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			Abstract | This study was conducted to assess the effect of prolactin (PRL) gene polymorphisms on performance and physiological traits of local chickens. For this purpose one hundred birds were analyzed. The percentage of CC, CT, TT genotypes and allele frequency were non-significant of prolactin gene polymorphisms on C< 224T SNPs, but there was a significant effect (P≤0.05) between TT, TC, CC genotypes on T>437C SNPs, C allele was superiority compared with T allele on T> 437C SNPs of PRL gene. Three genotypes were discovered by using DNA sequencing for PRL gene on C>224T SNPs (CC, CT and TT), also on T>437C SNPs (TT, TC and CC). The mutation T>437C significantly affected (P≤0.05) between TT, TC and CC genotypes in periods 1-5 on feed intake trait, age and weight at sexual maturity, egg number, feed conversion ratio, blood serum and egg qualitative traits showed no significant effects of C>224 T and T>437 C SNPs. Egg weight and egg mass traits had a significant impacted (P≤ 0.05) between CC, CT and TT genotypes of C>224 T SNPs in period four and period 56 respectively, there were no significant impacts on T>437 C SNPs of all genotypes TT, TC and CC. These finding highlight the diversity and of prolactin genes in the local chicken which may help to streamline the preservation of traits for future for enhanced productivity.
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			INTRODUCTION

			Poultry processes had developed during last decades that raised the genetic improvement by using modern requirements to detect the genetic sites on poultry (Haley and Koning, 2006). The researchers’ initiation into developing the poultry industry through selection and genetic improvement had a positive impact on the mass of eggs produced by laying hens and other productive and qualitative traits (Abuja and Albertin,2001; Knight, 2000). The rapid scientific movement in applying molecular genetics programs has led to the development of selection programs based on external appearance, thus achieving the desired goal in the selection process (Hartman et al., 2001). In order to achieve a high level of production in poultry, it is possible to improve performance instead of the old methods used in breeding and genetic improvement programs (Manoharan et al., 2022). Prolactin (PRL) gene contains 229 amino acids located on chromosome 2 and consists of 5 exons and 4 introns with a total length of 9536 bp: Genbank accession no.AF288765.2 (Li et al., 2013; Yousefi et al., 2012). Prolactin is a steroid hormone that induces broodiness in chickens. In addition to the prolactin hormone, the incubating nature of chickens is also influenced by genes (Bana et al., 2021). Prolactin is one of the hormone family that includes growth hormone (GH) and somatostatin (Power, 2005). Its polypeptide hormone which synthesized and secreted by the animal’s anterior pituitary gland (Jiang et al., 2009). PRL is not only a pituitary hormone that plays a key role in reproduction but also acts as a cytokine in the immune response, also in poultry, PRL plays mainly roles in nesting, hatching, and reproduction (Mo et al., 2022). PRL can influence the local environment of immune organs and contribute to the maturation and function of immune cells in birds PRL affects a wide variety of physiological functions, as well as PRL gene plays an important role in egg production traits and broodiness which regression of the ovary (Sharp et al., 1984). Modern poultry production is generally aimed at elevation of egg production and inhibition of incubation behavior (Xu et al., 2010). The genes are now being considered as candidate markers of these traits (Wilkanowska et al., 2014). There have been several attempts to pinpoint the genes that are responsible for variance in egg production; therefore, PRL is associated with the hen’s egg production (Smiley, 2019). According to previous studies, the aves class prolactin hormone has a significant role in the physiological processes, the stimulation and maintenance in incubation, egg production and osmoregulation (Dobolyi et al., 2020). PRL plays an essential role in regulating metabolism, growth, development and production, as well as directly or in directly affect individual various systems, including digestive, reproductive, endocrine glands and immune system (Bahadoran et al., 2019). The aimed of this study to determine the impacts of prolactin gene polymorphisms and its relationship with some productive and physiological performance by used DNA sequencing techniques on local chickens.

			MATERIALS AND METHODS 

			This study was conducted at poultry farm of the department of Animal Production College of Agricultural Engineering Sciences, University of Baghdad 100 birds of Iraqi local chickens were used and blood samples were collected from brachial vein into tube containing EDTA stored in -20°C. The birds were reared in individual cages. DNA extraction from genomic DNA was performed using commercial kit (Geneaid company), and was amplified using a pairs primer for prolactin gene (Forward: AGAGGCAGCCCAGGCATTTTAC) (Reverse: CCTGGGTCTGGTTTGGAAATTG) (5). PCR product size was 439bp performed in volume 25 Ml, 12.5 µl of master mix, 1µl of primers, DNA 3 µl and 7.5 µl distilled water with 1.5% agarose gel. PCR programming were initial denaturation 94°C for 5 minute, denaturation 94 °C for 30 sec. annealing temperature 62 °C for 30 sec. extension 72 °C for 30 sec. and final extension 72 °C for 5 min. with 35 cycle. 100-1000bp ladder was used in gel electrophoresis. The concentration and purity of DNA according to (Smbrook and Russell, 2001). The sequence of nucleotide bases in a DNA molecule using the Sanger sequencing technique (Sanger et al., 1977).

