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ABSTRAK 

ASHANNA NADHIFA HERMANU. Analisis Genomik dan Lokus Gen Penyandi 
Biosintesis Polisakarida Kapsul dari Streptococcus pneumoniae Serotipe 11A In 
Silico. Dibimbing oleh I MADE ARTIKA dan DODI SAFARI. 
 

Streptococcus pneumoniae merupakan patogen utama penyebab penyakit 
invasif seperti pneumonia, bakteremia, dan meningitis. Implementasi 
Pneumococcal Conjugate Vaccine (PCV) menurunkan serotipe vaksinal, namun 
memicu peningkatan serotipe non-vaksin seperti 11A. Penelitian ini bertujuan 
mengkarakterisasi capsular polysaccharide synthesis locus (cps) serta menganalisis 
variasi genetik pada serotipe 11A. Sebanyak 30 isolat dianalisis, dengan 24 isolat 
memenuhi kriteria analisis genom. Hasil menunjukkan dominasi Sequence Type 
ST6191 yang membentuk satu klaster utama. Visualisasi cps cluster menunjukkan 
struktur gen yang relatif seragam dengan variasi minor, sedangkan analisis 
kesamaan gen menunjukkan tingkat identitas tinggi (93-100%). Selain itu, 
ditemukan resistensi terhadap trimethoprim, sulfamethoxazole, dan co-trimoxazole 
serta penisilin pada beberapa isolat. Secara keseluruhan, cps locus serotipe 11A 
memiliki tingkat kesamaan genetik tinggi dengan variasi terbatas dan didominasi 
oleh satu klon utama. 
 
Kata kunci: bioinformatika, cps locus, Streptococcus pneumoniae, serotipe 11A 

 
ABSTRACT 

 
ASHANNA NADHIFA HERMANU Genomic Analysis and Biosynthetic Capsule 
Polysaccharide-Encoding Gene Loci of Streptococcus pneumoniae Serotype 11A In Silico. 
Supervised by I MADE ARTIKA and DODI SAFARI. 
 

Streptococcus pneumoniae is a major pathogen causing invasive diseases 
such as pneumonia, bacteremia, and meningitis. The implementation of 
Pneumococcal Conjugate Vaccines (PCVs) has reduced vaccine-type serotypes but 
led to an increase in non-vaccine types such as serotype 11A. This study aimed to 
characterize the capsular polysaccharide synthesis (cps) locus and analyze genetic 
variation in serotype 11A. A total of 30 isolates were analyzed, with 24 included 
for genomic analysis. The results showed the dominance of Sequence Type ST6191 
forming a major cluster. Visualization of the cps cluster indicated a relatively 
uniform gene structure with minor variations, while gene similarity analysis showed 
high sequence identity (93-100%). Additionally, resistance to trimethoprim, 
sulfamethoxazole, co-trimoxazole, and Penisilin was observed in several isolates. 
Overall, the cps locus of serotype 11A shows high genetic similarity with limited 
variation and is dominated by a single clonal lineage. 
 
Keywords: bioinformatics, cps locus, Streptococcus pneumoniae, serotype 11A  
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