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Annotation: The study was 

conducted at the Private Station on samples 

consisting of 60 blood samples taken from 

60 Awassi ewes during their 3rd lambing 

season in the year 2023. The system used for 

sheep breeding at the station is in open and 

semi-open pens, with closed facilities for 

young lambs. Results showed a significant 

effect of SNP in exone 2 from CSRP-1 gene 

on all immunity parameters (P<0.05), TNF-α 

altered significantly and the highest 

concentration was recorded in sheep with 

wild genotype (74.99 pg/ml) compared with 

the sheep with mutant genotype (60.14 

pg/ml). IgA, TGF-β and IL-6 differed 

significantly (P<0.05) between wild and 

mutant groups, the highest concentration 

were recorded in wild group namely, 

201.07µ / ml, 60.84 pg/ml and 494.55 pg/ml 

respectively. The TNF-α altered significantly 

and the highest concentration was recorded 

in sheep with wild genotype (70.90 pg/ml) 

compared with the sheep with mutant 

genotype (64.24 pg/ml). IgA and IL-6 

differed significantly between wild and 

mutant groups and the highest values were 

http://creativecommons.org/licenses/by/4.0/
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noticed in wild namely, 220.07 and 290.05 

pg / ml respectively compared with values 

in mutant group namely, 161.02 and 393.79 

pg / ml respectively. Results showed that the 

IL-1β and TGF-β did not differed 

significantly between wild or mutant groups 

according exon 5 position. 

 Keywords: CSRP-1, Immunity, local 

sheep. 

  

 

Introduction:  

Cysteine is a crystalline sulfur amino acid and is considered one of the essential and important 

components in protein synthesis. Its chemical formula is HO2CCH(NH2) CH2SH, and it is a non-

essential amino acid, meaning that the body can produce it (Banjac et al., 2008).  

The genetic codes for the production of this amino acid in eukaryotes are UGU and UGC. 

Cysteine contains a thiol group (SH), which gives it hydrophobic properties (water-repellent). The 

reason this amino acid is effective in the processes of building several proteins and enzymes is due 

to its thiol group, which interacts with many other chemical compounds within the body. It is 

believed that this acid may have played an important role in the origin and evolution of life on 

Earth (Kitadai and Maruyama, 2018). 

Cystine is primarily produced by the breakdown of proteins inside the cell. Under normal 

metabolic conditions, it passes from lysosomes to the intercellular fluid and then is broken down 

and reused in the synthesis of proteins. However, in some cases of metabolic disorders, whether 

due to genetic or environmental reasons, a disruption occurs in the function of the systems 

responsible for transporting and breaking down cystine across the lysosomal membranes. This 

leads to the accumulation of cystine within the lysosomes, and since this amino acid is crystalline 

(difficult to degrade), it results in the formation of crystals within living cells, causing damage to 

tissues and organs. This condition in humans is specifically known as cystinosis (Levtchenko, 

2019). 

Dickinson (2002) stated that cysteine has the ability to bind with several compounds responsible 

for immunity, including immunoglobulin IgG, which leads to its conversion into four different 

types in the series, depending on the degree of coupling with cysteine. This means an increase in 

its efficiency as an antibiotic and a diversity in its immune roles. 

In another context, Slominski and his colleagues (2004) indicated that cysteine is absorbed by skin 

cells and interferes in the processes of melanin production, accelerating the conversion of 

eumelanin to pheomelanin. 

Cysteine works in conjunction with other compounds called cathepsins, which are lysosomal 

proteases specialized in controlling cellular division. In humans, for example, there are eleven 

types of cathepsins, abbreviated as CCs, which make up about 25% of the total proteolytic 

enzymes in the body. They work to inhibit abnormal divisions in active tissue cells, provided that 

the appropriate pH level for their activity is maintained (Javorsek et al., 2019). 

CSRP-1 It is one of the genes that encode proteins rich in glycine, cysteine, and methionine, and it 

is considered one of the important genes in sheep. It is located on chromosome number 12 and 

consists of seven coding regions (exons) and six non-coding regions (introns), with a total length 

of 36,417 base pairs (NCBI, 2023).  
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Recent studies indicate that this gene encodes a large group of similar proteins, all of which share 

the presence of disulfide bonds. The gene expression of this gene varies according to the tissue 

type with the strongest expression occurring in the rumen area, while its gene expression 

decreases in other tissues (NCBI, 2023). 

Materials and methods: 

The study was conducted at the Private Station on samples consisting of 60 blood samples taken 

from 60 Awassi ewes during their 3rd lambing season. The system used for sheep breeding at the 

station is in open and semi-open pens, with closed facilities for young lambs. The herd is managed 

according to a program that includes feeding, preparation for the breeding season, and 

arrangements for the stages of pregnancy and lambing, as well as health and veterinary care. 

A total of 10 ml of blood was collected from the jugular vein of each ewe into a collection tube 

containing an anticoagulant of the type EDTAK2 produced by Promega. The samples were 

transported in a refrigerated container to the laboratory for preservation by freezing at -4°C and 

immediate DNA extraction. 

The primers were selected as shown in Table for the purpose of conducting molecular detection 

and identifying the phenotypic diversity of the CSRP-1 gene. 

After the polymerization reaction was completed, the presence or absence of mutations was 

detected using sequencing by sending the samples to be read in South Korea and receiving the 

results via email. 

Blood samples were withdrawn from uterine vein through milking and ELISA test was used to 

determine the immunity parameters concentration from each ewe.  

The statistical program SAS (2016) was used to analyze the obtained data according to the 

Complete Randomized Design (C.R.D.) and according to the mathematical model below:  

Yijk = µ + Ti + eijk  

where:  

Yijk: the effect of each observation in any treatment included in the experiment. 

