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ABSTRACT 

 

Background:Asthma is a non-communicable disease that remains a global health concern, influenced by both 

environmental and genetic factors. The disintegrin and metalloproteinase 33 (ADAM33) gene has been identified 

as a susceptibility gene for asthma. This study aimed to investigate the association between the rs2280091 

polymorphism in the ADAM33 gene and the risk of asthma in Indonesian children. 

Methods:A total of 60 buccal swab samples were collected from children aged 4–18 years, consisting of 13 

asthma cases and 47 healthy controls. Genotyping of rs2280091 was performed using polymerase chain reaction 

(PCR) followed by restriction fragment length polymorphism (RFLP) analysis. 

Results:The AA and GG genotypes were more frequent among asthma cases (69.23% and 7.69%, respectively) 

compared to controls (63.83% and 6.38%). Similarly, the A allele was detected more frequently in asthma cases 

(80.77%) than in controls (78.72%). However, no significant association was observed between the rs2280091 

polymorphism and asthma risk (P = 1.0, OR [95% CI] = 0.8 [0.0779–8.592]). In addition, asthma was more 

commonly observed in boys (84.62%) than in girls (15.38%). 

Conclusion:This study did not find a significant association between the rs2280091 polymorphism in the 

ADAM33 gene and childhood asthma. Further research involving larger sample sizes and additional ADAM33 

polymorphisms is warranted to better understand the genetic susceptibility to asthma in children. 
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INTRODUCTION 

 

Asthma is a major non-communicable disease and remains 

a significant global health concern, affecting approximately 358 

million individuals worldwide.¹ According to the 2018 Indonesian 

Basic Health Research (Riskesdas), the national prevalence of 

asthma in Indonesia was reported at 2.4%.² In children, asthma is 

among the most commonly encountered chronic diseases, with 

increasing incidence over the past two decades. The incidence of 

asthma in Indonesian children aged 0–14 years is reported to be 

9.2%.³ 

Asthma is a multifactorial disease influenced by both 

environmental and genetic factors.⁴  The disintegrin and 

metalloproteinase 33 (ADAM33) gene was the first genetic factor 

identified as being associated with asthma susceptibility and 

remains one of the most extensively studied.⁵  Located on 

chromosome 20p13, ADAM33 is expressed primarily in 

mesenchymal cells, including fibroblasts and smooth muscle 

cells. The ADAM family of proteins, which possess disintegrin 

and metalloprotease domains, plays critical roles in cell–cell and 

cell–matrix interactions, cell migration, adhesion, and signal 

transduction.⁵ ,⁶  

Several polymorphisms in the ADAM33 gene have 

demonstrated significant associations with asthma,⁶–⁹ indicating 

its important role in asthma susceptibility. However, studies 

examining ADAM33 polymorphisms in Indonesia remain 

limited. A previous study in Indonesia found no significant 

association between the rs2787094 polymorphism and asthma in 

individuals with a family history of the disease.¹⁰ In this study, we 
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aimed to investigate the association of the ADAM33 rs2280091 

polymorphism with asthma in Indonesian children. 

MATERIAL & METHODS 

Sample Collection 

In this case control study, a total of 13 case 

samples and 47 control samples from children aged 4–18 

years were collected from Pulmonologist and Pediatric 

Doctor in Cibitung Regional General Hospital and EMC 

Pulomas Hospital, all of whom had a family history of 

asthma. Participants were suspected to have asthma if at 

least one of the following criteria was met: (a) a diagnosis of 

asthma by a pediatrician; or (b) a history of being prescribed 

asthma medication. Asthma diagnoses were then confirmed 

based on the National Guidelines for Pediatric Asthma by 

the Indonesian Pediatric Society (IDAI).³ 

This study received ethical approval from the 

Ethics Committee of YARSI University (No. 156/KEP-

UY/EA.10/VII/2023). All participants provided informed 

consent prior to participation, and their legal guardians 

signed the consent forms on their behalf. 

 

 DNA Extraction and rs2280091 Genotyping 

 Buccal swab samples were collected from all children 

participant and stored in 3 mL of storage buffer. DNA was 

extracted using the gSYNC™ DNA Extraction Kit (Geneaid 

Biotech Ltd., New Taipei City, Taiwan) according to the 

manufacturer's instructions. The quality and quantity of DNA 

were assessed using a Tecan Infinite Pro 200 spectrophotometer 

(Tecan, Männedorf, Switzerland). 

