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ABSTRAK 

JULITA CATRI ADILA. Analisis Komparatif Sekuen Genom Total Bakteri 

Bacillus cereus DCN1 dan Deteksi Klaster Gen untuk Sintesis Metabolit Sekunder-

nya. Dibimbing oleh RIKA INDRI ASTUTI dan M. EKA PRASTYA. 

 

Bakteri endofit Bacillus cereus DCN1 asal tanaman cengkeh (Syzygium 

aromaticum L.), memiliki potensi menghasilkan berbagai senyawa metabolit 

sekunder, termasuk antioksidan. Pengetahuan genomik B. cereus DCN1 membantu 

dalam analisis sintesis antioksidan. Penelitian ini bertujuan mendeteksi klaster 

ortolog melalui analisis komparatif dan klaster gen sintesis metabolit sekunder dari 

sekuen genom total B. cereus DCN1. Sekuen genom total isolat DCN1 diperoleh 

melalui teknik Whole Genome Sequencing (WGS) menggunakan platform MGI 

DNBSEQ-G400. Hasil WGS menunjukkan kualitas yang baik dengan depth of 

coverage sebesar 30x, number of contigs sebanyak 774, dan nilai N50 sebesar 24 

kb. Nilai Q20 sebesar 97,55% dan Q30 sebesar 92,75% menunjukkan tingkat 

kesalahan rendah dan kualitas sekuen yang tinggi. Analisis data menggunakan 

Orthovenn3 mengidentifikasi 2003 klaster ortolog diantara lima spesies bakteri 

endofit genus Bacillus, serta mendeteksi adanya perubahan materi genetik akibat 

simbiosis dengan tanaman inang. B. cereus DCN1 ditemukan memiliki 8 klaster 

gen biosintesis metabolit sekunder, yaitu Nonribosomal Peptide Synthetases 

(NRPS), Linear Azo(line) Containing Peptides (LAP), NI-siderophore, NRP-

metallophore, batalactone, 2 Ribosomally Synthesized and Posttranslationally 

Modified Peptides (RiPP), dan terpene yang berpotensi menghasilkan senyawa 

bioaktif. 

 

Kata kunci: Bacillus cereus DCN1, biosintesis, cengkeh, ortolog, Whole Genome 

Sequencing. 
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ABSTRACT 

JULITA CATRI ADILA. Comparative Analysis of the Total Genome Sequence 

from Bacillus cereus DCN1 and Detection of Gene Clusters for Secondary 

Metabolite Synthesis. Supervised by RIKA INDRI ASTUTI and M. EKA 

PRASTYA. 

 

The endophytic bacterium Bacillus cereus DCN1, isolated from clove 

(Syzygium aromaticum L.), has the potential to produce various secondary 

metabolite compounds, including antioxidants. Genomic knowledge of B. cereus 

DCN1 aids in the analysis of antioxidant synthesis. This study aims to detect 

ortholog clusters through comparative analysis and gene clusters for secondary 

metabolite synthesis from the total genome sequence of B. cereus DCN1. The total 

genome sequence of the B. cereus DCN1 isolate was obtained through Whole 

Genome Sequencing (WGS) using the MGI DNBSEQ-G400 platform. The WGS 

results showed good quality with a depth of coverage of 30x, 774 contigs, and N50 

value of 24 kb. Q20 and Q30 values were 97.55% and 92.75%, respectively, 

indicating low error rates and high sequence quality. Data analysis using 

Orthovenn3 identified 2003 ortholog clusters among five endophytic bacterial 

species of the Bacillus genus and detected genetic material changes due to 

symbiosis with the host plant. B. cereus DCN1 was found to have eight secondary 

metabolite biosynthesis gene clusters: Nonribosomal Peptide Synthetases (NRPS), 

Linear Azo(line) Containing Peptides (LAP), NI-siderophore, NRP-metallophore, 

batalactone, 2 Ribosomally Synthesized and Posttranslationally Modified Peptides 

(RiPP), and terpene, which have the potential to produce bioactive compounds. 

 

Keywords: Bacillus cereus DCN1, biosynthesis, clove, ortholog, Whole Genome 

Sequencing. 
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