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Abstract: Analysis studies of Co1 and BIK BCL2 genes in local Gorontalo chickens were carried out using 

real-time PCR. This study aims to detect the presence of Co1 and BIK BCL2 genes in local Gorontalo chickens so 

that they can be used as information on gene diversity that can be used as genetic markers to study the diversity of 

local chicken species in Indonesia. The method used in this study is the SYBR green real-time PCR method. The 

research conducted found that the concentration values of the extracted samples were in the range of 68.15-68.30 

ng/µL. Meanwhile, the purity values measured at wavelength A260/A280 were obtained with purity ranges between 

1.867-1.923. The amplification results of the Co1 target gene show that the Ct value is in the range of 20.90-21.20, 

while for Tm, it is 84.10-84.20. In the BIK BCL2 target gene analysis, the Ct value was in the range of 16.15-16.20, 

while for Tm, it was 91.10-91.20. From these results, it can be concluded that all research samples were sampled 

from six different regions detected with CT and Tm values from the real-time analysis carried out obtained 

homogeneous values and no more than 2 degrees of difference between samples. The research novelty was using 

Nisi chicken as the native, one of the local chickens in Indonesia as the object of study. Besides, we used a BIK 

BCL 2 gene as the marker to determine the genetic diversity of the local chicken. A suggestion for further research 

is to explore more diverse genes to obtain more data on genetic diversity. 

Keywords: chicken, Co1, BIK BCL2, PCR. 

哥倫打羅地方雞細胞色素氧化酶 和比科爾乙細胞淋巴瘤2 基因分析研究 

摘要：使用實時聚合酶鏈反應對當地哥龍打洛雞中的細胞色素氧化酶和比科爾B細胞淋巴

瘤2基因進行分析研究。本研究旨在檢測哥倫打洛當地雞中細胞色素氧化酶和比科爾B細胞淋

巴瘤2基因的存在，以便將它們作為基因多樣性的信息，作為遺傳標記來研究印度尼西亞當地

雞物種的多樣性。本研究使用的方法是協同品牌綠色實時聚合酶鏈反應方法。研究發現，提

取樣品的濃度值在68.15-

68.30納克/微升範圍內。同時，在一个260/一个280波長處測得的純度值在1.867-

1.923的純度範圍內。細胞色素氧化酶靶基因的擴增結果表明，循環閾值值在20.90-

21.20之間，而熔點溫度在84.10-

84.20之間。在比科爾乙細胞淋巴瘤2靶基因分析中，循環閾值值在16.15-

16.20之間，而熔點溫度在91.10-

91.20之間。從這些結果可以得出結論，所有研究樣本均來自六個不同區域的樣本，通過實時

分析獲得的电脑断层扫描和Tm值檢測得到均勻的值，樣本之間的差異不超過2度。這項研究
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的新穎之處是使用尼西雞作為本地雞，印度尼西亞當地的一隻雞作為研究對象。此外，我們

使用比科爾B細胞淋巴瘤2基因作為標記來確定當地雞的遺傳多樣性。進一步研究的建議是探

索更多樣化的基因以獲得更多關於遺傳多樣性的數據。 

关键词：雞，細胞色素氧化酶，比科爾乙細胞淋巴瘤2，聚合酶鏈反應。 

1. Introduction
Gorontalo local chicken is a native Indonesian

chicken that is also one of the biological resources to 

be preserved. One of the efforts to maintain this 

sustainability is to conduct a study to obtain sufficient 

information about the existence of this species so that it 

can assist in further study efforts. Initial studies in this 

study have been carried out by looking at the 

morphometric analysis of six different regions [1]. In 

this study, further studies were carried out to see the 

diversity of its genes. 

Molecular analysis to see diversity or conduct 

indigenous studies has been carried out [2-10]. This 

research has been carried out using several genetic 

markers commonly used, namely Cyt B [8], CO1 [2, 7, 

8], IGF-1 [11], and Microsatellite [3-6]. So far, the 

information obtained about the molecular analysis 

carried out in several of these studies is still using 

endpoint PCR analysis (conventional PCR), so there is 

a need for new technology in carrying out this analysis 

using real-time PCR. Several studies were carried out 

using real-time PCR for testing the DNA of new 

chicken species in the form of analysis to detect viruses 

in chickens [12-15], bacteria in chickens [16], as well 

as detection of species DNA in processed food products 

of chicken meat [17]. Studies on local chickens have 

been carried out on several types of chickens in 

Indonesia, such as laughing chickens, pelung chickens, 

balenggek kokok chickens, and many more. The 

information found is that there are at least 36 local 

Indonesian chicken lines [1, 11, 18-24]. 

