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ABSTRAK

NOUFAL FADILAH. Karakterisasi Genom Lengkap dan Eksplorasi Klaster
Gen Biosintetik Aspergillus sp. Endofit Sirih (Piper crocatum). Dibimbing oleh
MEGA SAFITHRI dan RAHADIAN PRATAMA.

Kapang endofit dari tanaman sirih merah (Piper crocatum) diketahui sebagai
sumber senyawa bioaktif baru yang belum banyak dieksplorasi profil genetiknya.
Penelitian ini bertujuan untuk melakukan karakterisasi genom utuh isolat
Aspergillus sp. endofit sirih merah guna mengidentifikasi identitas taksonomi,
mengkaji gen fungsional terkait adaptasi ekologis, serta mengeksplorasi klaster gen
biosintetik pembentuk metabolit sekunder. Metode yang digunakan meliputi
sequencing genom utuh, identifikasi molekuler, anotasi genom, dan analisis klaster
gen biosintetik secara komputasi. Hasil penelitian menunjukkan bahwa isolat
endofit sirih merah berhasil teridentifikasi sebagai Aspergillus aculeatinus dengan
ukuran genom 36,58 Mb dan nilai BUSCO 99,1%. Gaya hidup endofit didukung
oleh kapasitas metabolik primer dan sekunder serta kemampuan adaptasi yang kuat.
Lebih lanjut, genom isolat ini memiliki 88 klaster biosintetik yang memiliki
aktivitas biologis antikanker, antibakteri, antijamur, dan insektisida. Implikasi dari
penelitian ini menegaskan bahwa pendekatan genomik dan bioinformatika efektif
untuk karakterisasi genom kapang secara komprehensif sekaligus mengeksplorasi
potensi tersembunyi metabolit sekunder yang bernilai medis dan bioteknologis.

Kata kunci: Aspergillus, endofit, genom, klaster gen biosintetik, sirih merah.

ABSTRACT

NOUFAL FADILAH. Whole Genome Characterization and Biosynthetic
Gene Clusters Exploration of Aspergillus sp. SM101 Endophytic of Red Betel
(Piper crocatum). Supervised by MEGA SAFITHRI and RAHADIAN PRATAMA.

Endophytic fungi from red betel (Piper crocatum) possess high potential as a
promising, yet genomically underexplored, source of novel bioactive compounds.
The study aims to perform complete genome characterization of the endophytic
Aspergillus sp. isolate from red betel to precisely identify the species, examine
functional genes related to ecological adaptation, and explore biosynthetic gene
clusters responsible for secondary metabolite production. The methods involved
whole genome sequencing, molecular identification, genome annotation, and
computational analysis of biosynthetic gene clusters. The results reveal that the
i1solate was successfully identified as Aspergillus aculeatinus with a genome size of
36.8 Mb and a BUSCO score of 99.1%. Novel findings confirm the endophytic
lifestyle of this fungus, which is supported by its strong primary and secondary
metabolic capacities, as well as robust adaptive capabilities. Furthermore, the
genome of this isolate, containing 88 biosynthetic gene clusters with biological
activities as anticancer, antibacterial, antifungal, and insecticidal agents. The
implications of this study confirm that genomic and bioinformatics approaches are
highly effective for precise fungal genome characterization and exploring the
hidden biotechnological and medical potential of beneficial secondary metabolites.

Keywords: Aspergillus, biosynthetic gene clusters, endophyte, genome, red betel.
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