			Statistical analysis

			Data were statistically analyzed using statistical analysis system program (SAS, 2012) to study the effect of PRL gene polymorphisms and DNA sequencing in various traits (productive and physiological) to compare the significant differences using Duncan test (Duncan,1955) polynomial. The relationship of genotype of the PRL gene (C >224T and T>437C) SNPs to the studied traits were: 

			Yij= µ+Pi+eij

			Where; Yij: the observations value j of the genotype i; µ: the overall means of the trait. Pi: influence of genotype of PRL gene; eij: the random error is normally distributed with a mean of zero and a variance of ϭ2e the chi-square test was also performed to examine the percentage of genotype distribution for PRL gene in the analyzed sample.

			RESULTS AND DISCUSSION

			The PCR product with a molecular weight 439 bp was observed as shown in Figure 1.

			[image: C:\Users\Dr.Alan\OneDrive\Desktop\WhatsApp Image 2024-08-24 at 17_edited.jpg]

			Figure 1: Electrophoresis for PCR product of PRL gene on 1.5% agarose gel and 5 volts/cm2 for 1.5 hr: M (ladder: 100-1000) bp, samples (1-9) with a molecular weight 439 bp.

			DNA sequencing

			The sequencing results are presented as electropherograms with different peak colors, where adenine (A), guanine (G), cytosine(C) and thymine (T) are represented by green, black, blue and red, respectively.

			A SNP was observed in 224 loci as a transition mutation represented in substitution the wild nucleotide C with mutant nucleotide T leading to three genotypes, the wild CC, heterozygous CT and the mutant TT for prolactin gene in local chickens (Figure 2).

			[image: ]

			Figure 2: Alignment DNA sequencing for C>224T SNP of PRL gene with a wild genotype. 

			Figure 3 indicates that a SNP was observed in 437 loci as a transition mutation represented in substitution the wild nucleotide T with mutant nucleotide C leading to three genotypes, the wild TT, heterozygous TC and the mutant CC for prolactin gene in local chickens.
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			Figure 3: Alignment DNA sequencing for T>437C SNP of PRL gene with a wild genotype.

			Distribution percentage of C> 224 T SNPs 

			The results in Table 1 show no significant differences between the various genotypes of C> 224 T SNPs, as well; no significant effects between C and T alleles on C> 224 T SNPs. While in other studied (Roye et al., 2020) revealed that the allelic frequency and genotype frequency at the promoter sites were 1%, which indicated a reduction in the broodiness in the experimental animals (Al-Sheikh and Ismail, 2017). Have mentioned that the percentage distribution of CT genotype was higher (56.6%) than TT and CC genotypes in PRL gene on Brown strain for (C>2402T) SNPs.

			Distribution percentage of T> 437 C SNPs

			Data presented in Table 2 revealed that there were a significant differences (P≤0.05) between the various genotypes on T>437C SNPs. The hetero genotype TC had the highest percentage amounted with 37% followed by the mutant and wild genotypes 34% and 29% respectively. The C allele had a significant effects (P≤0.05) compared with T allele.

			Table 1: Genotype distribution and allele frequency of PRL gene (C>224 T SNPs)

			
				
					
					
					
				
				
					
							
							Percentage %

						
							
							Number 

						
							
							Genotype 

						
					

					
							
							29.00

						
							
							29

						
							
							CC

						
					

					
							
							44.00

						
							
							44

						
							
							CT

						
					

					
							
							27.00

						
							
							27

						
							
							TT

						
					

					
							
							100 %

						
							
							100

						
							
							Total 

						
					

					
							
							 N.S١.٥٢٠ 

						
							
							----

						
							
							Chi square (χ2)

						
					

					
							
							Frequency 

						
							
							
							Allele 

						
					

					
							
							0.51

						
							
							
							C

						
					

					
							
							0.49

						
							
							
							T

						
					

					
							
							N.S: Non-significant 

						
					

				
			

			Table 2: Genotype distribution and allele frequency of PRL gene (T>437 C SNPs).