"µ: overall mean  

Ti: effect of the genetic composition of gene on the studied traits  

eijk: effect of random error.  

A Duncan test was conducted to compare the means at a significance level of P<0.01 and P<0.05. 

As for the distribution of the studied sample according to the genetic compositions of the two 

position of CSRP-1 gene. 

Results and discussion:  

Results showed a significant effect of SNP in exone 2 from CSRP-1 gene on all immunity 

parameters (P<0.05), table (1). 

TNF-α altered significantly and the highest concentration was recorded in sheep with wild 

genotype (74.99 pg/ml) compared with the sheep with mutant genotype (60.14 pg/ml).  

IL-1β differed significantly between sheep groups, the higest concentration was recorded in sheep 

with wild genotype (61.05 pg/ml) compared with the mutant group (37.25 pg/ml). 

Results showed that the IgA, TGF-β and IL-6 differed significantly (P<0.05) between wild and 

mutant groups, the highest concentration were recorded in wild group namely, 201.07µ / ml, 60.84 

pg/ml and 494.55 pg/ml respectively. 
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Table-1: effect of single nucleotide polymorphism in exon 2 on immunity parameters 

concentration. 

sd   ± mean 
Genotypes 

(exone-2) 
IL-6 

(pg / ml) 

TGF-β 

(pg/ml) 

IgA 

(µ / ml) 

IL-1β 

(pg / ml) 

TNF-α 

(pg /ml) 

494.55± 

15.80 

60.84± 

4.44 

201.07± 

10.9 

61.05± 

1.9 

74.99± 

3.17 

Wild 

(GG) 

389.29 

±8.51 

51.11 ± 

3.16 

180.02± 

17.22 

37.25 ± 

4.63 

60.14 ± 

2.66 
Mutant (CC) 

* * * * * Significance 
 

*(P<0.05) 

Results showed a significant effect of SNP in exone 5 from CSRP-1 gene on some of immunity 

parameters, table (2). 

The TNF-α altered significantly and the highest concentration was recorded in sheep with wild 

genotype (70.90 pg/ml) compared with the sheep with mutant genotype (64.24 pg/ml). IgA and 

IL-6 differed significantly between wild and mutant groups and the highest values were noticed in 

wild namely, 220.07 and 290.05 pg / ml respectively compared with values in mutant group 

namely, 161.02 and 393.79 pg / ml respectively.  

Results showed that the IL-1β and TGF-β did not differed significantly between wild or mutant 

groups according exon 5 position. 

Table-2: effect of single nucleotide polymorphism in exon 5 on immunity parameters 

concentration.  

sd   ± mean 
Genotypes 

(exone-2) 
IL-6 

(pg / ml) 

TGF-β 

(pg/ml) 

IgA 

(µ / ml) 

IL-1β 

(pg / ml) 

TNF-α 

(pg /ml) 

490.05± 

10.00 

56.43± 

4.67 

220.07± 

13.3 

53.23± 

3.88 

70.90± 

1.91 

Wild 

(GG) 

393.79 

±8.77 

55.45 ± 

5.11 

161.02± 

10.6 

55.06 ± 

3.68 

64.24 ± 

1.22 
Mutant (CC) 

** N.S ** N.S * Significance 
 

N.S (no significant), *(P<0.05), **(P<0.01) 

There are many studies that indicate that increased concentrations of immunoglobulins, especially 

IgA, IgG, and IgM, play a crucial role in protecting the fetus and sustaining pregnancy. 

Furthermore, the increase in their concentrations during pregnancy may be related to elevated 

levels in colostrum after birth, which positively reflects on the vitality of newborns and supports 

their immunity (Schuberth et al., 2008). The genetic variation is very important in sheep 

improving and selection and must interest of the single nucleotide change which lead to increase 

or decrease the immunity parameters. Trevisi and his colleagues (2016) concluded that the 

changes occurring within the reproductive system lead to variations in the concentration of most 

known cytokines to varying degrees, they pointed out the possibility of establishing a relationship 

between certain cytokines and specific reproductive diseases and issues. They emphasized that 

elevated levels of interleukins serve as a reliable method for predicting the risk (predisposition) of 

developing endometritis or retained placenta. 

The current results confirmed what Xie and his colleagues (2017) stated, which is that the female 

reproductive system of mammals is one of the most sensitive systems in the body to changes in 

cytokine levels. They emphasized the existence of different immune responses in this system 

compared to other body systems. 
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These results are consistent with what several previous studies have concluded. Lopez and his 

colleagues (2010), Young (2016), and Tanaka (2014) emphasized that cytokines play an important 

role in altering the concentrations of various reproductive hormones according to the requirements 

of each stage of reproductive activity. This effect manifests in several ways, including that 

cytokines act as protein messengers between cells or may modulate and regulate the production 

and metabolism of lipids. In other cases, cytokine concentration may even influence the general 

behavior of the animal, and all these effects contribute in one way or another to changing the 

levels of sex hormones. The results of the current study align with previous studies regarding the 

impact of cytokines on reproductive hormones, showing that some of these compounds, such as 

interleukins and tumor necrosis factors, can migrate to the brain and regulate body temperature as 

well as modify metabolic levels during hunger. All these functions contribute to improving the 

physiological condition of the animal, which positively reflects on the release of reproductive 

hormones. 

In conclusion: the genetic polymorphism of CSRP-1 gene effect significantly on immunity in 

sheep therefore, we must interest of any single base changes in this gene and determine the 

positive or negative effect on economic traits and consider it as genetic marker useful in sheep 

improve ring and selection programs.  
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