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ABSTRACT

Kuantan cattle is a local beef cattle of Riau Province that adaptive and breed
well along the Kuantan river flow, found in Indragiri Hulu Regency and Kuantan
Singingi Regency, have smaller morphometric performance compared to other local
beef cattle and are relatively the same as Pesisir cattle. One of the genetic markers of
growth determinant in beef cattle is the GH/Alul gene locus. Identification of the
diversity of the GH/Alu | gene was carried out using the PCR-RFLP. Fifty four samples
of Kuantan cattle consisting of 25 samples from Indragiri Hulu Regency and 29 samples
from Kuantan Singingi Regency, as well as 25 samples of Pesisir cattle from BPTU-
HPT Padang Mengatas Payakumbuh, West Sumatra, were used in this study. The
oligonucleotida forward F-5>’GCTGCTCCTGAGGGCCCTTC-3> and reverse R-
5’CATGACCCTCAGGTACGTCTCCG-3’ used in this study along 211 bp of GH
Gene. The PCR mixture consisted of DNA templates 20 - 25 ng, 0.4 pL primer forward
dan primer reverse (10 ng primer forward and primer reverse), 25 puL dream tag green
master mix and ddH,O up to a 50 puL. PCR machine conditions consisted of 94°C
pradenaturation for 5 minutes, 94°C denaturation for 30 seconds, annealing 65°C for 1
minute, 72°C extension for 50 seconds and 72°C final extension for 5 minutes.
Identification of GH gene diversity using Alul at an incubation temperature of 37°C for
3 hours. The results in this study were found monomorphic of GH/Alul genes in
Kuantan and Pesisir cattle. The monomorphic in Kuantan cattle can be used as an

indicator to assess the purity of Kuantan cattle in this areas.
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Introduction

Kuantan cattles is one of Indonesia's local
beef cattle based on Decree of the Minister of
Agriculture Number: 1052/Kpts/SR.120/10/ 2014,
were lived and adapted well in areas along the
Kuantan river flow from Indragiri Hulu Regency to
Kuantan  Singingi Regency. The highest
population of Kuantan cattle (Figure 1) was found
in Indragiri Hulu Regency with a total of 5,959
heads and in Kuantan Singingi Regency was
2,386 heads (Department of Animal Husbandry
and Animal Health Riau Province, 2011). At
present, no official information is found on the
number of Kuantan cattle populations in this area,
and it is predicted that the population has
decreased from year to year.

Qualitatively and morphometrically, the
cattles have a variety of coat color, horn shape,
and morphometrics. The results of Zulfikar (2018)
showed that the coat color variations of male and
female adult cattle high significantly to differences
the size of chest circumference, body length,
shoulder height, hip height, hip width and
circumference of the scrotum (male), where cows
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with light coat color have morphometrics higher
than the dark coat color of Kuantan -cattle.
Kuantan cattle have relatively small body size and
bodyweight compared to Bali cattle breeds and
are relatively the same as Pesisir cattle (Decree of
The Minister ~ of  Agricultural Number:
2908/Kpts/OT.140/6/2011). The morphometric of
the bull i.e height of shoulder is 99.28 cm, the
body length is 103.78 cm and the chest
circumference is 126.22 cm with a bodyweight of
only about 138 kg while for the cows i.e the height
of shoulder is 99.19 cm, the body length is 102.35
cm and the chest circumference is 123. 27 cm
with the weight the body is only around 132.18 kg
(Decree of The Minister of Agricultural Number,
1052/Kpts/SR.120/10/2014).

Growth is a process of deposition, transfer
of the substance of cells and an increase in the
size and number of cells at different levels and
points in a certain time that is influenced by
growth genes (Lawrence and Fowler, 2002).
Growth in cattles is controlled by a complex
system that is through the presence of
somatotropic hormones (growth hormones). The
existence of somatic hormones is regulated
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Figure 1. Kuantan Cattle in Indragiri Hulu Regency.

through the presence of genes that encode the
hormones responsible for growth. Gene that have
a relationship with postnatal growth is Growth
Hormone (GH) which has an impact on bone and
muscle growth after birth, anabolism such as bone
growth and protein synthesis. GH is also needed
for tissue growth, fat metabolism, normal growth
(Etherton and Bauman, 1998), superovulation
response, ovulation rate, fertility rate and embryo
quality (Sumantri et al., 2011). GH consists of 191
amino acid sequences that are synthesized and
secreted by the anterior pituitary gland under
hypothalamic control, the two hormones it
produces are GH RH (GH Releasing Hormone)
and SRIF (Somatotrophin Releasing Inhibiting
Factor) (Silveira et al., 2008). GH is encoded by
the GH gene consisting of 5 exons and 4 introns
found at 19g26qter on the bovine chromosome
(Hediger et al., 1990).