			
				
					
					
					
				
				
					
							
							Percentage %

						
							
							Number 

						
							
							Genotype 

						
					

					
							
							29.00

						
							
							29

						
							
							TT

						
					

					
							
							37.00

						
							
							37

						
							
							TC

						
					

					
							
							34.00

						
							
							34

						
							
							CC

						
					

					
							
							100 %

						
							
							100

						
							
							Total 

						
					

					
							
							7.260 * 

						
							
							----

						
							
							Chi square (χ2)

						
					

					
							
							Frequency 

						
							
							
							Allele 

						
					

					
							
							0.48

						
							
							
							T

						
					

					
							
							0.52

						
							
							
							C

						
					

					
							
							(P≤0. 05) *

						
					

				
			

			Effect of C >224 T and T >437 C SNPs on feed intake trait

			Data in Table 3 shows a significant effect (P<0.05) for the different genotypes in all experiment periods except the 6th and 7th periods of mutation T>437C on feed-intake. Whereas, there were no significant differences observed between the various genotypes of mutation C>224 T in all periods. 

			The reason may be due to the environmental condition and age or there were harmonic balance changes because of decrease in thyroxin hormone, therefore due to decreasing in metabolism (Sturkie,1986). It’s possible to using in selection program.

			Data shown in Table 4 reveal no significant effects between all genotypes of T>437C and C>224T SNPs on weight and age at sexual maturity in all periods, that detecting in prolactin gene genotypes had no effects on these traits. (Al-Ani and Al-Khatib, 2025) They concluded that a significant effects (P≤ 0.05) on age at sexual maturity in CC and TC genotypes, while there were no significant effects in weight at sexual maturity between TT, TC and CC genotypes in Leptin gene.

			Table 3: Effect of C >224 T and T >437 C SNPs on feed-intake (Mean±SE). 

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Periods

						
							
							Genotypes 

						
					

					
							
							C <224 T

						
							
							Significant level

						
							
							T <437 C

						
							
							Significant level 

						
					

					
							
							CC

						
							
							CT

						
							
							TT

						
							
							TT

						
							
							TC

						
							
							CC

						
					

					
							
							1

						
							
							1088.36±38.46 

						
							
							1185.57±31.27 

						
							
							1173.82±36.40 

						
							
							N.S

						
							
							1088.36±38.46b

						
							
							1211.23±34.10a

						
							
							1148.32±32.20ab

						
							
							*

						
					

					
							
							2

						
							
							1117.80±36.86 

						
							
							1206.12±28.58 

						
							
							1206.45±34.69 

						
							
							N.S

						
							
							1117.80±36.86b

						
							
							1230.32±31.07a

						
							
							1180.05±30.72ab

						
							
							*

						
					

					
							
							3

						
							
							1147.90±34.81 

						
							
							1226.45±27.15 

						
							
							1235.68±32.87 

						
							
							N.S

						
							
							1147.90±34.81b

						
							
							1252.41±29.04a

						
							
							1205.52±29.73ab

						
							
							*

						
					

					
							
							4

						
							
							1183.93±32.22 

						
							
							1249.58±24.88 

						
							
							1263.73±29.77 

						
							
							N.S

						
							
							1183.93±32.22b

						
							
							1270.33±26.77a

						
							
							1238.23±27.09ab

						
							
							*

						
					

					
							
							5

						
							
							1222.63±29.57 

						
							
							1285.49±21.45 

						
							
							1294.65±26.06 

						
							
							N.S

						
							
							1222.63±29.57b

						
							
							1298.36±23.46a

						
							
							1278.77±23.30ab

						
							
							*

						
					

					
							
							6

						
							
							1263.54±26.85 

						
							
							1309.50±18.79 

						
							
							1324.14±22.58 

						
							
							N.S

						
							
							1263.54±26.85

						
							
							1320.37±20.33 

						
							
							1309.30±20.61 

						
							
							N.S

						
					

					
							
							7

						
							
							1474.22±26.17 

						
							
							1515.49±17.24 

						
							
							1524.58±22.68 

						
							
							N.S

						
							
							1474.22±26.17

						
							
							1520.36±19.29 

						
							
							1517.41±19.56 

						
							
							N.S

						
					

				
			

			The means with different superscripts of each row are significantly different. *: Significant (P ≤ 0.05) . N.S: Non-significant. Effect of C >224 T and T >437 C SNPs on age and weight at sexual maturity.