The selection of the Co1 gene in this study is 

because this gene will be used as a confirmation gene 

that is already commonly used, while the BIK BCL 

gene is a specific gene whose presence can be used for 

further studies for further research that wants to 

develop this genetic marker. Research using the BIK 

BCL2 genetic marker is still very limited because this 

gene is an Interacting Killer gene. Several studies on 

this gene have been carried out to see the functional 

characterization of the Bcl-2 gene family in zebrafish. 

The involvement of Bcl-2 family proteins in AKT-

regulated cell survival in cisplatin-resistant epithelial 

ovarian cancer, In-silico analysis of the BCL2 gene 

using multiple bioinformatics tools to identify the most 

lethal mutations that are crucial for its structural and 

functional integrity, and Translating cell death 

discoveries into novel cancer therapies [25].  

So based on this background, this study was 

conducted to provide the latest information regarding 

the analysis of the Co1 and BIK BCL2 genes in local 

Gorontalo chickens. This study is an initial study to 

explore local Gorontalo chickens so that the 

information obtained from this study can benefit the 

diversity of chicken species in Indonesia. The novelty 

aspect raised in this study is the use of BIK BCL2 

genetic markers, which are still limited, requiring more 

information so that a comprehensive study can be 

carried out further. 

2. Methodology

2.1. Sample

The sample was used in the form of 30 roosters 

taken from a young tail feather and then extracted. The 

number of 30 tails was sampled from six regions in 

Gorontalo Province, namely: City, BoneBol, Kabgor, 

Gorut, Boalemo, and Pohuwato, the number of which 

was adjusted to the availability of samples where the 

total sample that had to be fulfilled was 30 individuals 

representing the 6 regions. 

2.2. DNA Isolation

DNA isolation was carried out using the Dneasy 

Mericon Food [Qiagen] kit, isolated using Qiacube 

[Qiagen] automatic DNA extraction. The working stage 

begins by weighing a sample weighing 1 g, then put in 

a 2 mL centrifuge tube and adding 800 µL of lysis 

buffer and 20 µL of proteinase K. After this addition, 

and it is followed by incubation at 70
o
C for 60 minutes. 

After the incubation process is complete, the next step 

is followed by centrifugation at a speed of 14000 rpm 

for 5 minutes. After this process is complete, the 

solution in the tube will be divided into two layers, take 

the supernatant, put it in a new 2 mL centrifuge tube, 

add 800 µL of chloroform, then vortex for 1 minute, 

and then centrifuged again at 14000 rpm for 10 minutes 

when this step is complete, pipette 350 µL of 

supernatant and insert it into a new 1.5 mL tube. Turn 

on Qiacube and set the standard Dneassy maricon Food 

method with a final elution of 100 µL. Inserting tube 

containing 350 µL of supernatant into the Qiacube 

according to the method protocol has been made. After 

this stage is complete, the isolated DNA can be used 

immediately or stored in a freezer at a temperature of -

20℃. 
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2.3. Analysis of Isolated DNA 
The isolated DNA was then measured for its quality 

by looking at the concentration and purity values using 

the NP80 nano photometer (IMPLEN). The methods 

used were Nucleic acid, dsDNA type, nano volume 

mode, 2 L sample volume, nucleic acid factor 50.00, 

background correction 320 nm, air bubble recognition 

off, manual dilution factor 1,000 [27, 28]. 
 

2.4. Primer Used 
The primer used in this study was independently 

designed from the NCBI site with a 113 bp Co1 gene 

primer sequence consisting of the Forward primer 

sequence: 5'-TAT CGG AGG CCT AAC GGG AA-3' 

and the Reverse primer sequence: 5'- AAA CTG CCC 

CCA TTG AGA GG -3'. Likewise, the BIKBCL2 

primer has a sequence length of 186 bp consisting of 

forwarding primers: 5'- GGC GAA GCA GGA GGA 

AAT AAG CG -3' and Reverse primer sequence: 5'- 

CGC ACA CCA GAA AAC CTT CG -3'. 
 

