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Abstract
A total of 30 cows from three dairy herds in Misan province were used to obtained polymorphism of bovine lactoferrin (LTF)
gene for a possible genetic marker information. Two alleles A, B were found in the examined population. The alleles controlled
the occurrence of two genotypes AA, AB. Statistical analysis showed that there was no Hardy-Weinberg equilibrium
between the observed and expected distribution of LTF genotype. It was found that polymorphism existed in bovine LTF
gene, which suggested that it could be associated with somatic cell count (susceptibility/resistance mastitis).
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Introduction
It is known that genetic merit for traits of animal
health and reproduction is in opposition to merit for
production traits. Thus, it is of great importance to discover
associations between genes related with animal health
and performance simultaneously. Lactoferrin (LF), an
iron-chelating protein, is present in many mammalian
biological fluids, including milk. Lactoferrin is a potential
genetic marker for mastitis resistance, due to the following
reasons: this protein plays a crucial role in immune
response during mastitis (e.g. Rainard & Riollet 2005);
the magnitude of its expression is connected to the udder
health state (e.g. Chen & Mao 2004); and, importantly,
the LF gene and its promoter are highly polymorphic.
Since LF exhibits potential for further application as a
mastitis resistance/susceptibility marker and selection for
mastitis resistance cannot interfere with selection for dairy
performance (which would diminish milk production
profitability) there is a need to evaluate whether LF is
associated with dairy performance traits. The unfavorable
effect of LF on milk traits may possibly make it an inferior
mastitis marker. Only a few papers have so far included
bovine chromosome 22 (in which the LF gene is localized)
among the regions of importance for milk traits (Ashwell
et al., 2004, Kolbehdari et al., 2009). There are,
however, reports that the LF genotype influences dairy
performance, apart from its impact on SCC (Kamiñski
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et al., 2006, O’Halloran et al., 2010). Due to the abovementioned facts, the aim of this paper was to investigate
the genetic polymorphism of LF gene in local Iraqi cattle
for the first time because of the close relationship between
LF gene and resistant to mastitis and other dairy
production trait as we mentioned above. Mastitis
represents true threat in local Iraqi cattle and can be
consider one of the main causes of reduction in milk
production, beside infection causes, there must be a
specific study identify the genetic causes of mastitis in
which LF is the most important one.

Materials and methods
Blood samples of 30 Local bovines were obtained
from the jugular vein. Animals were in lactation period,
samples collected in EDTA tubes (3ml) from each animal
and kept in refrigerator for further investigation. Genomic
DNA was extracted from the whole blood using the
salting out method [Sambrook and Russel, 2002 The LTF
genotypes were identified with the PCR-RFLP technique.
The isolate DNA was used for PCR amplification of the
LTF gene fragment of 301 bp with the use of the selected
primer. Sequences of the primers that were used in PCR
were reported previously by wojdak-Maksymiec et al.,
[5]. Sequences of LTFR and LTFF were 5'
CAGGTTGACACATCGGTTGAC 3’ and 5' GCC
TCATGACAACTCCCACAC 3', respectively. The PCR
mixture contained 2µL of DNA, 2µL 10X PCR buffer, 10
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pmoL of each primer, 1.5 mM Mgcl2, 200 µM dNTP, 1
unit Taq DNA polymerase and sterilized distilled water
to make a final volume of 20 µL. Conditions for PCR
were 94°C for 2 min, followed by 32 cycles of 94°C for
60 s, 61°C for 45 s and 72°C for 60s. The final step was
at 72°C for 5 min. PCR products were digested with
EcoRI enzyme (Fermentas Co.) which were used for
determination of LTF A and B alleles. Eight microliters
PCR products was digested with five units of (Eco R1)
enzyme in 20 µL of reaction at 37°C for 6 h for RFLP of
the LTF gene. Restriction fragments were analyzed
electrophoretically in 2% agarose gel in TBE buffer for 2
h, and the genotype bands were visualized under UV
light.

Results and discussion
In this experiment, PCR-RFLP method was utilized
as a useful approach for LTF genotype marking and it
could be considered as selection criterion in dairy cattle
population. The primers used in this study were similar to

Fig. 1: Gel electrophoresis of PCR product. From left to right;
lane 1 = molecular size markers; lanes 2-5 = PCR expression.
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those utilized by Wojdak-Maksymiec et al., in Polish
Black and White cattle (Wojdak-Maksymiec et al.,
2006). The AA, AB alleles of the LTF gene were
identified based on amplification of specific primer (LFTR
and LFTF), followed by digestion with the restriction
enzyme EcoRI. Fig. 1, represent PCR product
amplification of LTF gene after gel electrophoresis.
Two genotypes AA, AB of the LTF gene were
observed in this experiment. Allele A was characterized
by (125) bp fragment while the allele B was (175) bp.
The frequency of the AA, AB genotype in the all herds
was observed Fig. 2.
The result of t test indicated that statistically significant
(p<0.01) deviation were found in the studied population
between the observed and expected distribution of LTF
genotypes, according to the Hardy-Weinberg equilibrium.
Previously, it was stated that LTF gene can control the
broad-spectrum antimicrobial activity, especially against
coliform bacteria, such as Escherichia coli, which cause
severe mastitis in dairy cows. Several studies have
investigated regards association between bovine LTF
gene polymorphism and SCC of milk (Wojdak-Maksymiec
et al., 2006; Sender et al., 2006; Šrubaøová et al., 2009)
According to the Wojdak- Maksymiec et al., there is an
association between bovine LTF gene polymorphism in
the intron 6 region and SCC in Polish Black and white
dairy cows, that reported animals with AA genotypes
are associated with lower SCC than AB groups (WojdakMaksymiec et al., 2006). However, Sender et al.,
provided contrary results and reported genotype BB
animals showed the lowest SCC than the other groups
(Sender et al., 2006). Because of the low frequency of
the BB genotype, investigation on this polymorphism need
to be continued. Another investigation for polymorphism
of bovine LTF gene in the same region has been reported
by Šrubaøová and Dvoøák, who showed two genotypes

Fig. 2: Gel electrophoresis of LTF gene. PCR product after digestion with EcoR1 restriction enzyme, two alleles are resulted.
From left to right, lane-1 = molecular size marker; lane 2-5 = two alleles, A (125) bp; B (175) bp.
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AA and AB of LTF gene with frequency 57.14% and
42.86% for AA and AB respectively. And claimed there
is no significant difference between bovine LTF gene
polymorphism and SCC of milk (Šrubaøová et al., 2009).
Here in this study the AA, AB genotypes we found in
Iraqi bovine LTF gene may be associated with SCC,
therefore, LTF gene is highly responsible for increase
resistant to mastitis in Iraqi cows which represents a
serious danger that we must pay more attention to reduce
incidences of occurrence. Further study including SCC
investigation will improve our findings.

Conclusion
In summary, we showed that dairy cattle LTF gene
polymorphism is distinguishable by examining LTF/EcoRI,
and this gene could be as a marker for susceptibility/
resistance to mastitis. Our results also revealed that Iraqi
cows are genetically stable with polymorphism which
make them more resistance to infection. We suggest
including LTF gene in the selection future program to
improve immunity in our local dairy cows.
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