			Table 4: Effect of C >224 T and T >437 C SNPs on age and weight at sexual maturity (Mean±SE).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Traits 

						
							
							
							Genotypes

						
					

					
							
							C <224 T

						
							
							Significant level 

						
							
							T <437 C

						
							
							Significant level

						
					

					
							
							CC

						
							
							CT

						
							
							TT

						
							
							TT

						
							
							TC

						
							
							CC

						
					

					
							
							Age

						
							
							158.448±3.46

						
							
							164.205±2.74

						
							
							159.926±3.86

						
							
							N.S

						
							
							159.765±3.28

						
							
							165.162±3.05

						
							
							158.448±3.46

						
							
							N.S

						
					

					
							
							Weight

						
							
							1335.21±38.04

						
							
							1338.98±31.73

						
							
							1437.89±42.64

						
							
							N.S

						
							
							1401.50±37.00

						
							
							1353.70±36.44

						
							
							1335.21±38.04

						
							
							N.S

						
					

				
			

			N.S: Non-significant

			Table 5: Effect of C >224 T and T >437 C SNPs on egg number trait (Mean±SE).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Periods 

						
							
							
							Genotypes 

						
					

					
							
							C>224 T

						
							
							Significant level

						
							
							T>437 C

						
							
							Significant level

						
					

					
							
							CC

						
							
							CT

						
							
							TT

						
							
							TT

						
							
							TC

						
							
							CC

						
					

					
							
							1

						
							
							9.0345±0.41

						
							
							8.8636±0.32

						
							
							8.8519±0.46

						
							
							N.S

						
							
							8.9706±0.41

						
							
							8.7568±0.34

						
							
							9.0345±0.41

						
							
							N.S

						
					

					
							
							2

						
							
							9.7586±0.41

						
							
							9.4318±0.37

						
							
							9.5185±0.40

						
							
							N.S

						
							
							9.5882±0.36

						
							
							9.3514±0.42

						
							
							9.7586±0.41

						
							
							N.S

						
					

					
							
							3

						
							
							9.4483±0.40

						
							
							9.5909±0.33

						
							
							9.8148±0.37

						
							
							N.S

						
							
							9.9706±0.32

						
							
							9.4054±0.37

						
							
							9.4483±0.40

						
							
							N.S

						
					

					
							
							4

						
							
							9.5862±0.46

						
							
							9.7955±0.31

						
							
							10.5556±0.25

						
							
							N.S

						
							
							10.3529±0.28

						
							
							9.8378±0.327

						
							
							9.5862±0.46

						
							
							N.S

						
					

					
							
							5

						
							
							9.6552± 0.34

						
							
							9.7045±0.29

						
							
							9.8889±0.32

						
							
							N.S

						
							
							9.9118±0.29

						
							
							9.6486±0.327

						
							
							9.6552±0.34

						
							
							N.S

						
					

					
							
							6

						
							
							9.7241±0.35

						
							
							9.9318±0.29

						
							
							9.3704±0.27

						
							
							N.S

						
							
							9.6471±0.26

						
							
							9.7838±0.324

						
							
							9.7241±0.35

						
							
							N.S

						
					

					
							
							7

						
							
							11.4483±0.39

						
							
							11.3182±0.31

						
							
							10.8889±0.44

						
							
							N.S

						
							
							10.9412±0.41

						
							
							11.3514±0.31

						
							
							11.4483±0.39

						
							
							N.S

						
					

				
			

			N.S: Non-significant.

			Effect of C >224 T and T >437 C SNPs on egg number trait

			As sown in Table 5, there were no significant differences in all genotypes of C>224T and T>437C SNPs at all experiment. Periods on egg number trait, because of environmental conditions (temperature and humidity) on egg number trait, or may be these differences due to differentiation on egg number and egg weight for different generations.

			Effect of C >224 T and T >437 C SNPs on egg weight trait

			The results in Table 6 reveled to significant effects (P< 0.05) on egg weight in C>224T SNPs in the 4th period and TT genotype had the superiority followed by CC and TT genotypes. While there were no significant differences were observed in the various genotypes of T>437C SNPs in all periods. TT genotype superiority compared with other genotypes was a positive linkage between egg weight and age maturity or due to selection for egg production trait. (Rosalinda et al., 2025) revealed the positive relationship between BW and EW, as well as there were no significant effects on BW in C>8187T SNPs on local chickens, but (Rohmah et al., 2022) stated that PRL gene on exon 5 with mutation T> 8052C had associated with egg production on IPB-D1 chickens.