2.5. Master Mix Setup 
In this study, the QuantiNova SYBR Green master 

mix was used with the primer and master mix set up as 

follows: mix 15 µL of the master mix, then add 2 µL of 

forwarding primer and 2 µL of reverse primer, and 8 L 

of DNA template then fill with nucleotide-free water 3 

µL for a final volume of 30 µL. This master mic mix is 

entered in real-time PCR and ready for analysis. 
 

2.6. Setup Real-Time PCR 
The method used in conducting Real-time PCR 

analysis is a two-step method with the following setup: 

Pre-denaturation at 95
o
C for 15 minutes for 1 cycle, 

denaturation at 95
o
C for 30 seconds for 40 cycles, and 

annealing at 60
o
C for 60 seconds for 40 cycles. After 

that, set the melt curve analysis: ramp from 50
o
C to 

90
o
C, hold for 90 s on the 1st step and further for 5 s. 

 

3. Result and Discussion 
 

3.1. Analysis of Isolated DNA 

The isolated DNA was analyzed for purity and 

concentration using a nano photometer, and the results 

were obtained as presented in Table 1. From the table, 

it can be seen that the concentration values of the 

extracted samples are 68.15-68.30 ng/µL, while the 

purity values measured at wavelength A260/A280 are 

obtained with a purity range 1.867-1.92. 

 
Table 1 DNA isolation analysis result 

Sample Nanophotometer results 

Purity A260/A280 Concentration (ng/ui) 

Kota 1.875 68.20 
Kabgor 1.888 68.15 

Bonebol 1.867 68.30 

Boalemo 1.923 68.10 

Gorut 1.901 68.20 

Pohuwato 1.890 68.20 

Note: The sample used is the average of 30 samples 

 

If viewed from (Table 1) above, it can be seen that 

the data on the purity and concentration values are 

quite uniform that happened because the samples used 

were weighed with the same weight and isolated using 

an automatic isolation device. This system produces a 

more stable insulation power because most of the steps 

are carried out by a robotic system. DNA isolation 

techniques have resulted in several types of automatic 

isolation technologies with a spin column system or 

magnetic beads. These techniques have their respective 

advantages so that their use can be adjusted to the 

needs of the PCR method that will be used to perform 

the analysis.DNA analysis results from good isolation 

are in the range of purity values from 1.7 to 2.2 with a 

more than 20 ng concentration. Some indications that 

the DNA isolated from the results did not give 

maximum results can be seen from the purity of the 

isolated DNA, where if the purity value is below 1.7, it 

can be suspected that the isolated DNA is contaminated 

with a protein. In contrast, if it is above 2.2, it can be 

suspected that the isolated DNA is contaminated with 

RNA [11, 26, 27]. In conducting DNA isolation, it is 

very important to know that each step must be carried 

out properly according to the work instructions in the 

manual kit used. The use of several extraction tools 

will also be very helpful in producing good-quality 

DNA isolation. Isolated DNA was analyzed for purity 

and concentration using a nano photometer, and the 

results were obtained as presented in (Table 1). From 

the table, it can be seen that the concentration values of 

the extracted samples are in the range of 68.15-68.30 

ng/µL, while the purity values measured at wavelength 

A260/A280 are obtained with a purity range 1.867-

1.92.   

The lysis stage in the DNA isolation process is an 

important step where at this stage the cell will be lysed 

using the proteinase K enzyme. This enzyme works by 

digesting or destroying the proteins that make up the 

cell so that lysis occurs. Proteinase K is an enzyme 

actively working when incubated at a temperature of 

65-70
o
C. Several studies have shown that optimizing 

the incubation period of this enzyme can work from 30 

minutes to 3 hours. Therefore, if using this technique in 

the incubation, it is better to start with the optimization. 

If there is a failure during isolation, one of the steps 

that must be optimized is the initial lysis stage [26, 27]. 

