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ABSTRACT

Tyrosine kinase (TEK) is the subgroup of protein kinases class. Tyrosine kinase is a protein
in spermatozoa plasm that functions as a mediator during spermatozoa penetration to pellucide zone
3 (PZ3) of the ovum. The purpose of this study was to analyse the variation of receptor tyrosine
kinase genes related to the fresh semen qualities of Limousin bulls, using Polymerase Chain Reaction
Restriction Fragment Length Polymorphism (PCR-RFLP) method with HindlIl restriction enzyme
in A/AGCTT restriction site. This study used 20 blood samples of Limousin bull from Singosari
National Artificial Insemination Center at Malang. DNA amplification carried out by PCR method
using forward primer (TEK F) 5’-TAGATTGTCGCTTGCCTGGG-3’ and reverse primer (TEK R)
5’-CCTGTGCCGACAGGTTTACT-3". The data analyses were obtained by counting the total of RFLP
DNA fragments as the genetic variation. The correlation between the total of RFLP DNA fragments
and the fresh semen qualities were analysed by Spearman correlation test with RStudio software. The
polymorphic DNA fragments were on 136 bp, 88 bp, 72 bp, and 12 bp range. Monomorphic DNA
fragment was on 39 bp range. Correlation coefficient between the RFLP of DNA fragments total with
semen pH was -0,158 (negative correlation) with the p-value 0,912; semen volume was -0.105 (negative
correlation) with the p-value 0,659, sperm motility was -0,050 (positive correlation) with the p-value
0,831; and sperm concentration was 0.044 (positive correlation) with the p-value 0,852. The RFLP
DNA fragment total with some fresh semen evaluation parameters had very low correlation with no
significancy because of the p-value >0, 05.

Keywords: hindIIl; PCR RFLP;, semen; tyrosine kinase

ABSTRAK
Tirosin kinase (TEK) merupakan salah satu protein pada membran plasma spermatozoa

berfungsi sebagai mediator pertemuan antara spermatozoa dengan sel telur pada zona pelusida 3
(ZP3). Penelitian ini bertujuan untuk menganalisis adanya variasi gen tirosin kinase spermatozoa
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pada semen segar sapi limousin jantan menggunakan metode Polymerase Chain Reaction Restriction
Fragment Length Polymorphism (PCR-RFLP) berdasarkan hasil fragmen DNA yang menggunakan
enzim restriksi HindIIl. Penelitian ini menggunakan 20 sampel darah dan semen segar yang didapat
dari Balai Besar Inseminasi Buatan Singosari, Malang. Amplifikasi DNA dilakukan dengan metode PCR
menggunakan primer forward (TEK _F) 5’-TAGATTGTCGCTTGCCTGGG-3’ dan reverse (TEK_R)
5’-CCTGTGCCGACAGGTTTACT-3". Analisis data dilakukan dengan menghitung jumlah fragmen
DNA yang terbentuk dan korelasinya terkait kualitas semen segar dianalisis dengan uji Spearman. Variasi
gen tirosin kinase ditunjukkan dengan terbentuknya fragmen DNA. Fragmen DNA polimorfik berada
pada kisaran 136 bp, 88 bp, 72 bp, dan 12 bp, sedangkan fragmen DNA monomorfik berada pada kisaran
39 bp. Koefisien korelasi (r) antara jumlah fragmen DNA pada RFLP dengan pH semen bernilai -0,158
(tidak searah) dengan nilai signifikansi 0,912; volume semen bernilai -0.105 (tidak searah) dengan nilai
signifikansi 0,659; motilitas spermatozoa bernilai -0,050 (tidak searah) dengan nilai signifikansi 0,831;
dan konsentrasi spermatozoa 0,044 (searah) dengan nilai signifikansi 0,852. Jumlah fragmen DNA pada
RFLP dengan beberapa parameter uji kualitas semen segar tersebut memiliki korelasi sangat rendah dan

tidak signifikan (signifikansi >0,05).

