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INTISARI 

Penderita diabetes melitus tipe 2 rentan memiliki masalah terkait 

pengobatannya, yang mempengaruhi efek samping dan efek terapi. Salah satunya 

yaitu faktor genetik diprediksikan berperan pada tubuh manusia terhadap respon 

obat dengan variasi gen yang berbeda. Tujuan penelitian ini untuk mengetahui 

tren faktor genetik pada variasi gen terhadap efek samping dan efek terapi obat 

diabetes melitus tipe 2 melalui pendekatan bioinformatika.  

Metode yang digunakan yaitu non eksperimental dengan memanfaatkan 

sumber data sekunder. Dengan kriteria inklusi Single Nucleotide Polimorfism 

(SNPs) yang mempengaruhi respon pengobatan dilihat pada bagian phenotype 

categories di database PharmGKB, SNPs p-value signifikan (≤0,05), SNPs Level 

Of Evidence 1A-4. Peneliti melakukan integrasi menggunakan database genomik 

PharmGKB, HaploReg v4.2 dan Ensembl.  

Melalui database PharmGKB, SNPs yang memenuhi kriteria inklusi dan 

eksklusi sebanyak 35 SNPs lalu diinput pada HaploReg v4.2 dan diperoleh 7 

SNPs varian missense yaitu dengan rs114202595 (PAX4), rs13266634 

(SLC30A8), rs628031 (SLC22A1), rs4149056 (SLCO1B1), rs1801282 (PPARG), 

rs6923761 (GLP1R) dan rs10305420 (GLP1R). Distrbusi frekuensi alel paling 

tinggi terhadap respon efek samping di populasi Amerika mengkode gen 

SLC22A1, sedangkan frekuensi alel paling tinggi terhadap respon efek terapi gen 

PAX4 di populasi Asia Timur, gen SLC30A8, SLCO1B1, PPARG dan GLP1R di 

populasi Eropa. 

Penelitian ini, tren faktor genetik memiliki peran lebih banyak terhadap efek 

terapi dibandingkan efek samping. Dari 7 SNPs yang missense terdapat 6 SNPs 

yang memiliki fenotipe efek terapi dan 1 SNPs memiliki fenotipe efek samping. 

Gen yang memiliki fenotipe terhadap efek terapi diantaranya yaitu PAX4, 

SLC30A8, SLCO1B1, PPARG dan GLP1R. Sedangkan gen yang memiliki 

fenotipe terhadap efek samping adalah SLC22A1. 

Kata Kunci: Diabetes Melitus Tipe 2, Variasi Gen, Efek Samping, Efek 

Terapi, Bioinformatika 
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ABSTRACT 

Patients with type 2 diabetes mellitus are prone to treatment-related problems, 

which affect side effects and therapeutic effects. One of them is genetic factors 

predicted to play a role in the human body towards drug response with different 

gene variations. The purpose of this study is to determine the trend of genetic 

factors in gene variations on side effects and therapeutic effects of type 2 diabetes 

mellitus drugs through a bioinformatics approach.  

The method used is non-experimental by utilizing secondary data sources. With 

the inclusion criteria of Single Nucleotide Polymorphisms (SNPs) that affect the 

treatment response seen in the phenotype categories section in the PharmGKB 

database, SNPs p-value significant (≤0.05), SNPs Level Of Evidence 1A-4. We 

integrated the PharmGKB, HaploReg v4.2 and Ensembl genomic databases.  

Through the PharmGKB database, 35 SNPs that met the inclusion and 

exclusion criteria were inputted into HaploReg v4. 2 and obtained 7 missense 

variant SNPs namely with rs114202595 (PAX4), rs13266634 (SLC30A8), 

rs628031 (SLC22A1), rs4149056 (SLCO1B1), rs1801282 (PPARG), rs6923761 

(GLP1R) and rs10305420 (GLP1R). The highest allele frequency distribution for 

adverse response in the American population encodes the SLC22A1 gene, while 

the highest allele frequency for therapeutic response is the PAX4 gene in the East 

Asian population, SLC30A8, SLCO1B1, PPARG and GLP1R genes in the 

European population. 

In this study, the trend was that genetic factors played a greater role in 

therapeutic effect than adverse effects. Of the 7 missense SNPs, 6 had a 

therapeutic effect phenotype and 1 had an adverse effect phenotype. Genes that 

have phenotypes for therapeutic effects include PAX4, SLC30A8, SLCO1B1, 

PPARG and GLP1R. While the gene that has a phenotype against side effects is 

SLC22A1. 

Keywords: Type 2 Diabetes Mellitus, Gene Variation, Side Effects, Therapeutic 

Effects, Bioinformatics 

 


