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Abstract: Indonesian local chickens are essential genetic resources with 

significant potential for advancing the national poultry industry due to their 

high genetic diversity, reflecting adaptation to tropical environments and 

traditional farming systems. This study analyzed the genetic diversity of 

Kampung, Sentul, KUB, SenSi, and Broiler chickens based on the MSTN 

g.4842T>G locus. Blood samples from 150 chickens underwent PCR-RFLP 

analysis using the BsrI restriction enzyme targeting exon 2 of the MSTN 

gene. Parameters such as observed heterozygosity (Ho), expected 

heterozygosity (He), polymorphism information content (PIC), and Hardy-

Weinberg equilibrium were assessed. Genetic distances were calculated 

using PHYLIP, and a dendrogram was constructed with UPGMA. The study 

identified two alleles (G and T) and three genotypes (GG, GT, TT), with the 

T allele being dominant, particularly in Broiler chickens (78.3%). Ho was 

lower than He in all populations, indicating a heterozygosity deficit. PIC 

values ranged from 0.282 (Broiler) to 0.367 (SenSi), classifying the MSTN 

locus as moderately polymorphic. Kampung and KUB chickens showed the 

closest genetic relationship, while Broiler chickens were the most distinct. 

These findings underscore the potential of local chickens in breeding 

programs for adaptability and productivity. Further research with additional 

markers is recommended to enhance sustainable poultry farming. 

Keywords: Genetic diversity; Genetic distance; Indonesian local chickens; 

MSTN gene. 

 
 

Introduction 

 

Indonesian local chickens are a vital 

genetic resource with significant potential for 

developing the national poultry industry. Their 

genetic diversity reflects adaptation to tropical 

environments, traditional farming practices, 

and natural selection over the years (Sumantri 

et al., 2020). This diversity is crucial for 

preserving biodiversity and enhancing the 

productivity and sustainability of local poultry 

breeds. However, the utilization of local 

chickens is often constrained by limited 

information on their genetic characteristics and 

the factors influencing their performance 

(Ariza et al., 2021; Kpomasse et al., 2023). One 

important genetic factor that may impact the 

performance of local chickens is the myostatin 

gene, which plays a crucial role in regulating 

muscle growth. 

The myostatin gene is a key regulator of 

muscle growth in poultry. It acts as an inhibitor 

of muscle cell proliferation and differentiation, 

meaning that variations or mutations in this 

gene can significantly affect the growth 

performance of chickens (Kim et al., 2020; 

Shoyombo et al., 2022). Previous studies have 

shown that polymorphisms in the myostatin 

gene are closely associated with carcass traits 

and growth performance, making it a primary 

focus in genetic breeding research (Lee et al., 

2024; Lu et al., 2024). Genetic diversity 
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analysis based on the myostatin gene can also 

determine the genetic distance among local 

chicken strains, supporting the classification of 

strains based on their genetic advantages 

(Sumantri et al., 2020; Rodgers & Ward, 2021). 

Research on Indonesian local chickens 

has received insufficient attention, particularly 

in the context of genetic analysis. In contrast, 

similar studies in other countries have 

demonstrated that genetic mapping using the 

myostatin gene provides valuable insights into 

improving productivity and ensuring the 

sustainability of local strains (Rexroad et al., 

2019; Nawaz et al., 2024). Through molecular 

approaches, the genetic diversity of local 

chickens can be identified more accurately, 

ultimately supporting conservation efforts and 

enhancing the economic value of local poultry. 

This study aims to identify the diversity 

and genetic distance of several Indonesian 

local chicken strains by analyzing the 

myostatin gene. This approach is expected to 

provide in-depth information about the genetic 

potential of Indonesian local chickens, which 

can be used in breeding programs, 

conservation efforts, and developing superior 

local chicken strains. Furthermore, this 

analysis is anticipated to be a foundation for 

integrating genetic knowledge into policies and 

poultry farming practices in Indonesia. 

 

Material and Method 

 

Experimental Animals 

Blood samples from 150 chickens 

consisting of Kampung chickens, Sentul 

chickens, Kampung Unggul Balitbangtan 

chickens (KUB), Sentul Terseleksi chickens 

(SenSi), and Broilers were obtained from the 

Animal Breeding and Genetics Laboratory, 

Faculty of Animal Science, University of 

Mataram, Indonesia. 

 

Polymorphism Study 

DNA was extracted using the Genomic 

DNA Mini Kit Geneid (ISO 9001:2008 QMS). 