			Effect of C >224 T and T >437 C SNPs on feed conversion ratio

			In Table 7 no significant differences were observe between the various genotypes of C>224T and T>4347C SNPs in feed conversion ratio at all periods, the reason is due to genetic diversity between breeds. Smiley (2019) mentioned that the prolactin gene, through its product, the prolactin hormone, specifically controls the variation in the number of eggs produced by reducing egg biosynthesis during the incubation period.

			Table 6: Effect of C >224 T and T >437 C SNPs on egg weight trait (Mean±SE).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Period 

						
							
							
							Genotypes 

						
					

					
							
							C>224 T

						
							
							Significant level 

						
							
							T>437 C

						
							
							Significant level

						
					

					
							
							CC

						
							
							CT

						
							
							TT

						
							
							TT

						
							
							TC

						
							
							CC

						
					

					
							
							1

						
							
							43.891±0.91

						
							
							42.192±0.63 

						
							
							42.142±0.79 

						
							
							N.S

						
							
							41.958±0.65 

						
							
							42.371±0.74 

						
							
							43.891±0.91 

						
							
							N.S

						
					

					
							
							2

						
							
							44.998±0.93

						
							
							45.082±0.62 

						
							
							44.959±0.73 

						
							
							N.S

						
							
							44.822±0.59 

						
							
							45.231±0.72 

						
							
							44.998±0.93 

						
							
							N.S

						
					

					
							
							3

						
							
							45.898±0.66 

						
							
							46.998±0.54 

						
							
							45.742±0.80 

						
							
							N.S

						
							
							46.134±0.65 

						
							
							46.875±0.64 

						
							
							45.898±0.66 

						
							
							N.S

						
					

					
							
							4

						
							
							47.006±0.82b

						
							
							48.339±0.72ab

						
							
							49.474±0.83a 

						
							
							*

						
							
							49.351±0.67 

						
							
							48.238±0.84 

						
							
							47.006±0.82 

						
							
							N.S

						
					

					
							
							5

						
							
							45.362±1.02 

						
							
							48.077±0.78 

						
							
							46.073±0.93 

						
							
							N.S

						
							
							46.501±0.78 

						
							
							48.062±0.91 

						
							
							45.362±1.02 

						
							
							N.S

						
					

					
							
							6

						
							
							46.785±0.77 

						
							
							47.778±0.78 

						
							
							46.171±1.14 

						
							
							N.S

						
							
							46.609±0.94 

						
							
							47.679±0.91 

						
							
							46.785±0.77 

						
							
							N.S

						
					

					
							
							7

						
							
							48.773±0.68 

						
							
							49.652±0.77 

						
							
							48.501±0.67 

						
							
							N.S

						
							
							49.280±0.61 

						
							
							49.154±0.89 

						
							
							48.773±0.68 

						
							
							N.S

						
					

				
			

			The means with different superscripts of each row are significantly different. *: Significant (P≤ 0.05 ). N.S: Non-significant.

			Table 7: Effect of C >224 T and T >437 C SNPs on feed conversion ratio (Mean±SE).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Trait

						
							
							
							Genotypes

						
					

					
							
							C>224 T

						
							
							Significant level

						
							
							T>437 C

						
							
							Significant level 

						
					

					
							
							CC

						
							
							CT

						
							
							TT

						
							
							TT

						
							
							TC

						
							
							CC

						
					

					
							
							14

						
							
							3.003± 0.21

						
							
							3.505± 0.25

						
							
							3.442± 0.23

						
							
							N.S

						
							
							3.328± 0.20

						
							
							3.622± 0.29

						
							
							3.003± 0.21

						
							
							N.S

						
					

					
							
							28

						
							
							2.775± 0.21

						
							
							3.593± 0.66

						
							
							3.070± 0.22

						
							
							N.S

						
							
							2.969± 0.19

						
							
							3.784± 0.78

						
							
							2.775± 0.21

						
							
							N.S

						
					

					
							
							42

						
							
							2.858± 0.20

						
							
							2.990± 0.19

						
							
							2.916± 0.18

						
							
							N.S

						
							
							2.769± 0.15

						
							
							3.139± 0.22

						
							
							2.858± 0.20

						
							
							N.S

						
					

					
							
							56

						
							
							3.117± 0.44

						
							
							2.899± 0.19

						
							
							2.471± 0.08

						
							
							N.S

						
							
							2.537± 0.13

						
							
							2.920± 0.20

						
							
							3.117± 0.44

						
							
							N.S

						
					

					
							
							70

						
							
							2.925± 0.13

						
							
							2.969± 0.16

						
							
							2.961± 0.14

						
							
							N.S

						
							
							2.889± 0.12

						
							
							3.037± 0.19

						
							
