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ABSTRAK

Mycobacterium tuberculosis merupakan penyebab dari penyakit tuberkulosis.
Rejimen terapi TB dinilai kurang maksimal dan efektif karena memiliki potensi
terjadinya ESO serius. Hal ini dapat disebabkan oleh faktor genetik. Namun
investigasi terkait variasi gen spesifik yang memengaruhinya belum banyak
dilakukan. Oleh karena itu penelitian ini dilakukan untuk mengidentifikasi varian
gen tersebut dengan pendekatan bioinformatika dan integrasi dengan beberapa
database genomik yang established.

Identifikasi varian gen dilakukan dengan pemanfaatan database PharmGKB.
Varian gen dari masing-masing obat dievaluasi menggunakan kategori Level Of
Evidence 1A — 3. Selanjutnya kode gen divalidasi menggunakan HaploReg v4.2,
kemudian dilakukan Pubmed Literature Review untuk mengetahui kerentanan
varian gen. Lalu mengidentifikasi frekuensi alel tertinggi melalui database
Ensembl.

Diperoleh 18 SNPs yang berpotensi menyebabkan efek samping OAT, yaitu
TNF (rs1800629), NOS2 (rs11080344), NAT2 (rs1041983, rs1799929, rs1799931,
rs4646244, rs1801280, rs1208, rs1799930), MAFK (rs4720833), GSTP1 (rs1695),
BACH1 (rs2070401), FAM65B (rs10946737, rs10946739), NR1I2 (rs2472677),
CUX2 (rs7958375), dan AGBL4 (rs319952, rs393994). Frekuensi alel dari setiap
varian kemudian dinilai pada populasi Afrika, Amerika, Eropa, dan Asia Tenggara.

Dari hasil yang diperoleh terdapat beberapa varian gen yang memiliki frekuensi
tertinggi pada populasi Afrika (rs11080344, rs1041983, rs4720833, rs1695,
rs2070401, rs7958375), Amerika (rs1799931), Eropa (rs1800629, rs1799929,
rs1801280, rs10946739, rs2472677, rs319952, rs393994) dan Asia Tenggara
(rs4646244, rs1208, rs1799930, rs10946737). Terdapat 2 SNP yang paling berisiko
yaitu rs1799930 dan rs1208 yang mengkode gen NAT2. Hasil penelitian tersebut
menunjukkan trend semakin tinggi frekuensi alel semakin rentan suatu populasi
terhadap terkenanya efek samping OAT. Penelitian ini diharapkan dapat menjadi
petunjuk sebagai preliminary study untuk biomarker pada suatu individu yang
rentan terhadap efek samping OAT.

Kata Kunci : Tuberkulosis, Obat Tuberkulosis, Efek Samping, Varian Gen,
Frekuensi Alel, Bioinformatik
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ABSTRACT

Mycobacterium tuberculosis is the cause of tuberculosis. The TB therapy
regimen is considered less than optimal and effective because it has the potential
for serious ESO. This can be caused by genetic factors. However, there has not
been much investigation into the specific gene variations that influence it.
Therefore, this research was carried out to identify these gene variants using a
bioinformatics approach and integration with several established genomic
databases.

Identification of gene variants was carried out using the PharmGKB database.
The gene variants for each drug were evaluated using the Level Of Evidence
category 1A — 3. Next, the gene code was validated using HaploReg v4.2, then a
Pubmed Literature Review was carried out to determine the susceptibility of the
gene variants. Then identify the highest allele frequency through the Ensembl
database.

From this analysis, 18 SNPs were obtained that have the potential to cause
OAT side effects, namely TNF (rs1800629), NOS2 (rs11080344), NAT2
(rs1041983, rs1799929, rs1799931, rs4646244, rs1801280, rs1208, rs1799930),
MAFK (rs47208 33), GSTP1 (rs1695 ), BACH1 (rs2070401), FAMG65B
(rs10946737, rs10946739), NR1I2 (rs2472677), CUX2 (rs7958375), and AGBL4
(rs319952, rs393994). The allele frequency of each variant was then assessed in
African, American, European and Southeast Asian populations.

From the results obtained, there are several gene variants that have the highest
frequency in African populations (rs11080344, rs1041983, rs4720833, rs1695,
rs2070401, rs7958375), America (rs1799931), Europe (rs1800629, rs1799929,
rs1801280, rs1094673 9, rs2472677, rs319952, rs393994) and Southeast Asia
(rs4646244, rs1208, rs1799930, rs10946737). There are 2 SNPs that are most at
risk, namely rs1799930 and rs1208 which code for the NAT2 gene. The results of
this research show a trend that the higher the allele frequency, the more susceptible
a population is to the side effects of OAT. It is hoped that this research can provide
guidance as a preliminary study for biomarkers in individuals who are susceptible
to OAT side effects..

Keywords: Tuberculosis, Tuberculosis Drugs, Side Effects, Gene Variants, Allele
Frequency, Bioinformatics
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