To ensure enough DNA for downstream 

applications, a NanoDrop spectrophotometer 

quantified it. To retain integrity until analysis, 

measured DNA was kept at -20°C (Bhoyar et 

al., 2024). Based on exon 2 of the chicken 

MSTN genomic sequence (GenBank: 

AF346599.2), forward (5-

AACGGTGTTTGTGCAGATCC-3) and 

reverse (5-CAATCCATCTTCACCCGGTCC-

3) primers were generated for PCR 

amplification. PCR was performed in a 25 µL 

reaction volume with a 10 µL DNA template, 

12.5 µL PCR master mix, 1 µL forward and 

reverse primers, and 0.5 µL Taq DNA 

polymerase. The PCR process consisted of 

predenaturation at 95 °C for 5 minutes, 35 

cycles of denaturation at 95 °C for 10 seconds, 

annealing at 60 °C for 20 seconds, and 

extension at 72 °C for 30 seconds, and a final 

extension at 72 °C for 5 minutes. RFLP was 

used for genotyping. The 247-bp MSTN exon 

2 PCR product was digested with 3 U of BsrI 

restriction enzyme (Thermo Fisher Scientific, 

Waltham, MA). The PCR product (5 μL) was 

digested overnight at 37 °C. RFLPs were 

detected in 150 hens using electrophoresis on a 

2% agarose gel in 0.5X TBE, added 2.5 µL of 

ethidium bromide, and examined with a UV 

transilluminator (AlphaImager®EP). The T 

allele has four bands (99, 64, 45, and 39 bp), 

and the G allele has three bands (144, 64, and 

39). 

Genotype and allele frequencies, 

heterozygosity (Ho and He), Hardy-Weinberg 

equilibrium, polymorphism information 

content (PIC), and fixation index (Fst) were 

studied using Popgene 1.31. 

 

Genetic Distance 

The calculation of genetic distances was 

performed using the PHYLIP software 

package, specifically the GENDIST program, 

which computes genetic distances from gene 

frequency data (Grzegorczyk et al., 2021; Nei, 

1972). Subsequently, a dendrogram was 

constructed employing the UPGMA 

(Unweighted Pair Group Method with 

Arithmetic Mean) method, facilitated by the 

MEGA (Molecular Evolutionary Genetics 

Analysis) software (Tamura et al., 2021).  

 

Results and Discussion 

 

Polymorphism of The MSTN Gene 

The partial fragment of the myostatin 

gene in all individuals was successfully 

amplified, producing a DNA fragment of 247 

bp. Genotyping of the myostatin gene using the 
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BsrI restriction enzyme successfully identified 

two alleles. The T allele was represented by 

four bands (99, 64, 45, and 39 bp), while the G 

allele was represented by three bands (144, 64, 

and 39 bp). These two alleles resulted in three 

genotypes: TT, GG, and GT (Figure 1). 

Genotype distribution, allele frequency, and 

genetic parameters at the MSTN g.4842T>G 

locus in Indonesian Local Chickens are 

displayed in Table 1.  

 

Figure 1. PCR-RFLP Patterns of the MSTN g.4842T>G Locus in Indonesian Local Chickens Using 

BsrI Restriction Enzyme on a 2% Agarose Gel 

Table 1 presents the genotype distribution, 

allele frequency, and genetic parameters 

observed at the MSTN g.4842T>G locus in 

various populations of Indonesian local chickens. 

These parameters are crucial for understanding 

the genetic diversity and inheritance patterns 

associated with muscle growth in local chicken 

breeds.

 
Table 1. Genotype Distribution, Allele Frequency, and Genetic Parameters at the MSTN g.4842T>G Locus in 

Indonesian Local Chickens

Locus Restriction 

enzyme 

Parameter  Breed 

    Kampung Sentul KUB SenSi Broiler 

g.4842T>G BsrI Genotype 

Frequency 

GG 0.200 0.233 0.167 0.267 0.133 

GT 0.267 0.333 0.300 0.300 0.167 

TT 0.533 0.433 0.533 0.433 0.700 

Allele 

Frequency 

G 0.333 0.400 0.317 0.417 0.217 

T 0.667 0.600 0.683 0.583 0.783 

 

Ho 

  

0.267 

 

0.333 

 

0.300 

 

0.300 

 

0.167 

He  0.444 0.480 0.433 0.486 0.340 

PIC  0.345 0.365 0.339 0.367 0.282 

p-value  0.091 0.247 0.245 0.111 0.021 

Chi2  4.790 2.800 2.810 4.390 7.740 

Ho= observed heterozygosity. He= expected heterozygosity. PIC= polymorphism information content. 