							2.925± 0.13

						
							
							N.S

						
					

					
							
							84

						
							
							2.926± 0.15

						
							
							2.955± 0.14

						
							
							3.174± 0.12

						
							
							N.S

						
							
							3.030± 0.11

						
							
							3.046± 0.16

						
							
							2.926± 0.15

						
							
							N.S

						
					

					
							
							98

						
							
							3.540± 0.30

						
							
							3.765± 0.17

						
							
							4.031± 0.26

						
							
							N.S

						
							
							3.937± 0.22

						
							
							3.801± 0.19

						
							
							3.540± 0.30

						
							
							N.S

						
					

					
							
							Total

						
							
							3.020± 0.17

						
							
							3.240± 0.18

						
							
							3.152± 0.14

						
							
							N.S

						
							
							3.066± 0.12

						
							
							3.336± 0.20

						
							
							3.020± 0.17

						
							
							N.S

						
					

				
			

			N.S: Non-significant.

			Table 8: Effect of C >224 T and T >437 C SNPs on egg mass (Mean±SE).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Periods 

						
							
							
							Genotypes 

						
					

					
							
							C>224 T

						
							
							Significant level

						
							
							T>437 C

						
							
							Significant level

						
					

					
							
							CC

						
							
							CT

						
							
							TT

						
							
							TT

						
							
							TC

						
							
							CC

						
					

					
							
							14

						
							
							397.77±21.29

						
							
							376.51±15.99

						
							
							368.50±17.88

						
							
							N.S

						
							
							373.15±16.57

						
							
							373.75±17.36

						
							
							397.77±21.29

						
							
							N.S

						
					

					
							
							28

						
							
							441.23±22.84

						
							
							423.68±17.18

						
							
							426.68±18.60

						
							
							N.S

						
							
							428.51±16.22

						
							
							421.43±19.48

						
							
							441.23±22.84

						
							
							N.S

						
					

					
							
							42

						
							
							434.59±20.32

						
							
							450.03±16.37

						
							
							446.04±16.30

						
							
							N.S

						
							
							457.70±14.36

						
							
							440.07±18.53

						
							
							434.59±20.32

						
							
							N.S

						
					

					
							
							56

						
							
							450.00±22.87b

						
							
							473.27±17.26ab

						
							
							519.95±12.19a

						
							
							*

						
							
							508.96±14.11a

						
							
							474.54±18.58ab

						
							
							450.00±22.87b

						
							
							*

						
					

					
							
							70

						
							
							436.31±17.71

						
							
							464.91±15.39

						
							
							454.07±15.33

						
							
							N.S

						
							
							459.37±13.8

						
							
							462.09±17.33

						
							
							436.31±17.71

						
							
							N.S

						
					

					
							
							84

						
							
							455.15±18.51

						
							
							475.22±16.29

						
							
							430.69±15.20

						
							
							N.S

						
							
							448.07±14.11

						
							
							467.67±18.73

						
							
							455.15±18.51

						
							
							N.S

						
					

					
							
							98

						
							
							528.04±19.86

						
							
							519.40±16.43

						
							
							492.01±21.98

						
							
							N.S

						
							
							495.96±20.01

						
							
							520.94±17.38

						
							
							528.04±19.86

						
							
							N.S

						
					

					
							
							Total

						
							
							21983.0±671.71

						
							
							22267.9±605.53

						
							
							21942.9±579.97

						
							
							N.S

						
							
							22176.3±528.68

						
							
							22114.9±681.12

						
							
							21983.0±671.71

						
							
							N.S

						
					

				
			

			The means with different superscripts of each row are significantly different. *: Significant (P≤ 0.05), N.S: Non-significant.

			Effect of C >224 T and T >437 C SNPs on egg mass trait

			Table 8 shows significant effect (P< 0.05) of the TT genotype over CC genotype of C>224T SNPs and no significant differences were observed between CC and CT, CT and TT genotypes in the 4th period of C>224T SNPs on egg mass, on the other hand the CC genotype of T>437C SNPs had significant effect (P<0.05) on egg mass at the 4th period over TT genotype. The reason was that Large eggs have a large air sac, therefore the internal contents provide more space for the embryo to grow, which leads to a high hatching rate (Alfiyanto et al., 2023).