Genotyping of rs2280091 was conducted using 

polymerase chain reaction (PCR) followed by restriction fragment 

length polymorphism (RFLP) analysis. PCR was performed on a 

thermal cycler (T100, Bio-Rad, California, USA) in a 25 μL 

reaction containing 20 ng of DNA, 1× GoTaq Green Master Mix 

(Promega, Wisconsin, USA), and 0.1 μM of both forward and 

reverse primers (IDT, Singapore). The primer sequences used 

were:Forward: 5’-ACTCAAGGTGACTGGGTGCT-3’Reverse: 

5’-GAGGGCATGAGGCTCACTTG-3’PCR conditions were as 

follows: initial denaturation at 95°C for 3 minutes; followed by 35 

cycles of denaturation at 95°C for 30 seconds, annealing at 60°C 

for 30 seconds, and extension at 72°C for 1 minute; with a final 

extension at 72°C for 5 minutes and a hold at 4°C. 

RFLP analysis was conducted using the NcoI restriction enzyme 

(NEB, Ipswich, Massachusetts, USA). The digestion was 

incubated at 37°C for 5 hours and visualized by gel 

electrophoresis under ultraviolet light.  

The resulting fragments indicated the genotype: 

1. GG genotype: 400 bp 

2. AA genotype: 140 bp and 260 bp 

3. AG genotype: 140 bp, 260 bp, and 400 bp 

These fragments appeared as DNA bands on the electrophoresis 

gel.  

 Data Analysis 

Comparisons between case and control groups were 

analyzed using the Chi-square (χ²) test. A p-value < 0.05 

was considered statistically significant. Odds ratios (ORs) 

with 95% confidence intervals (CIs) were used to estimate 

relative risk. Statistical analyses were performed using 

SPSS version 22 (SPSS Inc., Chicago, IL, USA).  

RESULTS 

 

Table 1 presents the characteristics of the study samples. All 

case samples were individuals with a family history of asthma. 

Asthma was more commonly observed in male children (84.62%) 

than in females (15.38%). 

 

Table 1. Sample Characteristics  

Characteristics 
Cases (n=13) / 

Frequency (%) 

control (n=47) / 

Frequency (%) 

Sex 
  

Female 2 (15.38) 37 (78.72) 

Male 11 (84.62) 10 (21.28) 

Age (year Mean, ± 

SD) 
8.2 ± 4.09 17.9 ± 0.24 

n = number of samples  M, 100 bp DNA marker; lanes 1 and 3, AA genotype; lane 2, GG genotype; lane 4, AG genotype. 
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Figure 1. RFLP Visualization of rs2280091 

 

As shown in Figure 1, the RFLP method successfully 

identified AA, AG, and GG genotypes. The gel image included a 

100 bp DNA marker, covering a range from 100 bp to 1000 bp. 

Table 2 shows the genotype and allele frequencies of rs2280091. 

Genotypes AA and GG were more common in case samples 

(69.23% and 7.69%, respectively) than in control samples 

(63.83% and 6.38%, respectively). The A allele was also more 

frequent in case samples (80.77%) than in controls (78.72%). 

However, no significant association was found between 

rs2280091 genotype or allele and asthma (P = 1, OR [95% CI] = 

0.8 [0.0779 – 8.592]). 

 

                  Table 2. Distribution of rs2280091 Polymorphism 

SNP Genotype / Allele 

Cases  Control  

(n = 13) / Frequency 

(%) 

(n = 47) / Frequency 

(%) 

rs2280091 

AA 9 (69.23) 30 (63.83) 

AG 3 (23.08) 14 (29.79) 

GG 1 (7.69) 3 (6.38) 

A 21 (80.77) 74 (78.72) 

G 5 (19.23) 20 (21.28) 

SNP = single nucleotide polymorphism; n = number of samples 

 

DISCUSSION  

This study aimed to evaluate the association between the 

rs2280091 polymorphism and asthma in children aged 4–18 

years. Our results indicated that asthma was more prevalent 

among male children compared to females. Epidemiological 

studies of asthma have shown marked sex-related differences in 

prevalence and severity, closely tied to age. Interestingly, these 

trends align with transitional phases of the female reproductive 

cycle.¹¹ 

During childhood, boys have a higher prevalence of asthma 

and are twice as likely to be hospitalized for asthma exacerbations 

than girls.¹¹,¹² In adulthood, however, asthma becomes more 

prevalent in females (9.6%) than in males (6.3%), with females 

being three times more likely to be hospitalized due to asthma-

related events.¹³,¹⁴  This increased prevalence in women persists 

until menopause, after which asthma rates decline.¹⁵  These 

gender shifts in prevalence coincide with sex hormone changes, 

suggesting that sex hormones modulate pathways involved in 

asthma pathogenesis.¹² 

Meta-analyses have shown that rs2280091 is significantly 

associated with asthma risk in Asian pediatric populations.¹⁶  A 

recent meta-analysis also found significant associations of 

rs2280091 with asthma in Chinese children.¹⁷  Similarly, a study 

in Hispanic-American children reported a significant association 

of rs2280091 with asthma susceptibility.¹⁸  

In the present study, no significant association between 

rs2280091 and childhood asthma was observed (P = 1, OR [95% 

CI] = 0.8 [0.0779 – 8.592]), likely due to the small sample size. 

