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ABSTRAK 

 
DESAIN VAKSIN MULTI-EPITOPE SECARA IMUNOINFORMATIKA 

TERHADAP VIRUS DENGUE SEROTYPE 1-4 
 

Demam dengue merupakan penyakit menular yang terus meningkat secara 
global dan menjadi ancaman serius di wilayah tropis dan subtropis. 
Keterbatasan terapi antivirus serta vaksin yang tersedia, seperti Dengvaxia 
dan QDenga, yang memiliki risiko efek samping pada individu seronegatif 
akibat fenomena antibody-dependent enhancement (ADE), menunjukkan 
perlunya pendekatan alternatif yang lebih aman dan efektif. Penelitian ini 
bertujuan untuk merancang kandidat vaksin multi-epitope terhadap 
keempat serotype virus dengue (DENV 1–4) dengan pendekatan 
imunoinformatika, sebagai upaya awal pengembangan vaksin yang dapat 
merangsang respons imun spesifik tanpa memicu risiko ADE. Proses 
dimulai dengan identifikasi dan seleksi epitope sel B dan T dari protein virus 
dengue menggunakan server IEDB. Epitope yang diperoleh divalidasi 
berdasarkan antigenisitas, alergenisitas, toksisitas, dan imunogenisitas. 
Epitope terpilih dikonstruksi menjadi vaksin multi-epitope dengan 
penambahan adjuvan dan linker. Desain vaksin selanjutnya diprediksi 
struktur sekunder dan tersiernya, lalu dianalisis stabilitasnya secara fisik 
dan kimia. Evaluasi interaksi dengan reseptor TLR4 dan TLR5 dilakukan 
melalui molecular docking, dilanjutkan dengan optimasi kodon, kloning in 
silico ke dalam vektor ekspresi E. coli pET-28a(+), serta simulasi respon 
imun. Kandidat vaksin yang dirancang menunjukkan karakteristik antigenik 
yang baik, tidak bersifat toksik maupun alergenik, serta stabil secara 
struktural. Desain vaksin multi-epitope ini berpotensi sebagai kandidat 
vaksin dengue yang aman dan efektif. 
 
Kata Kunci: Virus Dengue, Desain Vaksin In Silico, Simulasi Respons 
Imun, TLR, Molekular Docking. 
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ABSTRACT 

 
DENGUE VIRUS (SEROTYPES 1–4) MULTI-EPITOPE VACCINE 

DESIGN USING IMMUNOINFORMATICS APPROACHES 
 

Dengue fever is a contagious disease that continues to rise globally and 
poses a serious threat in tropical and subtropical regions. The limitations of 
antiviral therapies and currently available vaccines, such as Dengvaxia and 
QDenga—which carries the risk of side effects in seronegative individuals 
due to antibody-dependent enhancement (ADE)—highlight the need for 
safer and more effective alternative approaches. This study aims to design 
a multi-epitope vaccine candidate against all four dengue virus serotypes 
(DENV 1–4) using an immunoinformatics approach, as an initial step toward 
developing a vaccine that can stimulate a specific immune response without 
triggering the risk of ADE. The process began with the identification and 
selection of B-cell and T-cell epitopes from dengue virus proteins using the 
IEDB server. The selected epitopes were validated based on antigenicity, 
allergenicity, toxicity, and immunogenicity. The chosen epitopes were then 
constructed into a multi-epitope vaccine by incorporating an adjuvant and 
linkers. The vaccine construct was further analyzed for its secondary and 
tertiary structure predictions, followed by physicochemical stability 
evaluation. Interaction with TLR4 and TLR5 receptors was assessed 
through molecular docking, followed by codon optimization, in silico cloning 
into the E. coli pET-28a(+) expression vector, and immune response 
simulation. The designed vaccine candidate demonstrated good antigenic 
properties, was non-toxic and non-allergenic, and structurally stable. This 
multi-epitope vaccine design holds potential as a safe and effective dengue 
vaccine candidate. 
 
Keywords: Dengue virus, In Silico Vaccine Design, Immune Response 
Simulation, TLR, Molecular Docking. 
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