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ABSTRACT

This study is aimed to determine polymorphism of the Prolactin gene (PRL|Ps¢I) in Sikumbang Jonti ducks
using PCR-RFLP (Polymerase Chain Reaction—Restriction Fragment Length Polymorphism) method. This
study used 56 Sikumbang Jonti ducks whose blood samples were taken. Gene amplification used a pair of
primers forward 5' TGC AAA CCA TAA AAG AAA AGA 3'and reverse 5' CAA TGA AAA GTG GCA AAG
CAA 3', which resulted in a 400 bp fragment in exon 5 of the Prolactin (PRL) gene. The amplification product
was restricted using the Psfl enzyme, which recognizes the truncation site (5' G|ACGTC 3'"). From 56 samples
of Sikumbang Jonti ducks identified, just one genotype was found, homozygous (-/-) with only one allele (-).
Analysis of the restriction product in Sikumbang Jonti ducks obtained a uniform genetic variation of PRL|PstI

(monomorphic) with an allele frequency (-) of 100%.
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INTRODUCTION

Indonesia has a wealth of livestock
genetic resources that have the potential for
livestock development. Various local breeds of
livestock, well-known and unknown, can be
found in each province with unknown numbers
and potentials. These breeds have comparative
advantages compared to imported livestock, such
as good adaptability to tropical environments and
good production characteristics due to of natural
selection (Nova et al., 2020; Subekti et al., 2019).

One of the potential germplasms in the
livestock sub-sector is ducks (Setyo Budi et al.,
2015). Duck is one of the livestock that
contributes animal protein to the community,
such as producing eggs and meat. Ducks have
several advantages when compared to other
livestock ducks are more resistant to disease and
have good feed efficiency (Nova et al., 2019;
Saputro et al., 2016).

West Sumatra has four types of local
ducks, one of which is the Sikumbang Jonti
duck. Sikumbang Jonti duck is a germplasm
native of West Sumatra, from Payakumbuh City,
especially in  Kenagarian Koto  Baru
Payobasuang. The Sikumbang Jonti duck has a
white-black (male) or white (female) head
feather color, a white-black (male) or white
(female) neck feather color, a white chest coat
color, and a white-black (male) or white (female)
back coat color, green primary wing feathers

color, white-black tail feathers color, and white
thigh feathers color (Arlina et al., 2022).

However, the existence of Sikumbang
Jonti ducks is starting to be replaced by ducks
with better performance. Due to economic
factors, many Sikumbang Jonti duck breeders
must sell their ducks even though they are still in
production. Therefore, it is necessary to increase
the productivity of Sikumbang Jonti ducks
through selection, especially genetically (Masti
et al., 2021; Yurnalis et al., 2017). One method
to identify gene polymorphism is using the
Polymerase Chain Reaction—Restriction
Fragment Length Polymorphism (PCR-RFLP)
method. The gene related to economic
characteristics is the prolactin gene (PRL).

The PRL gene is a candidate gene that
specifically controls variations in of egg
production (Susanti, 2015; Susanti et al., 2012).
The prolactin gene in ducks has been identified
by Kansaku et al. (2005). The gene consists of
five protein coding regions separated by four
introns and codes for 229 amino acids. Many
studies have examined the association between
prolactin gene polymorphisms with egg
production characteristics in Chinese ducks
(Wang et al., 2011). Wang et al. (2011) found
polymorphism in the exon five prolactin gene
that was associated with egg production
characteristics. This makes the basis for
identifying the polymorphism of the exon five
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prolactin gene in Sikumbang Jonti ducks to select
duck egg production traits.

This study aimed to determine
polymorphism of PRL genes in Sikumbang Jonti
ducks using the PCR-RFLP method.

MATERIALS AND METHODS

This study wused 56 samples of
Sikumbang Jonti duck blood which were
extracted using the genomic DNA purification
kit procedure from Promega. PRL gene
amplification was carried out by PCR
(Polymerase Chain Reaction) method using a
pair of primers forward 5' — TGC AAA CCA
TAA AAG AAA AGA - 3'and reverse 5' — CAA
TGA AAA GTG GCA AAG CAA - 3', which
resulted in a 400 bp - long fragment (Wang et al.,
2011). PCR amplification reagent using a master
mix (ThermoSCIENTIFIC®) and PCR machine
(Eppendorf® Mastercycler gradient) that was
programmed with predenaturation of 95°C for 5
minutes, denaturation of 95°C for 45 seconds,
annealing of 56°C for 45 seconds, extension
72°C for 1 minute, repeated 35 cycles, and final
extension 72°C for 5 minutes. The results of the
amplified PRL gene were electrophoresed using
1% agarose (ThermoSCIENTIFIC® TopVision
Agarose#R0491) with ethidium bromide solution
(MP Biomedicals®) staining and observed using
a UV trans illuminator (SynGENE®G:BOX).

Determination of the genotype of the
exon 5 prolactin gene using the enzyme Pstl
buffer B (ThermoSCIENTIFIC®) and a water
bath incubator at 37°C for 6 hours. Visualization
results of Pstl restriction products can be seen by
electrophoresis of the product on 1% agarose gel
(ThermoSCIENTIFIC® TopVision
Agarose#R0491) and ethidium bromide solution
(MP Biomedicals ®), which were then observed
using a UV trans illuminator (SynGENE®
G:BOX). The results will obtain an image of the
cutting band with three possible genotypes:

N 1 2 3 4

1. Homozygous is not truncated (-/-), if there is
only one measuring band along the
amplification fragment.

2. Homozygous truncated (+/+), if there are two
or more bands out of position/below the size
of the amplification fragment.

