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Abstract
Total 150 birds of the Ross 308 type were raised in the fields of the Faculty of Agriculture/Anbar University. 
The breeding period lasted for 42 days. At the end of the breeding period, 60 birds were randomly selected. 
The blood samples of the birds were individually taken through the jugular vein. The genetic analysis was 
carried out in the laboratories of the Faculty of Biotechnology/University of Nahrain. The aim was to separate 
the genetic material and thus determine the genotype of the FGFBP1 gene. The study examined the diagnosis 
of genetic markers that are related to important characteristics of the carcass and the relationship between 
the study genes, the weights of the living birds, the measurements of the birds before the slaughter, and the 
characteristics of the carcass (carcass weight, net weight of the carcass and the percentage of carcasses, 
Abdominal fat in the carcass and internal weights of the intestines that include liver, heart and legumes) for 
the Ross 308 meat breeds are under study, thus identifying the frequency of the genotypes and replicating 
the gene to obtain the best possibility to improve the economic characteristics of the chicken. The FGFBP1 
gene was identified in the current study birds based on the packages that resulted from the DNA transfer of 
the individuals after the electrical transfer was carried out using the PCR-RFLP technique and the restriction 
enzyme Pst 1. The gene fragments (AA, AB, BB) were identified for FGFBP1 gene and were replicates of 
the genotypes (30.00, 48.33, 21.67) respectively. The replication of gene A 0.54 and gene B 0.46 exceeded 
the genetic makeup of the gene FGFBP1 The rest of the genotypes in the vivo characteristics of the first 
week and the rate of increase in weight For weekly in the first week and the amount of feed consumed in the 
week, second, third and feed conversion efficiency in the first week, the fourth week and the length of the 
chest, chest width and depth of the chest in the first week of the period of education and carcass weight and 
net carcass and the weight of the liver, heart and gizzard exceed significantly (0.05> P). FGFBP1 mutations 
were identified after sequencing of mutations of 65% for each and 35% for the Ross 308 meat samples.
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Introduction
The increase in the world population has led to 

increased demand for animal products and for purchasing 
it. In a way, the poultry industry helps to improve the 
productivity rates mainly through the use of genetic 
improvement programs [1]. The growing global demand 
for poultry meat has put the pressure on the breeders 
to increase growth and muscle mass while reducing 
abdominal fat. Currently, chickens are marketed in the 
same market as the previous age with a double body 
weight when it is compared to the last 50 years[2,3].

Genetically modified birds can be identified for 
carcass traits using genetic markers that bind to the 
genes that are responsible for carcass traits under study. 

The development of molecular genetics has led to the 
emergence of new tools to identify the genetic regions 
and salons involved in economically significant traits 
[4]. Several sites have been assigned quantitative traits 
location (QTL) for the performance of carcass recipes 
in different chromosomes in a study by [5,6]. (QTL) was 
assigned as a percentage between Drumstick and Thigh 
in the chromosome region 4, as this region is specific to 
the growth factor genes[7]. The QTL study also nominated 
two associated genes with specific traits (FGFBP1), since 
FGFBP1 is the link between fibroblast growth factors 
(FGFs) such as FGF1 and FGF2 [8,9]. Studies indicate 
that the protein binding of the growth factor of muscle 
cells FGFBP1 is able to transfer FGF2 from extra cellular 
filling as well as to improve the biological activities of 
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FGF1[10,11]. In previous studies, FGFBP1 was associated 
with the development of fetal muscle growth in broiler 
chicken embryos and contributed to the development of 
muscle mass of broiler chickens [12]. This study aimed 
to identify the multiple forms of FGFBP1, as well as the 
correlation between a polymorphism (SNP) with carcass 
traits, muscle development, and meat quality in the 
chicken groups tested.

Materials and Method
150 birds of commercial broiler chickens were 

raised Ross 308 in the poultry field of the Faculty 

of Agriculture/Anbar University, from 20/9/2017 to 
2/11/2017. In a way the birds were breed in battery 
system, each battery consists of four cages have meters 
and feeders. Then, the birds were split to cages, for each 
cage 10 birds and the weight of birds is taken every week. 
Blood samples were collected from the jugular vein in 
the neck randomly for 60 male birds and 5 ml females. 
The samples were placed in test tubes containing K2 
EDTA. These samples were kept in a chilled box and 
then transferred to freezing under 20°C. The blood 
samples were collected from the Faculty of Biological 
Agriculture/Al-Nahrain University/King Abdulaziz 
University for Science and Technology (Heredity).

Table 1: Sequence of primers used in the study

Results and Discussion
DNA extraction: Figure (1) shows the results obtained from the transfer of DNA samples using the acarose gel, 

which contains the dye of the aldehyde bromide.