Polymorphisms of GH/Alul genes as
growth markers in cattle has been reported by
several researchers, namely in Sahiwal cattle
(Biswas et al., 2003), Pesisir cattle (Jakaria et al.,
2007), Bali cattle, PO cattle, SIMPO cattle, LIMPO
cattle (Mu’in, 2008), FH cattle (Muin and
Zurahmah, 2009), Limousin cattle (Jakaria et al.,
2009), Limura cattle (Volkandari et al., 2013), FH
cattle (Volkandari et al., 2013), and there have
been no reports for Kuantan cattle. The Alul
mutation point is at position 2141 (C>G) of the
bovine GH gene, converts the amino acid Leucine
to Valine on the 127" sequence of proteins
(Volkandari et al., 2013).

Increasing the productivity of Kuantan
cattle could be done through selection and
crossbreeding. Conventional selection requires
high costs, a long time and a large population.
Application of marker assisted selection through
identification of GH/Alul gene polymorphisms, is
one solution that could be done. Identification of
gene diversity at the DNA level allows early
detection of genetic potential in the early growth
phase (Curi et al, 2005; Dekkers, 2004).
Identification of locus polymorphisms of DNA can
also be used as genetic markers to increase
livestock production if polymorphic is found, and
can also be used to assist conservation efforts if
found monomorphic.

Materials and Methods
Sampling and DNA extraction

Fifty-four samples of Kuantan cattle bloods
consist of 25 samples from Indragiri Hulu Regency

(Figure 1) and 29 samples from Kuantan Singingi
Regency and 25 Pesisir cattle from BPTU-HPT
Padang Mengatas West Sumatra were used in
this study. Blood collection using a 5 mL syringe
on vena jugularis vein, 4-5 mL blood was collected
in the EDTA vacuntainer tube and carried in a cool
box for DNA isolation. The process of DNA
isolation was carried out at the Animal Molecular
Genetic Laboratory of Faculty of Animal Science,
IPB Bogor using Phenol Chloroform Method
(Sambrook and Russel, 2001). The isolated DNA
was then tested using agarose gel electrophoresis
15% and a random sampling using a
spectrophotometer to calculate the concentration
and purity of DNA.

GH gene amplification using the polymerase
chain reaction method

DNA amplification was carried out at a total
volume of 50 pL consisting of 4 pL (25 -50 ng)
template  DNA, each 0.4 pL oligonucleotida
forward and reverse (10 ng), 25 pL dream tag
green master mix and ddH20 up to 50 pL volume.
The condition of the PCR thermocycler was 94°C
pradenaturation for 5 minutes, 94°C denaturation
for 30 seconds, annealing 65°C for 1 minute, 72°C
extension for 50 seconds and 72°C final extension
for 5 minutes. Stages 2-5 of the PCR process
were repeated 34 times. The success of PCR was
tested agarose gel electrophoresis with a gel
concentration of 2% in 1 x TAE shown by
appearing a single band at the position of 211 bp
(PCR product), using Bio Rad Documentation
Gel. The DNA marker used is 50 bp. PCR
amplification and Alul restriction process were
done in Reproduction and Breeding Laboratory of
UIN Suska Riau, Pekanbaru.

Identification of polymorphisms GH gene used
Restriction Fragment Length Polymorhisms
technique

The PCR product which was successfully
amplified, then incubated the Alul enzyme
(AGACT) at 37°C for 3 hours. RFLP mixture
consist of 6 pL PCR products, 0.4 pL Alul
enzymes (4 units) added, 2.4 pL 10 x buffer and
15.2 pL ddH,O. Diversity visualization was
performed on agarose gel 3% in 1 x TAE using
Bio Rad Documentation Gel. The cutting site
interpretation refer to Reis et al. (2001), LL
genotype (two bands at 52 bp and 159 bp), LV
genotype (three bands at 52 bp, 159 bp, and 211
bp) and VV genotype (one band 211 bp).
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Data analysis

Analysis of genotype and allele frequency
of GH/Alul locus in Kuantan and Pesisir cattle
according to Nei (1987) and Hardy-Weinberg
equilibrium (Guo and Thomson, 1992).