In addition to proteinase K, in the lysis process, 

there is also cetyl trimethyl ammonium bromide 

(CTAB) or SDS, which works requiring a reducing 

agent such as B mercaptoethanol, which helps in 

denaturing proteins by breaking the disulfide bonds 

between residual cysteine and removing tannins and 

polyphenols present in the sample. Chelating agents 

such as EDTA bind to magnesium ions required for 

DNase activity. Buffers used are Tris at pH 8 and salts 

such as sodium chloride, which aid in precipitation by 
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neutralizing the negative charge on DNA so that the 

molecules can stick together. 

The most common precipitation used in DNA 

isolation is 70-96% alcohol in the precipitation stage. 

The addition of alcohol to the DNA isolation solution 

blinds the nucleic acid will spontaneously precipitate 

on the spin column filter so that the separation of 

inhibitors can be carried out by centrifugation. In some 

types of kits, the centrifugation rotation speed may be 

different. Washing of salts can be done using 70% 

alcohol. The most common salts used in DNA washing 

are 0.3 M sodium acetate, 0.2 M sodium chloride, 2-2.5 

M ammonium acetate, 0.8 M lithium chloride, and 

potassium chloride. All these salt ingredients are then 

diluted using alcohol or isopropyl. 

The final stage of the isolation process is elution. 

The DNA pellet bound to the silicon spin column 

membrane will be eluted at this stage. The generally 

used buffer is nucleate-free water or tris HCl 1 mM 

EDTA. 

 

3.2. Real-Time PCR Analysis  

Table 2 shows the results of the real-time PCR 

analysis. The amplification results of the Co1 target 

gene show that the Ct value is in the range of 20.90 – 

21.20, while for Tm, it is 84.10 – 84.20. In the BIK 

BCL2 target gene analysis, the Ct value was in the 

range of 16.15 – 16.20, while for Tm, it was 91.10 – 

91.20. 

 
Table 2 Real-time PCR amplification result 

Sampling Location Target genes 

Co1 BIKBCL2 

Ct Tm Ct Tm 

Kota 21.20 84.10 16.20 91.20 

Kabgor 21.10 84.15 16.15 91.10 

Bonebol 20.90 84.10 16.20 91.20 

Boalemo 20.80 84.20 16.15 91.10 

Gorut 21.15 84.10 16.20 91.20 

Pohuwato 20.95 84.10 16.20 91.15 

NTC Control Undetermined 

 

Generally, two types of real-time PCR analysis 

methods are often used, namely the specific probe 

method and the green SYBR method. Both of these 

methods have their respective advantages and 

disadvantages compared to their use. The specific 

probe method has the advantage of detecting specific 

genes, while the green SYBR method is more 

economical in terms of the price of the kit used in 

conducting research. In this study, the method used is 

the SYBR green method, wherein the data produced are 

in the form of Ct (Cycling-Threshold) and Tm (Melting 

Temperature). 

When viewed from (Table 2), the results obtained 

show uniformity because all the templates used in real-

time PCR analysis are balanced in concentration to 

have the same concentration value when the analysis is 

carried out. In the Ct analysis, the resulting value is 

influenced by the concentration, while in the Tm 

analysis, the resulting value is influenced by the 

concentration of the G-C primer used. This is in line 

with research conducted by [28, 29], which states that 

in studies using real-time PCR, the concentration of 

template and primer sequences used can affect the Ct 

and Tm values in the sample.  

 

3.3. Analysis of Co1 Genes  

The Co1 gene (Cytochrome Oxidase 1) is one of the 

mitochondrial DNA genes often used as a DNA 

barcode in molecular analysis. In some studies, the use 

of this gene is still used using the endpoint PCR 

technique so that the primary sequence used is still 

longer compared to the primary sequence in this study. 

In a study conducted by [2], the Co1 gene was 

tested for its reliability in conducting studies on 

indigenous local chickens in China by looking at its 

diversity using the DNA barcode method with the CO1 

target gene. In this study, the primer used was 590 bp 

in size. This study found that using the CO1 gene as a 

genetic marker gave good results for conducting this 

study that is in line with research [4]. It studied new 

chicken species (Danzhou chicken) in China, found in 

2014. This study found that Danzhou chickens had less 

variation in the Co1 gene when compared to chickens. 

Other Chinese locals are Onion Chicken and Wenchang 

Chicken. 

