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Abstract
This study analyzed the single nucleotide polymorphism (SNP) of 35 Holstein cattle. It was aimed to estimate the breeding
value, additive, dominant variance and allele substitution of (SCD1) gene (exon 5) and their effect on milk production. Three
genotypes were found, CC, CT and TT, using PCR-SNP. Breeding value of these genotypes were 0.05, -0.108 and -0.266
respectively and dominant deviation were 0.006, 0.032 and 0.169 respectively the values of genetic variance (VG), additive
variance (VA) and dominants variance (VD) were: 0.004, 0.003 and 0.001 respectively, the average gene effect of C and T
alleles was 0.025 and -0.133 respectively. It can be concluded that selection of C allele and its actual value as one or two copies
in individuals improve the milk production of Holstein cattle.
Key words: Breeding value, dominates variance, alleles substitute, (SCD1) gene.

Introduction
Stearoyl-CoA desaturase (SCD1) is one of the

endoplasmic reticulum enzymes that are involved in
converting saturated fatty acids that are considered
harmful to the body into single-chain polyunsaturated fatty
acids (MUFA) by means of a double sphincter
(Kgwatalala et al., 2009), the effect of this gene is found
in cows on chromosome 26 It produces a double cis type
between the 9 and 10 carbon atoms of fatty acids
(Schennink et al., 2008), Also the (SCD1) gene significant
relationships between the polymorphisms in exon 5 of
the SCD locus and the FA profile of carcass fat (Taniguchi
et al., 2004) and, more recently. of milk fat (Mele et al.,
2007; Moioli et al., 2007) have been reported for cattle.
In particular, an effect of the SCD genotype on
monounsaturated FA content and in the desaturase activity
of the SCD enzyme has been detected in Italian Holsteins
(Mele et al., 2007).

Genetic improvement which depends on selection
programs based on genetic information focuses primarily
on the dominint, additive and epist-asis between allele
and non-allele genes have a sign incant impact on livestock
performance (Jicai et al., 2017) As to that the dominance
effect has an added value to the additive affect within
the variance of the studied trait so many studies focused
on this effect because it has an important role in the
overall variation of complex and production traits (Moore

and Haig, 1991; Wittenburg et al., 2017; Xaing et al.,
2016).

It is important analyze the genetic variance
component to estimate the breeding value and the
interaction between alleles which represented by additive
and dominant values respectively (Falconer and mackay,
1996).

This study aimed to estimate of breeding value,
additive, dominants variance and alleles substitutes effects
of SCD1 gene and their effects on milk production and
components in Holstein cattle and use the results as a
guideline for improving the performance of livestock’s.

Materials and methods
Experimental animals

The study was carried out in southern Iraq at the Taj
Al-Nahrain tributaries belonging to Taj Al-Nahrain,
located within the administrative boundaries of Diwaniyah
Governorate (180 km south of Baghdad) for the period
from 1/2/2019 to 1/4/2020, on a sample of 35 cows from
the Holstein-Friesian cattle imported from Germany. The
birth sequences were heterogeneous.
DNA extraction

DNA was extracted from the blood samples of the
cows (10 ml of udder vein) for the purpose of conducting
the molecular examination of the studied gene (SCD1) in
the scientific progress laboratory located in Baghdad/



Harthiya for the period in order to separate the genetic
material and determine the genetics of the SCD1 gene
,The studied gene was made up of 400 pb and analyzed
by analyzing the polymorphism of the single nucleotide
(SNP) in the Exon5 region of the (SCD1) gene located
on chromosome (26).

The amplification reaction was carried out in the
following conditions: an initial denaturation step at 95oC
for 5 min followed by 1 cycles of denaturation at 95oC
for 30 sec, annealing at 56.7oC for 30 sec and extension
at72! for 30 sec. followed by 30 cycles, and a final
extension of 72oC for 7 min., and hold 10oC followed by
1 cycles, the PCR technique was used to determine SNP
in exon 5 of the SCD1 gene.
Statistical Analysis

The genotypic frequencies, allelic frequencies, were
analyzed with SAS program. The genotype distributions
in this breed were tested for Hardy- Weinberg equilibrium
using the appropriate test (Chi-square- 2), Equations
used to calculate values were according to Falconer and
Mackay (1996).