Results and Discussion

Concentration and purity of DNA isolation

The success of DNA isolation was carried
out agarose gel of 1.5% in 1 x TAE qualitatively,
determined by the appearance of a single band
that was bright and clear and was above the
marker (Figure 2). The average concentration and
purity of isolated DNA were presented in Table 1.
The concentration of DNA produced in this study
ranged from 4.85 - 15.90 ng/uL indicated a
relatively low range. Hidayati et al. (2016) reported
that the concentration of DNA of Kuantan cattle in
the same isolation method ranged from 27.45 -
121.45 ng/pL. Nsubaga et al. (2004) states that
damage to the sample as a source of DNA
material could affected the concentration of DNA
produced. Factors causing damage to the source
of DNA material are a long storage time, high
environmental temperature so that it can damage
the DNA hydrogen bonds so that it becomes
irreversible and damaged purine and pyrimidine
bonds from DNA, and the presence or number of
cells (Hidayati and Aulawi, 2016). The lower the
DNA concentration, the more volume is needed in
the PCR process. DNA concentrations commonly
used for the PCR process are in the range of 25-
50 ng/uL (Hidayati et al., 2016).

Absorbance ratio values of 260/280 and
260/230 are used to assess the level of purity of
DNA from the isolation. The value of DNA purity
range (260/280) ranges between 1.49-2.97 and
the value of DNA purity (260/230) is 0.07 - 0.20
(Table 1). The results showed that based on the
ratio of absorbance values of 260/280, 32% (n =
8) samples had a good purity because they had a
purity value between 1.8-2.0, 4% (n = 1) had a

purity below 1, 8 and the remaining 64% (n = 16)
have above 2.0 (Figure 3). Maximum absorbance
of DNA occurs at a wavelength of 260 nm and
protein at a wavelength of 280 nm (Boyer, 2005).
Purity values (260/280) indicate the purity of DNA
from protein contaminants (Widiarthi et al., 2014;
Qomar et al., 2017). The variation in absorbance
ratio values of 260/280 was influenced by DNA
pH, wavelength accuracy, composition of
nucleotide bases (A: T: G: C). Efforts can be
made to increase the purity of DNA from protein
contaminants, according to Qomar et al. (2017),
with an increase in Proteinase K (Prot K) and
Washing Blood Cell repeatedly.

Percentage of Purity Isolated DNA Based on
Absorbance Ratio 260/280

I4-%

w18-2,0
m>2,0
<1.8

Figure 3. Percentage of Purity Isolated DNA Based on
Absorbance Ratio 260/280.

The absorbance ratio of 260/230 was used
to determine DNA purity from organic
contaminants (Qomar et al.,, 2017), with good
purity values in the range of 2.0-2.2. DNA purity
based on absorbance values of 260/230 in this
study was very low with an average value of 0.13
+ 0.04 with a range of 0.07 - 0.20 (Table 1).
Carbohydrates, phenols and Guanida HCL are
materials that may be able to contaminate the
DNA of the isolated results that can be absorbed
at a wavelength of 230. The low value of DNA
purity based on the absorbance ratio value of
260/230 is presumably due to the remaining

8 9 10 11 12 13 14 15

DNA
1000 bp !
500 bp :
—
| —
-
100 bp
Figure 2. Qualitative Test of DNA Isolation, 1-15 = Sample Code, M = DNA Leader 100 bp.
Table 1. Average value of DNA concentration and purity of isolated DNA
Variables Average * Stdev Maximum Minimum
Concentration (ng/uL) 9.76 £ 2.87 15.90 4.85
Purity
260/280 2.15+0.33 2.97 1.49
260/230 0.13+0.04 0.20 0.07
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phenol contaminants added to the DNA isolation
process in the form of compounds phenol
chloroform.

Amplification GH gene and restricted fragment
length polymorphisms with Alul enzyme on
Kuantan and Pesisir cattle

Amplification of the GH gene of Kuantan
and Pesisir cattle samples were carried out at
annealing temperature of 65°C for one minute.
The results showed that the PCR product along
211 bp flanking intron 4 and exon 5, and the
results of the RFLP by Alul enzyme were
presented in Figure 4. Alu | enzyme cutting sites
on PCR products at 52 bp and 159 bp were
formed the LL genotype (Leucine-Leucine). LL
genotype of the GH/Alu | locus was a common
genotype that appears in cattle with small body
sizes or light beef type such as Kuantan cattle and
Pesisir cattle. The LL genotype of Kuantan cattle
can be used to assist conservation efforts in the
future. Jakaria et al. (2007) the same reported in
Pesisir cattle from the Regency of Pesisir Selatan
and Padang Pariaman, West Sumatra Province
were LL genotypes. LL genotype was the
dominant genotype in Pesisir cattle with LL, LV
and VV genotypes were 0.985, 0.015 and 0,000
respectively. GH/Alul loci of Madura cattles were
monomorphic with LL genotype and polymorphic
in Limura cattles with LL, LV and VV genotypes
frequency were 0.83, 017 and 0.00 respectively
(Volkandari et al., 2013). Kuantan and Pesisir
cattle are beef cattle breeds included Bos indicus