3. Homozygous truncated (+/-), if there are two
or more bands with one band at the
position/size of the amplified fragment and
another band under the position of the
amplified fragment.

The variables observed in this study
were the genotype and allele of the resulting
genotype. The genotype and allele data obtained
were analyzed in the form of:

1. The genotype frequency is calculated using

the formula (Noor, 2010)

LM
22 N
xii = frequencies of genotype to-i
nii = number of samples in genotype ii
N = number of samples

2. The allele frequency is calculated using the
formula (Noor, 2010):

X; = Znii +Znij /271

J#i
xi = frequencies of allele to-i
nii = number of samples in genotype ii
(homozygous)
nij = number of samples in genotype ij
(heterozygous)
n = number of samples
RESULTS AND DISCUSSION
Gene Amplification and Restriction
(PRL|PstI)

The results of the exon 5 PRL gene
amplification (56 samples of Sikumbang Jonti
ducks) along 400 bp are presented in Figure 1.
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Figure 1. Results of PRL/Pstfl Gene Amplification in Sikumbang Jonti ducks (M=Marker; No. 1-

11=Individual Sample)
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The length of the amplified fragment can from  Genbank with the access code
be determined by matching the primer pair NW_004676690 (Figure 2).
attachment site on the duck PRL gene sequence
5707  tgcaaaccat aaaagaaaag actttatgagc tgtacactac tatctagcat tcctcaagg
5767  ccagtatttc ttagttctct gtcctacata cagtcagatt cattattatc cactacggta
5827 tcattttgtg cctttaggtt cattctggeg acattggaaa tgaaatttat tctcagtggg
5887 aaggccttce atccttgcaa cttgccgatg aggactccag actctttgec ttttacaacc
5947  tgctgcattg cctccgeaga gattcccaca aaattgacaa ctatctcaag gttttgaagt
6007  gccgcctaat acatgatagc aattgctaag tactcetggg cttcatcgcet tactaaaatc
6067  attcatcatg gtgttettgt tgctttgeca cttttcattg

Figure 2. The primers (forward and reverse) anneal to the bolded nucleotides

The polymorphism of the PRL|Ps?] gene
in the Sikumbang Jonti duck using the Pstl
restriction enzyme which recognizes the cutting
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site on bases CTGCA|G or GTACGTC is
presented in Figure 3.

Figure 3. Results of PRL/Pstl gene Restriction in Sikumbang Jonti ducks (M=Marker; B=Blank; No.

1-11=Individual Sample)

Based on Figure 3, the restriction results
of the PRL|PstI gene exon 5 in Sikumbang Jonti
ducks using the Psfl enzyme only obtained one
band pattern along 400 bp. This shows that
Sikumbang Jonti duck population has one
genotype, which is homozygous (-/-). The results
of this study are different from the research
conducted by Wang et al. (2011) and Ghanem et

to several factors, such as different breeds of
livestock, selection of certain traits, gene
mutations, and/or high levels of deep crossover
(Noor, 2010).

Genotype and Allele Frequency of
PRL|Pstl Gene
The results of the genotype and allele

al. (2017) which obtained three kinds of irequencies of the Sikumbang Jonti duck
genotypes +/+, +/-, and -/- in Chinese local ducks population are presented in Table 1.
and Peking ducks with same method. This is due
Table 1. Genotype and allele frequencies of the PRL|Ps¢I gene in Sikumbang Jonti ducks
N Genotype Frequency Allele Frequency
(-/-) (+/-) (++) ) ()
Total 56 56 0 0 56 0
Frekuensi (%) 100 100 0 0 100 0

N=number of populations

Based on Table 1, population of
Sikumbang Jonti duck has one type of genotype,
which is homozygous (-/-) with allele frequency
(-) 1.00 (100%) or monomorphic (uniform).
According to Noor (2010), a population is said to
be monomorphic if it has one allele frequency

equal to or less than 0.01 (1%). On the other
hand, the results of this study are different from
the results of research by Wang et al. (2011),
which stated that the Jinjiang local Chinese duck
has three genotypes, those are homozygous
(+/+), heterozygous (-/+), and homozygous (-/-)
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with genotype frequencies of (1.20), (32.60), and
(66.30) respectively. The results of Ghanem et al.
(2017) also showed that Peking ducks obtained
three genotypes, those are homozygous (+/+),
heterozygous (-/+), and homozygous (-/-) with a
genotype frequency of (16.82), (48.38), and
(34.80) respectively. This difference is due to the
differences in the livestock breeds that was
studied.

However, the research results of
Purwantini et al. (2020), show that there is
polymorphism in the PRL gene of Tegal and
Magelang ducks. In addition, Indriati et al.
(2015) also found a polymorphism of PRL genes
in Mojosari Putih ducks. This shows that
Indonesian local ducks still have the potential to
be genetically selected through the PRL gene.

CONCLUSION

Based on the results of the study, it can
be concluded that the PRL|Psfl gene in
Sikumbang Jonti ducks is monomorphic and
there is only a homozygous genotype (-/-).
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