			Effect of C>224T and T>437C SNPs on blood serum parameters

			In Table 9 there were no significant effects between all genotypes of T>437C and C>224T SNPs on blood serum parameters in all periods. These genotypes recorded a

			Table 9: Effect of C >224 T and T >437 C SNPs on blood serum parameters (Mean±SE).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Traits 

						
							
							Genotypes 

						
					

					
							
							 C <224 T

						
							
							Significant level

						
							
							 T <437 C

						
							
							Significant level 

						
					

					
							
							CC

						
							
							CT

						
							
							TT

						
							
							TT

						
							
							TC

						
							
							CC

						
					

					
							
							Glucose mg/dl

						
							
							239.345±4.465

						
							
							239.432±4.657

						
							
							236.852±6.952

						
							
							N.S

						
							
							239.345±4.465

						
							
							238.270±5.334

						
							
							238.647±5.756

						
							
							N.S

						
					

					
							
							Cholesterol mg/dl

						
							
							 157.00±8.08

						
							
							160.89 ±7.721

						
							
							165.30±8.665

						
							
							N.S

						
							
							157.00±8.088

						
							
							158.11±8.235

						
							
							167.41±8.119

						
							
							N.S

						
					

					
							
							Triglyceride mg/dl

						
							
							548.552±5.184

						
							
							551.273±3.378

						
							
							536.630±10.598

						
							
							N.S

						
							
							548.552±5.184

						
							
							551.027±3.793

						
							
							539.912±8.584

						
							
							N.S

						
					

					
							
							HDL mg/dl

						
							
							53.828±2.058

						
							
							50.386±1.900

						
							
							51.000 ±1.723

						
							
							N.S

						
							
							53.828 ±2.058

						
							
							49.486±2.067

						
							
							51.853±1.671

						
							
							N.S

						
					

					
							
							LDL mg/dl

						
							
							23.000±1.570

						
							
							23.114 ±1.396

						
							
							22.667±1.887

						
							
							N.S

						
							
							23.000±1.570

						
							
							22.135±1.244

						
							
							23.824 ±1.906

						
							
							N.S

						
					

					
							
							VLDL mg/dl

						
							
							80.172±6.762

						
							
							87.386±6.350

						
							
							91.630±7.163

						
							
							N.S

						
							
							80.172±6.762

						
							
							86.486±6.891

						
							
							91.735 ±6.601

						
							
							N.S

						
					

					
							
							Albumin g/dl

						
							
							2.370±0.033

						
							
							2.405±0.045

						
							
							2.421±0.032

						
							
							N.S

						
							
							2.370±0.033

						
							
							2.423±0.047

						
							
							2.398±0.037

						
							
							N.S

						
					

					
							
							Total protein g/dl

						
							
							5.156±0.143

						
							
							5.439±0.068

						
							
							5.436±0.108

						
							
							N.S

						
							
							5.156±0.143

						
							
							5.440±0.076

						
							
							5.436±0.091

						
							
							N.S

						
					

					
							
							Globulin g/dl

						
							
							2.786±0.121

						
							
							3.057±0.070

						
							
							3.015±0.101

						
							
							N.S

						
							
							2.786± 0.121

						
							
							3.044±0.075

						
							
							3.037±0.089

						
							
							N.S

						
					

				
			

			N.S: Non-significant.

			Table 10: Effect of C >224 T and T >437 C SNPs on egg qualitative traits (Mean±SE).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Periods

						
							
							Genotypes

						
					

					
							
							 C <224 T

						
							
							Significant level

						
							
							 T <437 C

						
							
							Significant level 

						
					

					
							
							CC

						
							
							CT

						
							
							TT

						
							
							TT

						
							
							TC

						
							
							CC

						
					

					
							
							Shell weight (gm)

						
							
							6.93± 0.10

						
							
							6.98± 0.12

						
							
							6.99± 0.16

						
							
							N.S

						
							
							6.93± 0.10 

						
							
							6.93± 0.12 

						
							
							7.04± 0.15 

						
							
							N.S

						
					

					
							
							Shell thickness (mm)

						
							
							0.385±0.007

						
							
							0.380± 0.005

						
							
							0.385± 0.006

						
							
							N.S

						
							
							0.38± 0.007 

						
							
							0.37± 0.006 

						
							
							0.38± 0.005 

						
							
							N.S

						
					

					
							
							Yolk weight (gm) 

						
							
							16.06± 0.32

						
							
							15.94± 0.21

						
							
							15.81± 0.36

						
							
							N.S

						
							
							16.06± 0.32 

						
							
							15.79 ± 0.22 

						
							
							16.00± 0.31 

						
							
							N.S

						
					

					
							
							Yolk height (mm) 

						
							
							19.29± 0.22

						
							
							18.79± 0.21

						
							
							18.71± 0.26

						
							
							N.S

						
							
							19.29± 0.22 

						
							