Chi2 = Chi-square.  
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The genotype distribution showed 

significant variation across five Indonesian 

local chickens at the MSTN g.4842T>G locus, 

restricted using the BsrI enzyme. The observed 

genotype distribution (GG, GT, TT) varied 

among breeds. The GG genotype (homozygous 

for the G allele) had the highest frequency in 

SenSi chickens (26.7%) and the lowest in 

Broiler chickens (13.3%). The GT genotype 

(heterozygous) showed moderate frequency in 

most breeds, with the highest frequency in 

Sentul chickens (33.3%). The TT genotype 

(homozygous for the T allele) was dominant in 

Broiler chickens (70%) but was lower in SenSi 

and Sentul chickens (43.3%). This variation in 

genotype distribution reflects differences in 

genetic influence among populations. Previous 

studies have also indicated that genotype 

distribution at loci associated with growth, 

such as MSTN, is strongly influenced by both 

artificial and natural selection (Xu et al., 2020). 

The allele frequency data showed that 

the T allele was more dominant than the G 

allele across all populations, with the highest T 

frequency observed in Broiler chickens 

(78.3%) and the lowest in SenSi chickens 

(58.3%). Conversely, the G allele had the 

highest frequency in SenSi chickens (41.7%) 

and the lowest in Broiler chickens (21.7%). 

Related studies suggest that the dominance of 

specific alleles, such as T in Broiler chickens, 

is often linked to the effects of genetic 

selection for traits such as growth efficiency or 

meat quality (Gu et al., 2004; Lu et al., 2024). 

The Ho value represents the proportion 

of heterozygous individuals in the population. 

The highest Ho value was found in Sentul 

chickens (33.3%), while the lowest was in 

Broiler chickens (16.7%). The He value, which 

reflects the potential genetic diversity within a 

population, was higher than Ho in all 

populations, indicating a heterozygosity 

deficit. The highest He value was observed in 

SenSi chickens (48.6%), suggesting high allele 

diversity. This heterozygosity deficit may be 

associated with genetic bottlenecks in specific 

populations, especially Broiler chickens, 

which tend to have higher homozygous 

genotypes due to intensive selection (Talebi et 

al., 2020; Yuan et al., 2022). 

The PIC values illustrate the ability of 

the locus to detect genetic variation. Based on 

the results, all PIC values fell into the 

moderately polymorphic category (0.25 < PIC 

< 0.50). The highest PIC value was found in 

SenSi chickens (0.367), while the lowest was 

in Broiler chickens (0.282). The moderate PIC 

values support using the MSTN g.4842T>G 

locus as a genetic marker in population 

genetics studies and breeding programs (De La 

Parra et al., 2023; Habimana et al., 2020). 

The highest 𝜒2 value was observed in 

Broiler chickens (7.74), indicating a significant 

deviation from Hardy-Weinberg equilibrium. 

This result is consistent with the significant 𝑝-

value (𝑝 =0.021). For other populations, 𝑝-

value were not significant (𝑝 > 0.05), 

indicating they were in Hardy-Weinberg 

equilibrium. These results suggest that the 

Broiler chicken population is genetically more 

homogeneous, whereas other local chicken 

populations exhibit more extraordinary genetic 

diversity (Ariza et al., 2021; Chu et al., 2023). 

The genetic variation at the MSTN 

g.4842T>G locus provides insight into the 

genetic diversity of Indonesian local chickens. 

Broiler chickens, which show a dominance of 

the TT genotype and low heterozygosity, tend 

to experience bottleneck effects due to 

intensive breeding selection (Bortoluzzi et al., 

2019; Gao et al., 2023). Local chicken 

populations, such as Kampung, Sentul, KUB, 

and SenSi, exhibit higher genetic diversity, 

supporting adaptive capabilities and genetic 

improvement potential (Chebo et al., 2022; 

Mogano et al., 2024; Wu et al., 2024). 

 

Genetic Distance Among Chicken Populations 

 

The genetic distance shows that Indonesian 

local chicken populations have closer genetic 

relationships with each other compared to Broiler 

chickens, which have undergone intensive 

selection. The genetic distance matrix information is 

presented in Table 2. The UPGMA dendrogram 

representation based on genetic distance is shown in 

Figure 2. 
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Table 2. Genetic Distance Matrix of Indonesian Local Chicken Populations Based on the MSTN g.4842T>G 

Locus   

 Kampung Sentul KUB SenSi Broiler 

Kampung 0.000 0.006 0.000 0.013 0.022 

Sentul 0.006 0.000 0.011 0.007 0.019 

KUB 0.000 0.011 0.000 0.013 0.025 

SenSi 0.013 0.007 0.013 0.000 0.021 

Broiler 0.022 0.019 0.025 0.021 0.000 

 

                     ┌──────── Kampung 

                     │ 

           ┌─────────┴───────── KUB 

           │ 

    ┌──────┴─────────┬───────── Sentul 

    │                │ 

    │                └───────── SenSi 

    │ 

    └─────────────────────────── Broiler 

 
Figure 2. UPGMA dendrogram representation based on genetic distance in Indonesian local chicken populations 

at the MSTN g.4842T>G locus 

 

Kampung and KUB chickens are located on 

the same branch, indicating a very close genetic 

relationship (𝐷 = 0.000). Sentul and SenSi chickens 

form a separate branch but remain close to 

Kampung and KUB, reflecting a relatively close 

genetic relationship. Broiler chickens are on the 

most distant branch, demonstrating a more 

significant genetic differentiation than other 

populations due to intensive selection for 

commercial purposes. 

