc. 32: 892-894.

Marzullo, G. (1970). Production of chick chimaeras.

 Nature, 225: 72-83.
Mather, C.; Love, J.; Gribbina, C. and Sang, H. (1995). 
The production of transgenic chickens by means of microinjected DNA.

 A.B.A., 63: 7693.

Naito, M.; Agata, K.; Kino, K.; Ohta, M.; Hirose, K. Perry, M.M. and Eguchi, G. (1991). 
Embryonic ovum of the fowl. 

Int. J. Dev. Biol., 35: 69-75.

Naito, M.; Sasaki, E. and Sakurai, M. (1992). 
A successful transfer of exogenous DNA into chicken by microinjection into the germinal disc of fertilized ovum. 

Proceeding of 19th World Pultry congress, Amsterdam, 19-24 September, 1: 505-508.

Nakanishi, A. and Iritani, A. (1993). 

Gene transfer in the chicken by sperm-mediated methods. 

Mol. Reprod. Dev., 36: 258-261.

Perry, A.C.F.; Wakayama, T. and Kishikawa, H. (1999). 

Mammalian transgenesis by intracytoplasmic sperm injection.

Science, 284: 1180-1182.

Perry, M.; Morrice, D.; Hettle, S. and Sang, H. (1991). 

Expression of exogenous DNA during the early development of the chick embryo. 

Roux’s Arch. Dev. Biol., 200: 312-319.

Petitte, J.N.; Clarck, M.E.; Liu, G.; Gibbens, A.M.V. and Etches, R.J. (1990). 
Production of somatic and germline chimeras in the chickens by transfer of early blastodermal cells.

Development, 108: 185-189.
Sambrook, J.; Fritsch, E.F. and Maniatis, T. (1989). 

Molecular cloning: A laboratory manual.

2nd Ed. Cold Spring Harber Laboratory, Cold Spring Harber, New York, USA.

Sang, H. and Perry, M.M. (1989). 
Episomal replication of cloned DNA injected into the fertilized ovum of the hen. 

Mol. Reprod. Dev., 1: 98-106.

Sato, F.; Hattori, M. and Fujihara, N. (2003). 
Evaluation of deoxyribonuclease activity in seminal plasma of ejaculated chicken semen. 

Asian journal of Andrology 5: 213-216.

Spadafora, C. (2002). 

Sperm-mediated gene transfer: practical implications of a biological process. 

Transgenic Res., 11:82-83.  

Thorne, M.H.; Collins, R.K. and Sheldon, B.L. (1991). 
Chromosome analysis of early embryonic mortality in layer and broiler chickens. 

Br. Poult. Sci., 32: 711-722.

Trefil, P.; Thoraval, P.; Mika, J.; Coudert, F. and Dambrine, G. (1996). 
Intramagnal insemination of hens can eliminate negative influence of lipofectin on fertilizing ability of spermatozoa. 

British Poultry Science 37: 661-664.

Wagner, E. F. T.; Stewart, T.A. and Mintz, B. (1981). 

The human B-globulin gene and a functional viral thymidine kinase gene in developing mice. 

Proc. Nath. Acad.Sci.USA, 78:5016.

1.0 kb





0,5 kb











M





T1





T2





T3





T4








PAGE  
11

[image: image4.emf]