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ABSTRAK

YANA NURANISA. Eksplorasi Diversitas Mikrobiom Bakteri Tanah Hutan
Primer TNRAW Menggunakan PromethION 2 Berbasiskan Metagenomics
Sequencing. Dibimbing oleh RAHADIAN PRATAMA dan DIMAS
ANDRIANTO.

Indonesia sebagai negara megabiodiversitas, masih sangat terbatas dalam
studi mikrobiom tanah hutan primer, khususnya di kawasan Wallacea seperti
Taman Nasional Rawa Aopa Watumohai, Sulawesi Tenggara. Penelitian ini
bertujuan mengeksplorasi keanekaragaman dan potensi genetik mikrobiom bakteri
tanah hutan primer TNRAW menggunakan sekuensing metagenomik PromethION
2. Lima sampel tanah (F1-F5) dianalisis melalui metode ekstraksi DNA, quality
control, sekuensing, dan analisis bioinformatika. Konsentrasi DNA sampel berkisar
57-74 ng/uL. Hasil sekuensing menunjukkan sampel F3 memiliki hasil terbaik
(total basa 32.488.214 dengan 81.092 reads; N50 88.482 bp). Komunitas bakteri
didominasi oleh Vibrionaceae dan Rhizobiaceae. Analisis multivariat (NMDS,
heatmap) mengindikasikan perbedaan struktur komunitas antar lokasi, dengan F5
paling unik. Anotasi gen fungsional mengidentifikasi gen kunci (rne, infB_1, ftsH)
yang terlibat dalam metabolisme dan adaptasi mikroba tanah. Hasil penelitian ini
menegaskan urgensi eksplorasi mikrobiom tanah dalam upaya pengelolaan dan
konservasi ekosistem hutan primer.

Kata kunci: biodiversitas, mikrobiom, sekuensing, bioinformatika, hutan primer

ABSTRACT

YANA NURANISA. Exploration of Soil Bacterial Microbiome Diversity in
TNRAW Primary Forest Using PromethION 2-Based Metagenomic Sequencing.
Supervised by RAHADIAN PRATAMA and DIMAS ANDRIANTO.

Indonesia, as a megabiodiverse country, has limited studies on primary forest
soil microbiomes, especially in the Wallacea region such as Rawa Aopa Watumohai
National Park, South East Sulawesi. This study aimed to explore the diversity and
genetic potential of soil bacterial microbiomes in TNRAW using PromethION 2-
based metagenomic sequencing. Five soil samples (F1-F5) were analyzed through
DNA extraction, quality control, sequencing, and bioinformatics analysis. DNA
concentrations ranged from 57 to 74 ng/uL. Sequencing results showed that sample
F3 yielded the best output (number of bases 32.488.214 with 81.092 reads; N50 of
88.482). The bacterial community was dominated by Vibrionaceae and
Rhizobiaceae. Multivariate analyses (NMDS, heatmap) indicated differences in
community structure among locations, with F5 being the most unique. Functional
gene annotation identified key genes (rne, infB 1, fisH) involved in soil microbial
metabolism and adaptation. These findings highlight the urgency of soil
microbiome exploration as a basis for the management and conservation of primary
forest ecosystems.

Keywords: biodiversity, microbiome, sequencing, bioinformatics, primary forest
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