As shown in Table 2, Kampung and KUB 

chicken populations have a genetic distance of 𝐷 = 

0.000, reflecting an almost identical genetic 

similarity. This may be attributed to a similar 

genetic origin or a high level of gene flow between 

the two populations. This genetic similarity supports 

the hypothesis that Indonesian local chickens share 

the same ancestry, as supported by previous studies 

showing genetic uniformity among local chickens 

in Southeast Asia (Sumantri et al., 2020). A close 

relationship is also observed between Sentul and 

SenSi chickens (𝐷 = 0.007), indicating a significant 

genetic connection. These two populations likely 

share similar genetic characteristics due to their 

domestication history or intensive gene flow in the 

past. 

Broiler chicken populations exhibit the most 

significant genetic distance from other populations, 

particularly with KUB (𝐷 = 0.025) and Kampung 

chickens (𝐷 = 0.022). This indicates significant 

genetic differentiation due to stringent artificial 

selection in Broiler chickens for specific traits, such 

as rapid growth and feed efficiency (Fontanesi et al., 

2015). This differentiation can also be explained by 

reduced genetic diversity in Broiler chickens due to 

bottleneck effects during domestication (Wang et 

al., 2021). 

Genetic diversity in local chicken 

populations, such as Kampung, Sentul, KUB, and 

SenSi, reflects good adaptability to local 

environments. This contrasts with Broiler chickens, 

which tend to be more genetically homogeneous 

due to intensive selection. Other studies indicate that 

Indonesian local chicken populations have high 

levels of genetic diversity, especially at loci 

associated with environmental adaptation and 

disease resistance (Mariandayani et al., 2023; Xie et 

al., 2024). Therefore, these local chicken 

populations have great potential to be used in 

crossbreeding programs to improve production 

efficiency while maintaining resilience to tropical 

environmental conditions. 

Based on genetic distance, Kampung x KUB 

chickens are ideal for crossbreeding to maintain 

local adaptive traits due to their very close genetic 

relationship. Sentul x SenSi chickens are suitable for 
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crossbreeding to combine the superior 

characteristics of both populations, such as larger 

body size and environmental resilience. Moderate 

genetic differences (𝐷 = 0.025) make KUB x 

Broiler chickens a promising option for improving 

growth performance without losing local adaptive 

advantages. The genetic distance among 

populations indicates that Indonesian local 

chickens, particularly Kampung, Sentul, KUB, and 

SenSi, have close genetic relationships, supporting 

local adaptation and high genetic diversity. Broiler 

chickens, on the other hand, show significant 

genetic differentiation, reflecting the impact of 

intensive artificial selection. This genetic diversity 

is a foundation for strategic crossbreeding to 

improve production efficiency while maintaining 

adaptive resilience. Further studies using additional 

genetic markers are necessary to support the 

sustainable management of these genetic resources 

(Restoux et al., 2022; Xie et al., 2024). 

 

Conclusion 

 

This study demonstrates that genetic 

variation at the MSTN g.4842T>G locus provides 

valuable insights into the genetic diversity of 

Indonesian local chickens. The observed genotypes 

(GG, GT, TT) and allele frequencies (G, T) reveal 

significant differences among Kampung, Sentul, 

KUB, SenSi, and Broiler chicken populations. 

Observed heterozygosity (Ho) was lower than 

expected (He) across all populations, indicating a 

deficit of heterozygotes, particularly in Broiler 

chickens. The moderate PIC values suggest the 

potential of this locus as a genetic marker for 

breeding programs. Genetic distance analysis shows 

a very close genetic relationship between Kampung 

and KUB chickens (D = 0.000), while Broiler 

chickens exhibit the most significant genetic 

differentiation from the other populations. These 

findings indicate that Indonesian local chickens 

possess high genetic diversity, supporting their 

potential for local adaptation and crossbreeding 

programs aimed at improving productivity and 

resilience in tropical environments. Conversely, 

Broiler chickens exhibit high genetic homogeneity 

due to intensive selection. This research underscores 

the importance of conserving and utilizing local 

genetic resources to ensure the sustainability of the 

poultry industry in Indonesia. 
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