3 4

200 bp

150 bp

50 bp

5 6 78 9 10112131415

(Hidayati et al., 2016). Bos indicus was group of
cattle that have a dominant LL genotype
compared to LV and VV genotypes (Biswas et al.,
2003; Jakaria et al., 2007; Mu'in, 2008; Volkandari
et al., 2013), as well as Bos sundaicus (Bali cattle)
(Mu’in, 2008) and buffaloes (Biswas et al., 2003).
Bos taurus such as Friesien Holstein (Biswas et
al., 2003; Muin and Zurahmah, 2009; Hartatik et
al., 2015), Karan Fries (Aruna et al., 2004),
Brazilian Canchim (Silveira et al., 2008), Podolian
cattle (Dario et al., 2005), and Limousin (Jakaria
et al., 2009) were polymorphic, the frequency of L
allele was not more than 0.99. Crosses Bos taurus
X Bos indicus have produced polymorphic cattles
at GH/Alul gene locus such as in Limousin X
Madura (Volkandari et al., 2013), Simmental x PO
(Mu'in, 2008) and Limousin x PO (Mu'in, 2008).
The LV genotype has better growth compared to
LL genotype on SIMPO calf (Mu’in, 2008). Reis et
al. (2001) also reported that LV genotypes from
local Portuguese beef cattle i.e Alentejana,
Marinhoa and Preta breeds have greater
bodyweight than other breeds (Arouquesa,
Barossa, Maronesa, Mertolenga and Mirandesa).

Genotype frequency and allele frequency of
GH/Alul gene locus in Kuantan and Peisisir
cattle

Genotype and allele frequency of Kuantan
and Pesisir cattle of GH/Alul gene locus are
presented in Table 2. The results showed that the
GH/Alul gene locus in Kuantan and Pesisir cattle
showed monomorphic (LL genotype). The GH/Alul

Well
Number

211 bp

159 bp

52 bp

Figure 4 : 1" Well =50 bp DNA Leader, 2" — 5" Well (PCR Product of Kuantan Cattle sample code : 10, 24,
30, 51), 6" — 7" Well (PCR Product of Pesisir cattle, sample code: 4863, 4856), 8" — 15" Well (RFLP of
Kuantan cattle, sample code 10, 24, 30, 51 and Pesisir cattle, sample code 4863, 4856, 4858, 4819), were
formed LL genotype.

Table 2. Genotype and Alleles frequency of GH/Alul gene locus in Kuantan and Pesisir cattle

Genotype Frequency

Allele Frequency

Breed

LL LV VvV L \Y
Kuantan Cattle
a. Indragiri Hulu Regency (n= 25) 1.00 0.00 0.00 1.00 0.00
b. Kuantan Singingi Regency (n=29) 1.00 0.00 0.00 1.00 0.00
Total 1.00 0.00 0.00 1.00 0.00
pesisir Cattle 1.00 0.00 0.00 1.00 0.00

BPTU-HPT Padang Mengatas (n=25)
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gene locus could not be used as one genetic
markers of body growth genes in Kuantan cattle,
but can be used to their conservation effort. A
monomorphic allele if the allele frequency is equal
to or less than 0.01 (Nei, 1987). In this study the
frequency of L allele in Kuantan and Pesisir cattle
was equal to 1.00, so that the Kuantan and
Pesisir cattle don’'t mutated at the GH/Alul gene
locus. One effort to bring up variations of the
GH/Alul gene locus in Kuantan and Pesisir cattle
through crossing with Bos taurus (Simmental,
Limousin and FH) that have a VV or LV genotype.
The results of Hardy Weinberg's equilibrium
analysis were the population of Kuantan and
Pesisir cattle wasn'’t in equilibrium, the value of chi
square >1. This can be caused by the relatively
small size of sample used in this study. Research
using a larger sample size is recommended for
further research.