1- Average allele C effect, 1= C : q[a+d(q-p)]
2- Average allele T effect, 2 = T : -p[a+d(q-p)]
3- Average effect of gene substitution = 1 - 2
4- Breeding values CC= 2x 1, CT = 1+ 2 ,TT =

2x 2
5- Dominants deviations CC= - 2q²d , CT = 2pqd, TT

= -2p²d
6- The variances AV = 2pq ² , DV = 4p²q²d², GV =

VA + VD

Results and Discussion
The results showed the number and percentage of

SCD gene in the studied sample, there were high
significant differences (P <0.01) between the ratios of
the different genotypes, which amounted to (71.43, 25.71
and 2.86) in succession of the genotypes (CC, CT and
TT) where The results showed a clear superiority of the
genotypes of the pure individuals carrying the genotype
(CC) followed by the hybrid (CT) with a low recessive
genotype (TT) ratio in the studied sample table 2 and the
mechanical frequency was within (0.84 and 0.16) for
alleles C and T Sequentially and observed through the

Table 1: Primers sequence used in the study.

Primer Sequences Amplicon Annealing
Name size(bp) temp oC

SCD ex5-F 5‘-CCCATTCGCTCTTGTTCTGT-3‘    400 56.7
SCD ex5-R 5‘-CGTGGTCTTGCTGTGGACT-3‘

current results when compared with previous studies and
on the same region of the gene (SCD) was found mostly
Turkish issued B Hybrid and hereditary genotypes (CT
and CC) and sometimes recessive structure (TT) and
this is similar to part of our current results and sometimes
contradictory, and this can be explained by the difference
in the sample size and study area (Conte et al., 2006 and
Macciotta et al., 2008 and Alim et al., 2012).

The results showed that the mean effect of allele
substitution (C) at alleles (T) in this study is 0.158, and
the average allele substitution (T) at alleles (C) is -0.158
table 3 which means the importance of selection towards
the allele (C) and its actual value In the event that there
are several copies of it for the characteristic of milk
production, and through the results of the current study it
can be concluded that estimating the educational value
by using the genetic markers will increase the genetic
yield, which leads to reducing the range of the generation,
increasing the genetic accuracy and reducing the cost,

Table 2: The number and percentages of genotypes and the
Repetition Alleles of a gene SCD1.

Genotype Nu. Percentage (%)
CC 25 71.43
CT 9 25.71
TT 1 2.86

total 35 100%
Chi-square- 2 --- 41.171**

Alleles Repetition
C 0.84
T 0.16

** (P<0.01)

Table 3: Average allele and Average effect of gene substitution.

Allele Average allele Average effect of gene substitution
C 0.025 0.158
T -0.133 -0.158

Table 4: Breeding value and dominance deviation of genotype
in (SCD1) gene for milk production.

Genotype Number (A-TMP) BV DD AV DV GV
CC 25 4092.27 0.05 0.006
CT 9 3632.14 -0.108 0.032 0.003 0.001 0.004
TT 1 2640 -0.266 0.169

A-TMP: Average of total milk production, BV: Breeding value,
DD: The dominance deviation AV: Additive variance,
DV: Dominance variance, GV: Genetic variance

and the accuracy of using the genetic markers
in the educational value It depends on the amount
of the genetic equivalent of the traits and the
size of the data provided An abundance of
phenotypic characteristics and their relationship
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to genetic markers and consequently the use of these
markers as an effective selection method for improving
animal performance on farms (Falconer and Mackay,
1996).

Individuals with a genotype CC recorded the highest
milk production rate compared to the CT and TT
combinations (4092.27, 3632.14 and 2640, respectively).
The genotype CC recorded the highest educational value,
where this composition recorded the highest milk
production and the lowest DD compared to the other
two combinations table 4. Through these results, it
indicates that the genotype CC and the fact that the AV
is high compared to (DV), the choice of genotype CC is
useful and good because (AV) will be inherited for future
generations (Jicai et al., 2017).

Conclusion
The CC genotype represented greatest breeding

value, greater milk production and lesser dominat variation
for Holstein cattle.

