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ABSTRAK

Alzheimer adalah penyakit yang umum terjadi di dunia. Alzheimer adalah
penyakit degeneratif yang mempengaruhi saraf otak pada bagian hipokampus yang
berakibat pada matinya sel-sel di dalam otak. Salah satu faktor resiko dari Alzheimer
adakah faktor genetik, keragaman genetik yang ada diantara individu atau populasi
disebut variasi gen. Salah satu variasi gen yang umum dilaporkan yaitu dalam bentuk
Single Nucleotide Polymorphism (SNP). Jenis variasi gen yang bersifat mutan terhadap
patogenesis Alzheimer masih terbatas. Sehingga peneliti tertarik untuk
mengidentifikasi jenis variasi gen yang berisiko terhadap Alzheimer dengan
pemanfaatan database genomik.

Metode yang digunakan pada penelitian ini adalah observasional secara deskriptif
dengan memanfaatkan sumber data sekunder. Peneliti melakukan integrasi database
genomik yang dapat diakses dalam hal ini Genome-wide association studies (GWAS)
catalog, Haploreg v4.1, Genotype Tissue Expression (GTEx Portal), dan Ensembl
Genome Browser.

SNP terkait Alzheimer diperoleh melalui database GWAS catalog sebanyak 1976
SNP kemudian difilter dengan kriteria odds ratio >1 dan P-Value <5 x 10-8, serta SNP
duplikasi dihilangkan, diperolen 278 SNP kemudian masing masing diolah
menggunakan Haploreg v4.1 diperoleh 11 SNP yang missense. Ekspresi gen dilihat
menggunakan GTEx Portal, dan persebaran alel pada populasi dunia dilihat pada
Ensembl.

Terdapat varian missense rs114036675 (BCL3), rs7412 (APOE), rs3824874
(MTMR2), rs34759087 (LAMBZ2), rs11588857 (LRRN2), rs139967528 (ATP5C1),
rs142412517 (TOMM40), rs28469095 (NKPD1), rs72824905 (PLCG2), rs143332484
(TREM2), dan rs769452 (APOE), variasi gen yang paling tinggi ekspresinya di otak
bagian hipokampus adalah APOE dan ATP5C1. Populasi beserta SNP yang
diperkirakan paling rentan adalah Afrika (rs7412), Eropa dan Amerika (rs3824874),
Asia Selatan dan Asia Timur (rs11588857). Diharapkan variasi gen tersebut dapat
menjadi biomarker untuk mendeteksi risiko alzheimer serta membantu dalam
personalized medicine yaitu pendekatan yang menyesuaikan terapi obat dengan
karakteristik genetik individu pasien Alzheimer.

Kata Kunci: Alzheimer, gen, genomik, SNP, Variasi gen
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ABSTRACT

Alzheimer's is a common disease in the world. It is a degenerative disease which
affects the nerves of the brain in the hippocampus; which in turn demolishes the brain-
cells. One of the risk factors for it is genetic factors, precisely gene variation.
Furthermore, one of the commonly reported gene variations is in the form of Single
Nucleotide Polymorphism (SNP). The gene variations types which are mutants in
Alzheimer's pathogenesis are still limited. Therefore, the researcher wants to identify
the types of gene variations which prone to Alzheimer's, namely by using genomic
databases.

The method used in this research is descriptive observational, namely by using
secondary data sources. The researcher integrates the genomics and bioinformatics
databases; which in this case include Genome-wide association studies (GWAS)
catalog, Haploreg v4.1, Genotype Tissue Expression (GTEx Portal), and Ensembl
Genome Browser.

Through the GWAS catalog database of 1976 SNP (after being filtered odds
ratio >1 dan P-Value < 5 x 10, no duplicate), 278 SNPs related to Alzheimer's are
obtained. They are then processed with Haploreg v4.1, in which the result shows 11
missense allele locations. Meanwhile, the gene expression is examined with GTEX
Portal, whereas the alleles’ distribution in the world's population examined in the
Ensembl shows a diverse distribution.

This research indicates that the missense variants of rs114036675 (BCL3), rs7412
(APOE), rs3824874 (MTMR2), rs34759087 (LAMB2), rs11588857 (LRRN2),
rs139967528 (ATP5C1), rsl42412517 (TOMM40), rs28469095 (NKPD2),
rs143332484 (TREM2), and rs769452 (APOE), the gene variations with the highest
expression in the hippocampal brain were APOE and ATP5C1. Populations and SNPs
that are estimated to be the most vulnerable are Africa (rs7412), Europe and America
(rs3824874), South Asia and East Asia (rs11588857). It is hoped that these gene
variations can become biomarkers for detecting Alzheimer's risk and help in personal
medicine, namely approaches that adapt drug therapy to the individual genetic
characteristics of Alzheimer's patients..

Keywords: Alzheimer's, genes, genomics, SNP, gene variations.
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