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ABSTRAK 
 

ANALISIS SINGLE NUCLEOTIDE POLYMORPHISMS (SNPs) GEN 
TLR4, ICAM1 DAN IL22 PADA MANUSIA YANG BERHUBUNGAN 

DENGAN MALARIA 
 

Keanekaragaman suku di Indonesia yang tinggi berpotensi menghasilkan 
keragaman genetik, termasuk pada gen terkait malaria. Polimorfisme gen 
yang mengkode protein yang terlibat dalam fungsi kekebalan dan 
pengikatan parasit ke sel inang manusia menjadi fokus perhatian bagi 
beberapa penelitian. Dalam memahami patogenesis malaria serta tingkat 
keparahan yang ditimbulkan akibat infeksi malaria. Mengetahui varian 
SNPs terkait malaria pada genom manusia. Pada penelitian ini dilakukan 
Analisis In Silico terhadap SNPs pada genom manusia yang memiliki 
pengaruh terhadap gejala klinis malaria. Penelitian dimulai dengan 
mencari SNPs malaria yang sesuai melalui penelusuran literatur dan 
memilih SNPs yang memiliki pengaruh klinis terhadap maria. SNPs terpilih 
kemudian dianalisis total SNPs pada protein terkait dan pengaruhnya 
terhadap klinis malaria. SNPs yang memengaruhi protein target kemudian 
dianalisis pemodelan struktur in silico dan dibandingkan antara protein 
native dan mutant. Pada penelusuran SNPs dipilih 3 protein TLR4, 
ICAM1, IL22 yang memiliki klinis terhadap malaria. SNPs yang ditemukan 
rata-rata berada di daerah Exon sehingga memengaruhi ekspresi dari 
asam amino. Analisis perubahan mutasi pada Pymol menunjukkan mutasi 
terbesar pada rs4986790 dengan RMSD 0.014, yang diprediksi memiliki 
variant klinis lebih besar. Berdasarkan prediksi SNPs dengan Analisis 
VEP menunjukkan prediksi variant tertinggi pada TLR4 dengan 21.653 
prediksi mutasi SNPs, dan ICAM1 dengan variasi mutasi tertinggi dengan 
rata-rata varian klinis 6 varian pada setiap SNPs (599,99%). Hasil analisis 
menunjukkan bahwa variasi SNPs pada gen TLR4, ICAM1, dan IL22 
dapat mempengaruhi respons tubuh terhadap infeksi malaria. Penelitian 
lebih lanjut diperlukan agar variant SNPs yang diprediksi secara In Silico 
bisa terbukti secara klinis. 
 
Kata Kunci: SNPs Host, Malaria, Clinical Variant, In Silico 
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ABSTRACT 
 

ANALYSIS SINGLE NUCLEOTIDE POLYMORPHISMS (SNPs) OF 
TLR4, ICAM1, AND IL22 GENES IN HUMANS ASSOCIATED WITH 

MALARIA 
 
The high ethnic diversity in Indonesia has the potential to produce genetic 
diversity, including genes related to malaria. Polymorphisms of genes 
encoding proteins involved in immune function and parasite binding to 
human host cells have been the focus of attention for several studies. In 
understanding the pathogenesis of malaria and the severity caused by 
malaria infection. Knowing SNPs variants associated with malaria in the 
human genome. In this study, in silico analysis was carried out on SNPs in 
the human genome that have an influence on clinical symptoms of 
malaria. The research began by searching for suitable malaria SNPs 
through literature searches and selecting SNPs that had a clinical effect on 
maria. The selected SNPs were then analyzed for total SNPs in related 
proteins and their influence on clinical malaria. SNPs that affect the target 
protein are then analyzed for In Silico structural modeling and compared 
between native and mutant proteins. In the SNPs search, 3 proteins TLR4, 
ICAM1, IL22 were selected which have clinical characteristics against 
malaria. The SNPs found are mostly located in the exon region, thus 
affecting the expression of amino acids. Analysis of mutational changes in 
Pymol showed the largest mutation in rs4986790 with RMSD 0.014, which 
is predicted to have a greater clinical variant. Based on SNPs prediction 
with VEP analysis, the highest variant prediction is TLR4 with 21,653 
SNPs mutation predictions, and ICAM1 with the highest mutation variation 
with an average clinical variant of 6 variants in each SNPs (599.99%). The 
results of the analysis show that variations in SNPs in the TLR4, ICAM1, 
and IL22 genes can influence the body's response to malaria infection. 
Further research is needed so that the SNPs variants predicted in silico 
can be clinically proven. 
 
Keywords : SNPs Host, Malaria, Clinical Variant, In Silico 
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