References
Alim, M.A., Y.P. Fan, X.P. Wu, Y. Xie, Y. Zhang, S.L.D. Zhang,

X. Sun, Y. Zhang, Q. Zhang, L. Liu and G. Guo (2012).
Genetic effects of Stearoyl-Coenzyme A Desaturase (SCD)
Polymorphism on Milk Production Traits in the Chinese
Dairy Population. Springer Science and Business Media
B.V. 2012, Mol. Biol. Rep., 39: 8733–8740.

Conte, G., M. Mele, B. Castiglioni, A. Serra, M. Viva, S. Chessa,
G. Pagnacco and P. Secchiari (2006). Relationship between
bovine SCD polymorphism locus and mammary gland
desaturation activity. In: 8th world congress on genetics
applied to livestock production, Belo Horizonte, Minas
Gerais, Brazil, 2006. Instituto Prociancia, pp 22–37.

Falconer, D.S. and T.F.C. Mackay (1996). Introduction to
Quantitative Genetics. 4th ed. Longman Group Ltd., Harlow,
UK.

Jicai Jiang, Botong Shen, R.O. Jeffrey, Connell, M. Paul, Van
Raden, B. John, Cole and Li Mal (2017). Dissection of
additive, dominance and imprinting effects for production
and reproduction traits in Holstein cattle. BMC Genomics,
18: 425.

Kgwatalala, P.M., E.M. lbeagha- Awemu, A.F. Mustafa and X.

Zhao (2009). Influence of Stearoyl Coenzyme A
Desaturase1Genotype and Stage of Lactation on Fatty
Acid composition of Canadian Jersey Cows. J. Dairy Sci.,
92: 1220–1228.

Macciotta, N.P., M. Mele, G. Conte, A. Serra, M. Cassandro, R.
Dal Zotto, A.C. Borlino, G. Pagnacco and P. Secchiari (2008).
Association between a polymorphism at the stearoyl CoA
desaturase locus and milk production traits in Italian
Holsteins. J. Dairy Res., 91(8): 3184–3189. doi:10.3168/
jds.2007-0947.

Mele, M., G. Conte, B. Castiglioni, S. Chessa, N. Macciotta, A.
Serra, A. Buccioni, G. Pagnacco and P. Secchiari (2007).
Stearoyl-CoA desaturase gene polymorphismandmilk fatty
acid composition in Italian Holsteins. J. Dairy Sci., 90:
4458–4465.

Moore, T. and D. Haig (1991). Genomic imprinting in mammalian
development: a parental tug-of-war. Trends Genet., 7(2):
45-9.

Moioli, B., G. Contarini, A. Avalli, G. Cavillo, L. Orr, G. De Matteis,
G. Masoero and F. Napoletano (2007). Effect of stearoyl
coenzyme A desaturase polymorphism on fatty acid
composition of milk. J. Dairy Sci., 90: 3553–3558.

SAS. (2012). Statistical Analysis System, User’s Guide.
Statistical. Version 9.1th ed. SAS. Inst. Inc. Cary. N.C. USA.

Schennink, A., J.M.L. Heck, H. Bovenhuis, M.H.P.W. Visker,
H.J.F. van Valenberg and J.A.M. van Arendonk (2008).
Milk Fatty Acid Unsaturation: Genetic Parameters and
Effects of Stearoyl - CoA Desaturase (SCD1) and Acyl
CoA: Diacylgiycerol Acyltransferase 1 (DGAT1). J. Dairy
Sci., 91: 2135–2143.

Taniguchi, M., T. Utsugi, K. Oyama, H. Mannen, M. Kobayashi,
Y. Tanabe, A. Ogino and S. Tsuji (2004). Genotype of
stearoyl-coA desaturase is associated with fatty acid
composition in Japanese Black cattle. Mamm Genome,
15(2): 142–148.

Wittenburg, D., N. Melzer, N. Reinsch (2015). Genomic additive
and dominance variance of milk performance traits. Journal
of Animal Breeding and Genetics, 132(1): 3-8.

Xiang, T., O.F. Christensen, Z.G. Yitezica and A. Legan’a (2016).
Genomic evaluation by including dominance effects and
in breeding depression for purebred and crossbred
perfbrmance with an application in pigs. Genetics
Selection Evolution, 48(1):.