Conclusions

The locus of the GH/Alul gene in Kuantan
(n = 54) and Pesisir cattle (n = 25) were
monomorphic with the LL genotype (1.00) so that
the GH/Alul gene locus could not be used as
genetic markers of growth body but used to
conservation effort in the future.

Acknowledgment

We would like to thank the Research and
Development Institute of UIN Suska Riau for
funding this research with contract number 282 /
Un.04 /L.I/TL.01/ 20109.

References

Aruna, P., K., Chakravarty, T. K. Bhattacharya, B.
K. Joshi and A. Sharma. 2004. Detection
of polymorphisms of growth hormone gene
for the analysis of relationship between
allele type and growth traits in karan fries
cattle. Asian-Aust. J. Anim. Sci. 17: 1334-
1337.

DOI: https://doi.org/10.5713/ajas.2004.133
4

Biswas, T. K., T. K. Bhattacharya, A. D. Narayan,
S. Badola, P. Kumar and A. Sharma. 2003.
Growth hormone gene polymorphisms and
its effect on birth weight in cattle and
buffalo. Asian-Aust J.Anim.Sci. 16: 494-
497.

DOI: https://doi.org/10.5713/ajas.2003.494

Boyer, R. 2005. Modern Experimental
Biochemistry. Third Edition. Pearson
Education, Inc. India

Curi, R. A., H. N. de Oliveira, A. C. Silveira and C.
R. Lopes. 2005. Association between IGF-
1, IGF-1R dan GHRH gene polymorphisms
and growth and carcass traits in beef
cattle.  Livest. Sci. 94: 159-167.
https://doi.org/10.1016/j.livprodsci.2004.10.
009

65

Dario, C., D. Carnicella and G. Bufano. 2005. A
note on the growth hormone (GHZ1-Alul)
polymorphisms in podolian cattle in
Southern Italy. Anim. Sci. Pap. Rep. 23:
43-49.

Dekkers, J. C. 2004. Comercial application of
marker and gene assisted selection in
livestock: strategis and lesson. J. Anim.
Sci. 82 (E-Suppl): E313-E328.

Department of Animal Husbandry and Animal
Health Riau Province. 2011. Laporan
tahunan dinas peternakan dan kesehatan
hewan provinsi Riau. Department of
Animal Husbandry and Animal Health Riau
Province, Pekanbaru.

Decree of The Minister of Agricultural Number:
2908/Kpts/OT.140/6/2011.
http://bibit.ditjenpkh.pertanian.go.id/sites/d
efault/files/Sapi%20Pesisir.pdf. Accessed
11 February 2020.

Decree of The Minister of Agricultural Number,
1052/Kpts/SR.120/10/2014.
http://bibit.ditjenpkh.pertanian.go.id/jenis-
rumpun/sapi?page=1. Accessed 10 Juni
2019.

Etherton, T. D. and D. E. Bauman. 1998. Biology
of somatotropin in growth and lactation of
domestic animals. Physol Rev. 78: 745-
761.

Hediger, R., S. E. Johnson, W. Barendse, R. D.
Drinkwater, S. S. Moore and J. Hetzel.
1990. Assigment of the growth hormone
gene locus to 19g26-qgtre in cattle and to
11g25-gter in sheep by in situ
hybridization. Genomics. 8: 171 (Abstr).

Hidayati, R. Misrianti and A. Ali. 2016.
Phylogenetic tree of Kuantan cattle by
DNA Barcoding. JITV 21 41-48.
http://dx.doi.org/10.14334/jitv.v21i1.1351.

Hidayati and T. Aulawi. 2016. Uji kualittaif dan
kuantitatif hasil isolasi DNA berasal dari
darah, feces dan urine pada ternak sapi,
kerbau dan kambing. Laporan Penelitian.
LPPM UIN SUSKA RIAU, Pekanbaru.

Jakaria, D. Duryadi, R. R. Noor, B. Tappa and H.
Martojo. 2007. Evaluasi keragaman
genetik gen hormon pertumbuhan (GH)
pada sapi Pesisir Sumatera Barat
menggunakan penciri PCR-RFLP. Media
Peternakan 30: 1-10.

Jakaria, R. R. Noor, H. Martojo, D. Duryadi and B.
Tappa. 2009. Identification of growth
hormone (GH) gene Mspl and Alul Loci
polymorphism in beef cattles. The First
International Seminar on Animal Industry.
Faculty of Animal Science, Bogor
Agricultural University, pp: 42-47.

Lawrence, T. L. J. and V. R. Fowler. 2002.
Growth of Farm Animals. Walling Ford:
CABI International. New York, USA.