Figure 1: For DNA samples extracted from Ross 308

Gene FGFBP1: The FGFBP1 gene was amplified 
using the PCR technique, in which several PCRs, 
Forward and Revers were used from each gene and 
isolated DNA samples. The PCR was determined 
according to the materials and Method of work. The 
multiplication samples were then injected by injecting 
7μL from each sample and using 4 μL of the size pieces 

(100-1500) in the 2% karose gel. The voltages were 
measured at 100 volts for 10 minutes and the voltages 
were then reduced to 80 volts for an hour and a half. To 
view the output of the relay to ensure the success of the 
extraction process and to obtain the size of the required 
parts as shown in Figure (2).
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Figure 2: Product of the PCR technique for FGFBP1 gene after it was placed in the alakaroz gel

The genotypes of the Ross 308 meat broiler were 
selected for FGFBP1 using RFLP and Pst 1, according 
to the separation of the materials and Method of work. 
The multiplication samples were carried out by injecting 
μL8 from each sample and using 4 μL of pieces of 
size information (100-1500) In a 2% concentration of 

alcohols. The voltages were measured at 100 volts for 10 
minutes and the voltages were then reduced to 80 volts 
for an hour and a half. The output was filmed to ensure 
that the extract was successful and to obtain the required 
cutting size as shown in Figure 3.

Figure 3: The product of digestion of the FGFBP1 gene using the restriction enzyme Pst 1 after the exposure 
of the dyed alkaloids to the amygdala bromide to the ultraviolet ray represents the column M Particles Size 
Information (100-1500) Base pair, column (6, 8) (3, 4, 5) are similar to the alleles and symbolized by BB, and 

finally column (1, 2, 7) are similar to alleles and are symbolized by AB.

Distribution of FGFBP1 genes in the genotypes of 
chicken meat samples Type: Ross 308 Table 2 shows 
the numbers and the percentages of the genotypes of 
the FGFBP1 gene as the percentage distribution of 
the genotypes (AA, AB, BB) is 30.00, 48.33, 21.67. 
This superiority shows that the mean values of gene 

replication should be taken into consideration if the 
selection is to be made through the abundance of 
FGFBP1 genes, followed by individuals with a genetic 
makeup of AA and then BB. The latter is low in value 
for low The FGFBP1 gene in this structure.
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Table 2: Distribution of number and percentages 
of genotypes of FGFBP1 for Ross 308 meat chicken 

samples

The Relationship of the Genotype with The 
weight of the carcass to broiler type Ross 308: Table 
(3) explains the results of the present experiment for the 
rate of the weight of the carcasses and the relationship of 
the genotypes with FGFBP1. There were no significant 
differences in the characteristics shown in the table due 
to the relative stability between the weights of the traits. 
These results were consistent with [12,13], when they 
conducted an experiment on the quality of the meat and 
its genetic relationship with the muscle characteristics of 
the line. The results showed that there was no significant 
difference in the weight of the carcass.

Table 3: Meanings ± The standard error of the weight characteristics of the carcasses of the genotype of the 
FGFBP1 gene in the meat breeder Ross 308

Gene Structure of FGFBP1 in the Weighting 
of the Internal Intestines of the Ross 308: Table (4) 
explains the results of the present trial of the internal 
weight of the internal organs (liver, heart and Gazard) 
and the relationship of the genotypes with FGFBP1. 
There was a significant superiority (0.05> P). The results 
of this experiment were consistent with [7]. Significant 
correlations were found for the weight of the liver, heart, 
and leg of the chicken meat line carcasses through the 
effects of growth factor genes, including FGFBP1 in the 
internal parts of the intestine.

Table 4: Meanings ± The standard error for the 
internal weight of the genotype of the FGFBP1 gene 

in the meat broiler
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Study of Sequence Analysis of FGFBP1 for 
Chicken Meat Type Ross 308: ̀ Forty samples of a PCR 
product were sent to Ross 308 meat chicken samples 
for the analysis of sequences of the FGFBP1 gene. The 
sequences were compared with the National Center for 
Biotechnology Information (NCBI) for the detection of 
sequences in the FGFBP1 gene. Amplifies part of the 
FGFBP1 gene by acting on Exon 2 in the gene. The 
variance obtained for FGFBP1 from the chicken meat 
samples under study is found in Exon 2 as compared 
to the National Center for Biotechnology Information 
(NCBI).