Therefore, this study uses the Co1 gene so that in 

the future, a thorough study can be carried out using 

specific genes and DNA barcodes in conducting 

analytical studies of Gorontalo local chickens so that 

complete genetic information can be obtained to be 

used as analytical material in identifying the presence 

of local chickens. Gorontalo is one of the genetic 

resources that kinship with other local Indonesian 

chickens. The use of real-time PCR in this study is also 

expected to provide other information in conducting 

studies so that molecular analysis does not only use 

endpoint PCR but can also use real-time PCR to 

perform further analysis for detection of specific genes. 

The results of the real-time PCR analysis in this 

study using the genetic marker of the CO1 gene as the 

target gene can be seen in Fig. 1. The results of the 

cycling amplification (Fig. 1) show that the Co1 gene 

was detected at a Ct value of 20.80 – 21.20. In real-

time PCR analysis, the homogeneity value of Ct can be 

shifted by more than 2 degrees from the set value so 

that if the resulting Ct value is still in the range of more 

than two correction values, it can be concluded that the 

CO1 genes analyzed are the same and not significantly 

different. Likewise, with the Tm value, the resulting 

data shows the range of detected Tm in 84.10 – 84.20. 

This value also has a difference of not less than 2 

degrees.  
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Fig. 1 CO1 gen gene real-time PCR analysis 

 

The Co1 gene in chickens varies depending on the 

primary sequence used. In a study conducted by [7], the 

CO1 gene has a size of 565 bp, while in study 

conducted by [4], the CO1 gene has a size of 651 bp. 

Another study also produced different sequences with a 

length of 590 bp [2]. The primers used from the above 

studies are primers used for analysis using endpoint 

PCR, while for real-time PCR analysis, the primers 

used must be designed with a length between 85-300 

bp so that they can be properly amplified by real-time 

PCR. 

 

3.4. BIK BCL2 Gene Analysis 

Analysis of the BIK BCL 2 gene is shown in Fig. 2. 

The BIK BCL 2 gene is a specific gene that encodes 

the interacting killer system in animals. Information 

about this gene in diversity analysis studies or its use as 

a target gene for study analysis is still very limited, so 

this study was conducted to identify the presence of 

this gene in local chicken species. In the future, it is 

hoped that the presence of this gene can be used as 

initial information for a comprehensive study of the 

characteristics and 3D composition of the BIK BCL 2 

gene so that we can recognize its function and use in 

conducting species DNA studies. 

The BIK BCL 2 gene was designed from the NCBI 

site, and several primary candidates were used. In this 

study, the primers used were chosen by considering 

several things, including: 

From the real-time PCR analysis that was carried 

out, it was known that the BIK BCL2 gene in chickens 

was detected at Ct 16.15 – 16.20 with a Tm value of 

91.10 – 91.20. Similar to the Co1 analysis in the 

discussion above, the difference in Ct and Tm values , 

which are less than 2 degrees Ct and Tm numbers, 

indicates no difference in BIK BCL2 gene diversity 

Gorontalo local chickens even though they come from 

six different regions. 

In the melt culture analysis, which is marked by the 

formation of a melting point at a certain temperature, 

this value is influenced by the primary sequence 

content in the form of GC content. The primer used for 

this study has a molecular weight of 6250.1 µg/µmole 

with µg/OD of 25.17 with % GC content of 55%, the 

value of Tm (1M Na+) is 86 and the value of Tm (50 

mM Na+) is 64.  

 

 
Fig. 2 Real-time PCR analysis of BIK BCL2 gene 

 

The limited information regarding the use of the 

BIK BCL 2 gene is a challenge in itself in this study so 

that one of the benefits that can be obtained from the 

use of BIK BCL2 genetic markers in this study is as 

one of the information that can be used in further 

research for a more comprehensive study. 

 

4. Conclusion 
This study concludes that in all research samples 

sampled from six different regions, the Co1 and BIK 

BCL 2 genes were detected where the CT and Tm 

values from the real-time analysis were obtained that 

were homogeneous and not more than 2 degrees of 

difference between samples. We used the Nisi chicken 

as the object of study, and BIK BCL 2 gene for 

determining the chicken diversity was the novelty of 

this research and the perspective research in the future. 

The limitation of this study was sample collection in 

the pandemic era. A suggestion for further research is 

to explore more diverse genes so that more molecular 

data can be obtained on the research sample's chicken 

species. 
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