Kata-kata kunci: hindIIl; PCR RFLP; semen; tirosin kinase

INTRODUCTION

Artificial insemination (Al) is a process
that inserts semen directly into a female womb,
able to increase the cattle productivity and
genetic quality. One of factors that successfully
determines artificial insemination program is
fresh semen qualities. Collected fresh semen
must be evaluated to assess the qualities before
its processed further in semen freezing process
(Susilawati et al., 2019; Yekti et al., 2017).
One of the cattles used as a semen donor in Al
program is limousin bull. Limousin bull has
compact body, bright brown hair (beige) colour,
body weight from 800-900 kg, and the carcast
reaches 50% of body weight (Beran et al., 2011;
Muada et al., 2017).

Nowadays, fresh semen qualities can
be evaluated macroscopically (semen volume
and pH), and microscopically (sperm motility
and concentration) (Muada et al., 2017). Fresh
semen qualities evaluation are only known
to determine the phenotipically qualities in
an individual and the genetic potential has
not determined yet. Thus, to predict the bull
fertility potential must be analysed genetically
(in molecular). If the gens that influence the
phenotip of sperm qualities are known, the
purpose of excellent breed selection with great
characteristic can be selected earlier (Hernawati
et al., 2016; Oktanella ef al., 2017)

Tyrosine kinase (TEK) is the subgroup
of protein kinase class. Tyrosine kinase is a
protein in spermatozoa plasm that functions as a
mediator between spermatozoa and an ovum in
penetrating pellucide zone 3 (PZ3) (Lalancette
et al., 2006). ILjiri et al. (2012) explains that
the activity of TEK helps the spermatogenesis

process, epididymical maturation, sperm
capacitation, acrosomal excogitation, fusion
process, and membrane interaction. Tyrosine
kinase also helps to stabilize the covalent bound
that arranges the protein membrane and activate
the transduction signal till the phosporilation
process happens. Thus, it can hyperactivate and
increase the sperm motility (Madyawati, 2008;
Madyawati and Srianto, 2007)

The development of molecular research
has used to analyse the genetic variation in DNA
level. Polymerase Chain Reaction Restriction
Fragment Length Polymorphism (PCR-RFLP)
is one of methods that can be used to detect the
genetic variation in population (Hashim and
Al-Shuhaib, 2019). The PCR-RFLP method
uses DNA marker based on restriction site with
endonuclease restriction enzyme. Restriction
enzyme can digest and restrict the DNA in
certain restriction site to several fragments
(Rahayu, 2013).

Based on the background of those
problems having been discussed, this study
attempts to analyse the variation of tyrosine
kinase genes of spermatozoa in limousin bulls’
fresh semen with PCR-RFLP, based on amplicon
bands pattern resulted by HindIIl restriction
reaction.

RESEARCH METHODS

Materials

Blood vacutainers, microtube,
micropipette, centrifugator, electrophoresis
device, microwave, vortex mixer, erlenmeyer
tube, PCR tube, UV transluminator Bio-Rad,
limousin bulls’ blood, Jena Bioscience Blood
DNA Preparation Kit (contains RBC lysis
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solution, cell lysis solution, protein precipitation
solution, washing buffer, dan DNA hydration
solution), agarose, TBE (Tris-borate-EDTA)
buffer, DNA ladder BenchTop Promega (marker)
1 kb, 100 bp, and 10 bp; PCR mix GoTaq®
Master Mixes Promega (berisi dNTPs, MgCl,,
Taq polymerase); primer Forward (TEK F)
5’-TAGATTGTCGCTTGCCTGGG-3",
and Reverse (TEK_R)
5’-CCTGTGCCGACAGGTTTACT-3’; HindIII
restriction enzyme, and ddH, 0.

Samples Collection

A total of 20 blood-samples were
collected from selected bulls of limousin from
Artificial Inseminaion Center (Balai Besar
Inseminasi Buatan/BBIB) at Singosari, Malang.
The samples were collected from the jugularis
vein, as much as 3-5 mL of blood volume
taken from each bull and put inside vacutainer
containing Ethylene Diamine Tetraacetic Acid .