Larger studies are necessary to further explore the potential role of 

rs2280091 in asthma risk among Indonesian children. 

Nonetheless, this is the first study in Indonesia investigating the 

association between the ADAM33 rs2280091 polymorphism and 

asthma in children. Further research involving other 

polymorphisms within the ADAM33 gene is also warranted, 

considering the rising global prevalence of childhood asthma, 

particularly in low- and middle-income countries.¹⁹ ,²⁰  

 

 

CONCLUSION AND RECOMMENDATIONS 

CONCLUSION 

This study investigated the association between the 

ADAM33 rs2280091 polymorphism and asthma in Indonesian 
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children aged 4–18 years. Although the A allele and AA genotype 

were more frequent in asthmatic children, no statistically 

significant association was observed between the rs2280091 

polymorphism and asthma susceptibility (P = 1.0, OR [95% CI] = 

0.8 [0.0779–8.592]). The findings suggest that rs2280091 may 

not play a major role in asthma development among this specific 

population. However, the small sample size limits the strength 

and generalizability of this conclusion. 

RECOMMENDATIONS 

Further studies are recommended to clarify the potential 

role of ADAM33 gene polymorphisms in asthma 

susceptibility, particularly: 

1. Larger-scale studies with a more balanced 

distribution of cases and controls to increase 

statistical power. 

2. Inclusion of additional ADAM33 SNPs, such as 

rs2280089, rs2280090, or rs44707, which have 

shown associations in other populations. 

3. Haplotype-based analyses that examine 

interactions between multiple SNPs within 

ADAM33. 

4. Integration of environmental exposure data (e.g., 

air pollution, allergens) to assess gene–

environment interactions. 

5. Expanding the study to diverse ethnic groups 

within Indonesia to explore population-specific 

genetic contributions to asthma. 

These efforts will contribute to a better understanding of 

asthma pathogenesis in Indonesian children and support the 

development of precision medicine approaches for asthma 

prevention and treatment. 

ACKNOWLEDGMENTS 

The authors express their sincere gratitude to all participants who 

took part in this study. This research was supported by a grant 

from the Penelitian Dosen Pemula program, Directorate General 

of Higher Education, Research, and Technology (DIKTI), under 

grant number 118/WRII/PN.00/VII/2023. 

REFERENCES 

1.  Gruffydd-Jones K, Thomas M, Roman-Rodríguez 

M, Infantino A, Fitzgerald JM, Pavord I, et al. 

Asthma impacts on workplace productivity in 

employed patients who are symptomatic despite 

background therapy: A multinational survey. J 

Asthma Allergy. 2019;12:183–94.  
2.  Badan Penelitian dan Pengembangan Kesehatan 

KKR. Laporan Nasional Riskesdas 2018. Badan 

Penelitian dan Pengembangan Kesehatan. 2018. 674 

p. Available from: 

http://labdata.litbang.kemkes.go.id/images/downloa

d/laporan/RKD/2018/Laporan_Nasional_RKD2018

_FINAL.pdf 

3.  Rahajoe N, Kartasasmita CB, Supriyatno B, 

Setyanto DB, editors. Pedoman Nasional Asma 

Anak. 2nd ed. Jakarta: Ikatan Dokter Anak 

Indonesia;  

4.  Zeinaly I, Sadeghi-Shabestari M, Babaloo Z, Razavi 

A, Sajay-Asbaghi M, Sadigh-Eteghad S, et al. 

Investigating the association of ADAM33 single 

nucleotide polymorphisms (SNPs) with 

susceptibility to allergic asthma in Azerbaijan 

population of Iran: A case-control study. Iran J 

Allergy Asthma Immunol. 2017;16(5):378–85.  

5.  Tripathi P, Awasthi S, Gao P. ADAM 

metallopeptidase domain 33 (ADAM33): A 

promising target for asthma. Mediators Inflamm. 

2014;2014:572025. doi: 10.1155/2014/572025. 