							18.91± 0.22 

						
							
							18.60± 0.25 

						
							
							N.S

						
					

					
							
							Yolk diameter (mm) 

						
							
							38.64± 0.30

						
							
							39.37± 0.30

						
							
							38.72± 0.27

						
							
							N.S

						
							
							38.64± 0.30 

						
							
							39.35± 0.34 

						
							
							38.88± 0.25 

						
							
							N.S

						
					

					
							
							Albumin weight (gm) 

						
							
							26.62± 0.54

						
							
							26.30± 0.56

						
							
							26.34± 0.68

						
							
							N.S

						
							
							26.62± 0.54 

						
							
							26.43± 0.63 

						
							
							26.19± 0.59 

						
							
							N.S

						
					

					
							
							Albumin diameter (mm)

						
							
							75.19± 1.11

						
							
							74.43± 0.87

						
							
							76.49± 1.05

						
							
							N.S

						
							
							75.19± 1.11 

						
							
							74.15± 0.93 

						
							
							76.37± 0.97 

						
							
							N.S

						
					

					
							
							Albumin height (mm) 

						
							
							7.08 ± 0.19

						
							
							7.43± 0.19

						
							
							7.04± 0.23

						
							
							N.S

						
							
							7.08± 0.19 

						
							
							7.40± 0.22 

						
							
							7.16± 0.20 

						
							
							N.S

						
					

				
			

			N.S: Non-significant.

			highly percentage made a marker for genetic variation into species that can be used in selection program, therefore, the researcher (Uberu et al., 2022) confirmed that the prolactin has an effect on brooding and incubation behavior and thus on egg production.

			Effect of C >224 T and T >437 C SNPs on egg qualitative traits

			As shown in Table 10, there were no significant differences were show in all genotypes of C>224T and T>437C SNPs at all experiment periods on egg qualitative traits, That may be due to followed a nutrition that could be used in local flocks for genetic improvement and selection. 

			Conclusion

			This research led us to conclude that certain genotypes of the prolactin gene have a significant effect on egg mass and feed-intake, making this gene a potential candidate for use in developing selection programs to improve the productive traits of local chickens in Iraq.
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Abstract | This study was conducted to assess the effect of prolactin (PRL) gene polymorphisms on performance and
physiological traits of local chickens. For this purpose one hundred birds were analyzed. The percentage of CC, CT,
TT genotypes and allele frequency were non-significant of prolactin gene polymorphisms on C< 224T SNPs, but
there was a significant effect (P<0.05) between T'T, TC, CC genotypes on T>437C SNPs, C allele was superiority
compared with T allele on T> 437C SNPs of PRL gene. Three genotypes were discovered by using DNA sequencing
for PRL gene on C>224T SNPs (CC, CT and TT), also on T>437C SNPs (T'T, TC and CC). The mutation T>437C
significantly affected (P<0.05) between T'T, TC and CC genotypes in periods 1-5 on feed intake trait, age and weight
at sexual maturity, egg number, feed conversion ratio, blood serum and egg qualitative traits showed no significant
effects of C>224 T and T>437 C SNPs. Egg weight and egg mass traits had a significant impacted (P 0.05) between
CC, CT and TT genotypes of C>224 T SNPs in period four and period 56 respectively, there were no significant
impacts on T>437 C SNPs of all genotypes T'T, TC and CC. These finding highlight the diversity and of prolactin
genes in the local chicken which may help to streamline the preservation of traits for future for enhanced productivity.
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INTRODUCTION

oultry processes had developed during last decades

that raised the genetic improvement by using modern
requirements to detect the genetic sites on poultry
(Haley and Koning, 2006). The researchers’ initiation into
developing the poultry industry through selection and
genetic improvement had a positive impact on the mass
of eggs produced by laying hens and other productive and
qualitative traits (Abuja and Albertin,2001; Knight, 2000).
The rapid scientific movement in applying molecular
genetics programs has led to the development of selection

programs based on external appearance, thus achieving the
desired goal in the selection process (Hartman ez @/, 2001).
In order to achieve a high level of production in poultry,
it is possible to improve performance instead of the old
methods used in breeding and genetic improvement
programs (Manoharan ez al., 2022). Prolactin (PRL) gene
contains 229 amino acids located on chromosome 2 and
consists of 5 exons and 4 introns with a total length of
9536 bp: Genbank accession no.AF288765.2 (Li ¢ al.,
2013; Yousefi ez al., 2012). Prolactin is a steroid hormone
that induces broodiness in chickens. In addition to the
prolactin hormone, the incubating nature of chickens is also
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