DNA Isolation

Total genome was isolated from the
blood samples using the Jena Bioscience Blood
DNA Preparation Kit. There are three main
steps in DNA isolation: cell lysis, separation
of DNA from solid materials (such as cellulose
and proteins), and DNA purification (Green and
Sambrook, 2018).

DNA Amplification and RFLP

The DNA amplification used
forward and reverse primer with 10 pmol
concentration each as much as 1.5 uL;
DNA isolate 4 uL; ddH,O ad. 24 uL. PCR
technique used thermal cycler Bio-Rad with
predenaturation 94°C 2 min; denaturation
94°C 30 s; annealing 58-61°C 30 s;
elongation 72°C 1 min; and post elongation
72°C 7 min (Hernawati et al., 2021). PCR
products were restricted with HindIII
restriction enzyme. The reagents that used
are PCR DNA product as much as 4 pul;
nuclease free water (NFW) 17,2 ul; buffer
tango 3 ul; and HindIIl 0,8 pl. The RFLP
is incubated with 37°C temperature in one
night.

Data Analysis

The data analysis was obtained by
counting the total of RFLP DNA fragments
as the genetic variation. The correlation
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between the total of RFLP DNA fragments
and the fresh semen qualities were analysed
by Spearman correlation test with RStudio
software (RStudio Team, 2015).

RESULTS AND DISCUSSION

DNA Isolation

The total DNA were isolated from
20 limousin (Bos taurus) bulls whole-blood
samples by Jena Bioscience Blood DNA
Preparation Kit. The total DNA templates were
tested quantitatively using a Nano-200 Micro-
nucleic acid spectrophotometer machine on 230
nm, 260 nm and 280 nm wavelengths (A).

Table 1. DNA samples concentration and

purity test result.
, Purit Purit
Concentration (260 /220 (260/2}2;0

(ng/uL) nm) nm)

1 29.22 1.19 1.09
2 32.48 0.92 1.05
3 18.78 0.73 0.96
4 33.48 0.55 0.82
5 40.95 0.68 0.80
6 15.86 0.72 1.10
7 29.02 0.85 1.06
8 32.32 0.51 0.75
9 41.90 0.71 0.75
10 17.93 0.55 0.81
11 39.39 0.77 0.80
12 69.03 0.83 0.71
13 43.66 0.53 0.72
14 28.91 0.41 0.69
15 43.76 0.67 0.73
16 51.42 0.72 0.69
17 19.94 0.46 0.78
18 78.19 0.65 0.70
19 13.40 0.52 0.71
20 13.62 0.67 0.85

Note: DNA purity in A 260/230 nm =
2-2.2; DNA purity in A 260/230 nm = 1.8-2
(Green and Sambrook. 2018).

482



Fitria Senja et al.

Abdel-Latif and Osman (2017) explains
that DNA quantity test with spectrophotometer
can be calculated accurately through the
absorption of ultraviolet light. Double fragment
of DNA can absorb the UV light in wavelength
(M) 260 nm. the protein contaminants can absorb
the UV light in wavelength (A) 280 nm. and
the polysaccharide or another chemical content
contaminants can absorb the UV light in (1) 230
nm (Green and Sambrook. 2018).

The DNA purity level through protein
contaminants are between 1.8-2.0; while the
DNA purity level through polysaccharide
contaminants are between 2.0-2.2. When the
DNA purity level is below 1.8 for A 260/280 nm.
it means that the sample still contains protein
contaminants. When the DNA purity level is
below 2.0 for A 260/230 nm. it means that the
sample still contains polysaccaride or another
chemical content contaminant (Boesenberg-
Smith et al.. 2012).

The study concludes that the DNA
purities in all samples were below the range
levels. It shows that all samples probably still
contained protein. but all samples showed the
ideal DNA concentration which was 10 ng/uL
and it is good for amplification process (Abdel-
Latif and Osman. 2017; Boesenberg-Smith et
al.. 2012). The result of total qualities DNA
isolation which was tested by using 1% agarose
gel electrophoresis obtained a total DNA
band with fragment size >10.000 bp which is
presented in Figure 1.