Mu’in, M. A. 2008. Polimorfisme genetik Growth
Hormone dan Insuline-Like Growth Factor-
1 serta efeknya pada pertumbuhan
prasapih sapi potong di Indonesia.


https://doi.org/10.5713/ajas.2004.1334
https://doi.org/10.5713/ajas.2004.1334
https://doi.org/10.5713/ajas.2003.494
http://bibit.ditjenpkh.pertanian.go.id/sites/default/files/Sapi%20Pesisir.pdf
http://bibit.ditjenpkh.pertanian.go.id/sites/default/files/Sapi%20Pesisir.pdf
http://bibit.ditjenpkh.pertanian.go.id/jenis-rumpun/sapi?page=1
http://bibit.ditjenpkh.pertanian.go.id/jenis-rumpun/sapi?page=1

Hidayati and Robbana Saragih

Identification of Locus GH/Alui Polymorphisms of Kuantan and Pesisir Cattle

Disertasi. Program Pascasarjana
Peternakan, UGM, Yogyakarta.

Muin and Zurahmah. 2009. Evaluation of
polymorphisms of Leu/Val of growth
hormone gene in friesian holstein cows at
Breeding Centre of Dairy Cattle Baturaden.
Animal Production 11: 155-159.

Guo, S. W. and E. A. Thomson. 1992. Performing
the exact test of Hardy- Weiberg proportion
for multiple alleles. Biometric 48: 361-371.

Hartatik, T., D. Kurniawati and Adiarto. 2015.
Assocoations between polymorphisms of
growth hormone gene with milk production,
fat and protein content in friesian holstein
cattle. J. Indonesian Trop. Anim. Agric. 40:
133-137.

Nei, M. 1987. Molecular Evolutionary Genetics.
Columbia University Press, New York.

Nsubaga, A. M., M. M. Robbins, A. D. Roeder, P.
A. Morin, C. Boesch and L. Vigilant. 2004.
Factors Affecting The Amount of Genomic
DNA Extracted From Ape Faeces and
Identification of An Improved Sample
Storage Method. Molecular Ecology 13:
2089-2094. doi:10.1111/.1365-
294x.2004.02207 .x.

Qomar, W., M. R. Khan and A. Arafah. 2017.
Optimazition of conditions to extract high
quality DNA for PCR analysis from whole
blood using SDS-proteinase K method.
Saudi Journal of Biological Sciences 24:
1465-1469.

Reis, C., D. Navas, M. Pereira and A. Cravador.
2001. Growth hormone Alul polymorphims
analysis in eight portugase bovine breeds.
Arch. Zootec. 50: 41-48.

Sambrook, J. and D. Russel. 2001. Molecular
Clonning: A Laboratory Manual, 3 edn.
Cold Spring Harbor Laboratory Press,
USA.

Sumantri, M. Imron, Sugyno, E. Andreas, R.
Misrianti and A. B. L. Ishak. 2011.
Keragaman grup gen hormon
pertumbuhan (GH, GHR, GHRH dan Pit-1)
dan hubungannya dengan superovulasi,
tingkat ovulasi, tingkat fertilisasi dan
kualitas embrio sapi di Balai Embrio
Ternak (BET) Cipelang. JITV 16: 126-139.

Silveira, L. G. G., L. R. Furlan, R. A. Curi, A. L. J.
Ferraz, M. M. de Beni, Arrigoni, L.
Suguisawa, A. C. Silveira and H. N. de
Oliveira. 2008. Growth hormone 1 gene
(GH1) polymorphisms as possible markers
of the production potential of beef cattle
using the Brazilian Canchim breed as a
model. Genet. Mol. Biol. 31: 874-879.

Volkandari, S. D., T. Hartatik and Sumadi. 2013.
Polimorfisme gen growth hormone pada
sapi Limura. Buletin Peternakan 37: 67-73.
http://dx.doi.org/10.21059/buletinpeternak.
v37i2.2423

Widiarthi, N. P. F. O, K. Ratnayani and I. N.
Wirajana. 2014. Pengaruh penmabahan
susu skim terhadap hasil DNA
Metagenomik diisolasi dari tanah hutan
mangrove. Jurnal Kimia 8: 17-22.

Zulfikar. 2018. Performa kuantitatif sapi Kuantan
dewasa berdasarkan warna bulu di
Kecamatan Kelayang Kabupaten Indragiri
Hulu. Skripsi, Fakultas Pertanian dan
Peternakan UIN Suska Riau, Pekanbaru.

66