Types of mutations and their effect on the 
FGFBP1 gene: The differences in the sequences of 
nitrogen bases indicated the substitution mutations that 
affect the work of FGFBP1 gene. The type of variations 
of the types of codes that produce the protein in Ross 
308 meat, chickens were identified by using Mega 6 
program and as explained in Table 5.

Table 5: The variations in protein production after mutations

Conclusion
The replication of gene A 0.54 and gene B 0.46 

exceeded the genetic makeup of the gene FGFBP1 The 
rest of the genotypes in the In vivo characteristics of the 
first week and the rate of increase in weight For weekly 
in the first week and the amount of feed consumed in the 
week, second, third and feed conversion efficiency in the 
first week, the fourth week and the length of the chest, 
chest width and depth of the chest in the first week of 
the period of study and carcass weight and net carcass 
and the weight of the liver, heart and gizzard increased 
significantly (0.05> P).

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding.

References
1. Yang A, Emmerson DA, Dunnington EA and 

Siegel PB Heterosis and developmental stability of 
body and organ weights at hatch for parental line 
broiler breeders and specifi crosses among them. 
Poult. Sci. 1999,78: 942-948.

2. Barbut S, Sosnicki AA, Lonergan SM, Knapp T, 
Ciobanu DC, et al. Progress in reducing the pale, 
soft and exudative (PSE) problem in pork and 
poultry meat. Meat Sci2008,79: 46–63.

3. Mcelroy, J.P., D.E. Harry, J.C.M. Dekkers and 
S.J. Lamont. Molecular Markers Associated with 
Growth and Carcass Traits in Meat-type Chickens. 
7th World Congress on Genetics Applied to 
Livestock Production, 2002,August pp:19-23.

4. Dekkers JC Commercial application of marker- and 
gene-assisted selection in livestock: strategies and 
lessons. J. Anim. Sci. 2004,82: 313-328.

5. Baron EE, Moura AS, Ledur MC, Pinto LF, et al. 
QTL for percentage of carcass and carcass parts 



2724  Indian Journal of Public Health Research & Development, November 2019, Vol. 10, No. 11

in a broiler x layer cross. Anim. Genet. 2010,doi: 
10.1111/j.1365-2052.2010. 02105.x

6. Thakur, M . S., S. N. S. Parmar, T. C. Tolenkhomba, 
P. N. Srivastava, C. G. Joshi, D. N. Rank, J. V. 
Solanki and P. V. A. Pillai. Growth hormone gene 
polymorphism in Kadaknath breed of poultry. 
Indian Joumal of Biotechnology 2006,5, pp:189-
194.

7. Pertille, F.; Zanella, R.; Felicio, A. M.; Ledur, M. 
C.; Peixoto, J. O.,andCoutinho, L. L. Identification 
of polymorphism associated with production traits 
on chicken (Gallus gallus) chromosome 4. Genetics 
and MolecularResearch. 2015, 14: 10717-10728.

8. Wu DQ, Kan MK, Sato GH, Okamoto T, Sato 
JD. Characterization and molecular cloning of a 
putative binding protein for heparin-binding growth 
factors. J BiolChem, 1991,266:16778–16785.

9. Fletcher, D.L., Broiler breast meat color variation, 
pH, and texture . Poultry Sci., 1999, 78 pp:1323-
1327.

10. Aigner A, Butscheid M, Kunkel P, Krause E, et 
al. An FGF-binding protein (FGF-BP) exerts its 
biological function by parallel paracrine stimulation 

of tumor cell and endothelial cell proliferation 
through FGF-2 release. Int. J. Cancer 2001,92: 510-
517.

11. Tassi E, Al-Attar A, Aigner A, Swift MR, et al. 
Enhancement of firoblast growth factor (FGF) 
activity by an FGF-binding protein. J. Biol. Chem. 
2001,276: 40247-40253.

12. Gibby KA, McDonnell K, Schmidt MO and 
Wellstein A. A distinct role for secreted fibroblast 
growth factor binding proteins in development. 
Proc. Natl. Acad. Sci. U. S. A. 2009,106: 8585-
8590.

12. Felício. A.M., Boschiero. C, Balieiro.J.C.C, 
Ledur. M.C., Ferraz. J.B.S, Moura. A.S.A.M.T 
and Coutinho. L.L. Polymorphisms in FGFBP1 
and FGFBP2 genes associated with carcass and 
meat quality traits in chickens. Genet. Mol. Res. 
2013,12: 208-222.

13. Le Bihan-Duval. Elisabeth.; Martine, Debut.; 
Cecile, M. Berri.; Nadine, Sellier.; and Catherine, 
Beaumont. Chicken meat quality: genetic 
variability and relationship with growth and muscle 
characteristics. BMC Genetics. 2008,9: 1471–1506.