DNA Amplification and RFLP

The result of DNA isolation samples were
continued to the amplification process with
Polymerase Chain Reaction (PCR) by thermal
cycler Bio-Rad and the PCR program can be
seen in Table 3. The primers used to amplify

Figure 1.

DNA isolation electrophoresis
visualization in agarose gel 1%
(M = marker; 1-20 = total DNA
samples)
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Table 2. Tyrosine kinase gene primary
oligonucleotide

Primer Oligonucleotide Sequence
Forward 5’-
(TEK_F) TAGATTGTCGCTTGCCTGGG
-3°
Reverse 5°-
(TEK_R) CCTGTGCCGACAGGTTTACT
-3°

Table 3. Polymerase Chain Reaction programs
for amplification

Steps Time Temperature
Predenaturation 3m 94°C
Denaturation 30s 94°C
Annealing 30s 58-61°C
Extension 1m 72°C
Post Extension 7m 72°C

the TEK gene were taken from genebank with
the sequence number NM_1739642. A pair of
primers used to perform TEK gene amplification
in limousin bulls are shown in Table 2.

The  amplification  process  for
approximately 90 minutes produces a product
which was then passed through a qualitative
agarose electrophoresis  test of 1.8%.
Electrophoresis results can be seen in Figure 2.

Hernawati et al. (2021) explains that
the desired target band of PCR products using
designed primers is 302 bp. The results of
visualization on the PCR product showed a
ribbon with a 302 bp fragment size according
to the target based on the primary design. DNA
PCR products were restricted with HindIII
restriction enzyme. The RFLP products were

i B 3 4 5 f 7 3 g4 0 (R P e e

Stdl

Figure 2. DNA PCR products electrophoresis
visualization in agarose gel 1.8% (M

=marker; 1-13 = DNA PCR products)
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Figure 3. RFLP electrophoresis visualization
in agarose gel 3% (1-20 = RFLP
samples; monomorphic fragment no.
3 = 39 bp; polimorphic fragments
no. 1 =136 bp. 2 =88 bp. 4 =72 bp.
5=12 bp.

shown in electrophoresis with 3% agarose gel
and 10 bp DNA ladder. The result was visualized
in UV transluminator Bio-Rad (Figure 3).

Polymerase Chain Reaction Restriction
Fragment Length Polymorphism (PCR-RFLP)
is used to analyse the polymorphism of genome
in organism with specific restriction enzyme
(Hashim and Al-Shuhaib. 2019). This study uses
HindllI restriction enzyme (which is produced
by Haemophilus influenza Rd) restricts the DNA
A/AGCTT sequence (Mo et al.. 2004). The
restriction enzyme will break the DNA chains
and make easy recognize the specific DNA
sequences (Schiitte ez al.. 2008).

There are two patterns produced by the
DNA fragment restriction: polymorphic (the
DNA fragment restricted in the different sizes
but partly does not appear in all samples) and
monomorphic (the DNA fragment restricted in
the same size and appears in all samples) (Hashim
and Al-Shuhaib. 2019). The monomorphic DNA
fragment is on 39 bp range. The polymorphic
DNA fragments are on 136 bp. 88 bp. 72 bp. and
12 bp.

Data Analysis

The fresh semen qualities data was
obtained from National Artificial Inswmination
Center (Balai Besar Inseminasi Buatan/BBIB)
at Singosari. Malang with five5 times data
sampling. which was done on January-May
2019. The fresh semen qualities include semen
pH. semen volume. sperm motility. and sperm
concentration. After the data qualities obtained.
it was correlated with the total of RFLP DNA
fragments to know the correlation of the
variables. The fresh semen qualities data and
the total of RFLP DNA fragments were shown
in Table 4.
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Table 4. The fresh semen qualities data and the
total of Restriction Fragment Length
Polymorphism/RFLP DNA fragments