6.  Awasthi S, Tripathi P, Ganesh S, Husain N. 

Association of ADAM33 gene polymorphisms with 

asthma in Indian children. J Hum Genet. 2011 

Mar;56(3):188–95.  

7.  Tripathi P, Awasthi S, Prasad R, Husain N, Ganesh 

S. Association of ADAM33 gene polymorphisms 

with adult-onset asthma and its severity in an Indian 

adult population. J Genet. 2011;90(2):265–73.  

8.  Ruan Z, Shi Z, Zhang G, Kou J, Ding H. Asthma 

susceptible genes in children: A meta-analysis. 

Medicine. 2020;99(45):e23051.  

9.  Li X, Zhang Y, Zhang J, Xiao Y, Huang J, Tian C, 

et al Asthma susceptible genes in Chinese 

population: a meta-analysis. Respir Res. 2010 Sep 

24;11(1):129. doi: 10.1186/1465-9921-11-129.  

10.  Viyati K. Association between rs2787094 Genetic 

Variants in ADAM33 Gene and Asthma in 

Indonesian Population: Preliminary study. Makara J 

Health Res. 2023;27(2):149−153. doi: 

10.7454/msk.v27i2.1431.  

11.  Kynyk JA, Mastronarde JG, McCallister JW. 

Asthma, the sex difference. Vol. 17, Current 

Opinion in Pulmonary Medicine. 2011. p. 6–11.  

12.  Fuseini H, Newcomb DC. Mechanisms Driving 

Gender Differences in Asthma. Curr Allergy 

Asthma Rep. 2017 Mar;17(3):19. doi: 

10.1007/s11882-017-0686-1. 

13.  Chen Y, Stewart P, Johansen H, McRae L, Taylor 

G. Sex difference in hospitalization due to asthma in 

relation to age. J Clin Epidemiol. 2003 Feb 

1;56(2):180–7.  

14.  Skobeloff EM, Spivey WH, St Clair SS, Schoffstall 

JM. The Influence of Age and Sex on Asthma 

Admissions. JAMA. 1992;268(24):3437-40.  

15.  Troisi RJ, Speizer FE, Willett WC, Trichopoulos D, 

Rosner B. Menopause, Postmenopausal Estrogen 

Preparations, and the Risk of Adult-Onset Asthma 

A Prospective Cohort Study. Am J Respir Crit Care 

Med. 1995 Oct;152(4 Pt 1):1183-8. doi: 

10.1164/ajrccm.152.4.7551368.   

16.  Deng R, Zhao F, Zhong X. T1 polymorphism in a 

disintegrin and metalloproteinase 33 (ADAM33) 

gene may contribute to the risk of childhood asthma 

in Asians. Inflammation Research. 2017;66(5):413–

24.  

Sri Hastuti Andayani1, Kinasih Prayuni2, Yenni Zulhamidah3, 

Achmad Sofwan3, Lilah Muflihah4, Ronike Yunus4, Ijun Judasah4, 

Junaefi4, Kencono Viyati2,5* 



 

http://ojs.unud.ac.id/index.php/eum                                                                                                             P a g e   67 
doi:10.24843.MU.2025.V14.i6.P09 

17.  Ruan Z, Shi Z, Zhang G, Kou J, Ding H, Saad K. 

Asthma susceptible genes in children: A meta-

analysis. Medicine (Baltimore). 

2020;99(45):e23051. doi: 

10.1097/MD.0000000000023051. 

18.  Raby BA, Silverman EK, Kwiatkowski DJ, Lange 

C, Lazarus R, Weiss ST. ADAM33 polymorphisms 

and phenotype associations in childhood asthma. 

Journal of Allergy and Clinical Immunology. 2004 

Jun;113(6):1071–8.  

19.  Boulet LP, Reddel HK, Bateman E, Pedersen S, 

Mark FitzGerald J, O’Byrne PM. The Global 

Initiative for Asthma (GINA): 25 years later. Eur 

Respir J. 2019 Aug 29;54(2):1900598. doi: 

10.1183/13993003.00598-2019. 

20.  Reddel HK, Bateman ED, Becker A, Boulet LP, 

Cruz AA, Drazen JM, et al. A summary of the new 

GINA strategy: A roadmap to asthma control. 

European Respiratory Journal. 2015;46(3):622–39.  

  

 

 

 

ASSOCIATION BETWEEN THE RS2280091 POLYMORPHISM 

IN THE ADAM33 GENE AND CHILDHOOD ASTHMA…  

http://creativecommons.org/licenses/by/4.0/

