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ABSTRAK 

 
DESAIN VAKSIN MULTI-EPITOPE MALARIA Plasmodium vivax 

IMUNOINFORMATIKA 
 
Malaria Plasmodium vivax merupakan salah satu penyakit yang masih 
menjadi permasalahan kesehatan global. Meskipun Tidak separah P. 
falciparum, P. vivax adalah spesies malaria dengan penyebaran geografis 
paling luas dan mampu membentuk hipnozoit yang menyebabkan infeksi 
berulang. Keterbatasan pengobatan pada individu dengan defisiensi G6PD 
dan meningkatnya resistensi terhadap klorokuin turut memperumit 
penanganan. Hingga saat ini, belum ada vaksin P. vivax yang disetujui oleh 
WHO, meskipun beberapa kandidat telah mencapai tahap uji klinis. Oleh 
karena itu, pendekatan imunoinformatika menjadi alternatif penting karena 
dapat mempercepat perancangan vaksin secara efisien dan terarah. 
Penelitian ini bertujuan merancang vaksin multi-epitope P. vivax secara in 
silico. Epitope sel T dan B diprediksi dari protein SPECT1, Subtilisin, MSP1, 
dan AP2 menggunakan server IEDB, Pemilihan protein tersebut 
bedasarkan seleksi di UniProt. Epitope yang telah diprediksi diseleksi 
berdasarkan antigenisitas, alergenisitas, toksisitas, dan imunogenisitas. 
Epitope disusun dengan adjuvan Flagellin serta linker AAY, GPGPG, dan 
KK. Struktur tersier diprediksi menggunakan AlphaFold dan divalidasi 
melalui analisis pLDDT dan pTM. Interaksi vaksin dengan TLR5, dan TLR9 
dianalisis menggunakan docking protein. Optimasi kodon dan in silico 
cloning dilakukan ke dalam vektor ekspresi E. coli pET-28a(+), serta 
respons imun disimulasikan dengan C-ImmSim. Hasil menunjukkan bahwa 
vaksin memiliki sifat antigenik, non-alergenik, non-toksik, dan imunogenik 
dengan cakupan HLA yang luas. Kompleks vaksin-TLR menunjukkan 
ikatan yang kuat, dan simulasi imun memperlihatkan aktivasi sel B dan T, 
produksi antibodi (IgM dan IgG), serta populasi Makrofag dan sel NK 
sebagai pertahanan imunitas bawaan. Desain vaksin multi-epitope ini 
berpotensi menjadi kandidat awal vaksin P. vivax yang dapat 
dikembangkan lebih lanjut secara eksperimental. 
 
Kata Kunci: Plasmodium vivax, vaksin multi-epitope, imunoinformatika, 
TLR, simulasi imun. 
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ABSTRACT 

 
DESIGNING A MULTI-EPITOPE VACCINE AGAINST Plasmodium 

vivax MALARIA THROUGH IMMUNOINFORMATICS 
 

Plasmodium vivax malaria remains a global health concern. Although not 
as deadly as P. falciparum, P. vivax is the most geographically widespread 
malaria species and can form hypnozoites that lead to recurrent infections. 
Treatment limitations in individuals with G6PD deficiency and the increasing 
resistance to chloroquine further complicate management. Until now, no P. 
vivax vaccine has been approved by the WHO, although some candidates 
have reached clinical trial phases. Therefore, immunoinformatics is an 
important alternative approach as it can accelerate vaccine design 
efficiently and precisely. This study aims to design a multi-epitope P. vivax 
vaccine through an in silico approach. T and B cell epitopes were predicted 
from SPECT1, Subtilisin, MSP1, and AP2 proteins using the IEDB server. 
These proteins were selected based on screening from UniProt. The 
predicted epitopes were selected based on antigenicity, allergenicity, 
toxicity, and immunogenicity. The selected epitopes were assembled with 
the Flagellin adjuvant and AAY, GPGPG, and KK linkers. The tertiary 
structure was predicted using AlphaFold and validated through pLDDT and 
pTM analysis. Vaccine interaction with TLR5 and TLR9 was analyzed using 
protein docking. Codon optimization and in silico cloning were carried out 
into the E. coli pET-28a(+) expression vector, and immune response was 
simulated using C-ImmSim. The results showed that the vaccine is 
antigenic, non-allergenic, non-toxic, and immunogenic with broad HLA 
coverage. The vaccine–TLR complex showed strong binding, and immune 
simulation revealed activation of B and T cells, antibody production (IgM 
and IgG), as well as macrophage and NK cell populations as part of innate 
immune defense. This multi-epitope vaccine design has the potential to be 
an early candidate for a P. vivax vaccine that can be further developed 
experimentally. 
 
Keywords: Plasmodium vivax, multi-epitope vaccine, immunoinformatics, 
TLR, immune simulation. 
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