Semen Semen Sperm Sperm RFLP DNA
No. H volume motility concentration fragments
PR mL) (%) (x109mL) total
1 63 6.8  69.90% 804.6 3
2 6.8 6.9  88.50% 967 3
3 69 6.4  90.60%  1.038.20 4
4 64 59  63.20% 854 1
5 64 7.4 59.20% 995 3
6 6.8 6.7  88.30% 873.2 1
7 6.8 7.7 88.80% 646.2 5
8 62 5.5 6550%  1.234.80 5
9 6.2 54  55.00%  1.360.40 5
10 6.8 45 8580%  1.241.80 5
11 6.2 6.2  89.70% 808.2 1
12 6.2 49  86.50% 927.8 4
13 63 52 65.30% 743.8 5
14 6.7 54 90.60% 995 1
15 6.8 54  83.50%  1.160.60 1
16 6.8 3.1  87.70%  1.088.20 3
17 6.8 5.6 90.70% 566.4 3
18 64 3.6 60.30% 831.8 1
19 6.6 7 29.20% 754 3
20 6.2 74 61.90%  1.632.00 1
Normality Test Data

The data normality test used to know
the data result is normally or non normally
distributed (Ghasemi and Zahediasl. 2012). The
normal distribution data shows the significancy
>(.05; if the significancy <0.05. the data is non
normally distributed. The normal distribution
data will be analysed with parametric statistical
test. but if the data is non normally distributed
will be analysed with non parametric statistical
test (such as Spearman test). Normality data test
uses Shapiro-Wilk by RStudio software with the
significancy 0.05. Shapiro-Wilk is used to test
the normality data belows 50 samples and gives
accurate decision (Hanusz et al.. 2016). The
result of data normality is shown in Table 5.
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Table 5. Normality data result

Data Significancy
RFLP DNA fragments amount 0.00221
Semen pH 0.00184
Semen volume (mL) 0.466
Sperm motility (%) 0.00235
Sperm concentration (10%mL) 0.513

Based on the data normality result (Table
5). it can be concluded that if the significancy >0.05
the data is normally distributed. If the significancy
<0.05 the data is non normally distributed. The
correlation analysis will use non parametric
statistical test. which is Spearman correlation test
using RStudio software (RStudio Team. 2015).

Correlation Test Between the DNA RFLP
Fragments Total with Fresh Semen Qualities

The correlation test in this study used
Spearman by RStudio software. Sperman test
is one of correlation methods used to measure
the correlation between two variables. The two
variables have not to be normally distributed data.
The result of Spearman correlation test is shown in
Table 6.

In correlation test between DNA RFLP
fragments total with semen pH (Table 6) showed
r = -0.0263 which meant the correlation was very
low (Myers and Sirois. 2004; Sedgwick. 2014) with
significancy 0.912. Negative correlation means
that as much as DNA RFLP fragments formed.

Jurnal Veteriner

the semen pH will decrease. Inversely. as few as
DNA RFLP fragments formed. the semen pH will
increase.

In correlation test between DNA RFLP
fragments total with semen volume (Table 6)
showed r = -0.105 which meant the correlation
was very low (Myers and Sirois. 2004; Sedgwick.
2014) with significancy 0.659. Negative
correlation means that as much as DNA RFLP
formed. the semen volume will decrease. Inversely.
as few as DNA RFLP formed. the semen volume
will increase. In correlation test between DNA
RFLP fragments total with sperm motility (Table
6) showed r = -0.050 which meant the correlation
was very low ) with significancy 0.831. Negative
correlation means that as much as DNA RFLP
formed. the sperm motility will decrease. Inversely.
as few as DNA RFLP formed. the sperm motility
will increase. In correlation test between DNA
RFLP fragments total with sperm concentration
(Table 6) showed r = 0.044 which meant the
correlation was very low ) with significancy 0.852.
Positive correlation means that as much as DNA
RFLP formed. the sperm motility will increase. and
as few as DNA RFLP formed. the sperm motility
will decrease.

Correlation  between DNA  RFLP
fragments total with fresh semen pH showed that
as few as DNA RFLP fragments total formed. the
fresh semen pH would increase. It means that as
few as polymorphism in tyrosine kinase gen make
fresh semen pH increase. (Madyawati and Srianto.
2007) explains that optimum pH of tyrosine kinase
is 7 and tyrosine kinase will maximally work in this
pH. The significancy is 0.912 (>0.05) and shows
the correlation is not significant (Janie. 2012).

Table 6. Spearman correlation test between the DNA Restriction Fragment Length Polymorphism
RFLP fragments total with fresh semen qualities result

Correlation Correlation Correlation Significancy
coefficient (r) interpretation (p-value)
Very low
DNA RFLP fragments total 0.0263 (negative 0.912
with semen pH correlation)
Very low
DNA RFLP fragments total ;5 (negative 0.659
with semen volume (mL) correlation)
Very low
DNA RFLP fragment()s total 0.050 (negative 0.831
with sperm motility (%) correlation)
DNA RFLP fragments total Very low (positive
with sperm concentration 0.044 corr};lationl)) 0.852
(10%mL)
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Correlation between DNA RFLP
fragments total with fresh semen volume showed
that as much as DNA RFLP fragments total
formed. the fresh semen volume would decrease.
Sperm volume contains membrane liquid and
some chemical components (such as cholesterol.
ion. etc) that can activate capacitation process
(Naz and Rajesh. 2004). As much as tyrosine
kinase activity can decrease the semen volume
that influence capacitation process. Inversely.
as few as tyrosine kinase activity can increase
the semen volume that influence capacitation
process. The signifincany is 0.659 (>0.05) and
shows the correlation is not significant (Janie.
2012).

Correlation between DNA RFLP
fragments total with sperm motility showed that
as much as DNA RFLP fragments total formed.
the sperm motility would decrease. Hernawati
et al. (2021) also explains that tyrosine kinase
gene sequence mutation increasing can decrease
sperm motility. It shows that polymorphisms
in tyrosine kinase gene can decrease the
phosporilation process and decrease the
activation of sperm motility. Tyrosine kinase is
inisiated by tyrosine kinase receptor (Ijiri e al..
2012). When the extracellular ligand binds with
the receptor. the tyrosine kinase receptor will
be activated and do the phosporilation process.
Phosporilation product will trigger the sperm
motility. The signifincany is 0.831 (>0.05) and
shows the correlation is not significant (Janie.
2012).

Correlation between DNA RFLP
fragments total with sperm concentration
showed that as much as DNA RFLP fragments
total formed. the sperm motility would increase.
While Hernawati et al. (2021) also explains
that tyrosine kinase gene sequence mutation
increasing can decrease sperm concentration.
One of tyrosine kinase functions is activating the
sperm capacitation. Sperm concentration is one
of components that can activate the capacitation
and show the sperm total (x10°) in 1 mL (Atiq
et al.. 2011). As much as sperm concentration
can normally activate the capacitation process.
Inversely. as few as sperm concentration can
decrease the activation of capacitation process.
Thus. the polymorphisms in tyrosine kinase
gene can decrease the sperm concentration
which can decrease the capacitation activation
process. The signifincany is 0.852 (>0.05) and
shows the correlation is not significant (Janie.
2012).
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CONCLUSION

The polymorphisme of tyrosine kinase gene
can be detected with PCR RFLP with HindIII
enzyme restriction. The polymorphic DNA
fragments were on 136 bp. 88 bp. 72 bp. and
12 bp range. Monomorphic DNA fragment was
on 39 bp range. Correlation coefficient between
the RFLP DNA fragments total with semen
pH was -0.158 (negative correlation) with
the p-value 0.912; semen volume was -0.105
(negative correlation) with the p-value 0.659.
sperm motility was -0.050 (positive correlation)
with the p-value 0.831; and sperm concentration
was 0.044 (positive correlation) with the p-value
0.852. The RFLP DNA fragment total with
some fresh semen evaluation parameters had
very low correlation.

SUGGESTION

The next research can use longer target of PCR
products to know the polymorphisme in another
nucleotide sequence.
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