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SARS-CoV-2 Infection                              Immune Response

Infection and Immune Response of SARS-CoV-2

https://www.frontiersin.org/articles/10.3389/fphar.2020.00937/fullFunk et al., 2020



Vaccination

Increase immunity and 
provide protection

(Smiley L and Gillgan P.2020. Am Society for Microb.   May 

2020. https://asm.org/Articles/2020/May/Getting-Back-to-

Normal-The-Need-for-a-SARS-CoV-2-V

https://asm.org/Articles/2020/May/Getting-Back-to-Normal-The-Need-for-a-SARS-CoV-2-V


4SARS-CoV-2 Vaccine Platforms at FM-UI 

DNA

RNA

VLP



5

DNA Vaccine

Expression of VLP 

upon injection 

DNA Vaccine 

+ Delivery 

Peptide

In vitro mRNA 

synthesis

Transfection 

of CHO cells VLP Vaccine

mRNA Vaccine

Expression of VLP in CHO cell culture

VLP Vaccine

Plasmids for 

Expression of 

SARS-CoV-2 

proteins



DNA Vaccine is an attractive solution for 
the threat of emerging and re-emerging 
pathogens

New technology for rapid 
development of save and 
effective vaccines
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7Advantages and disadvantages of DNA Vaccines

Jorritsma et al., 2016
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Moss, 2009



Delivery of DNA Vaccine into nuclear compartment of 
nondividing cells may have been one of the major cause of DNA 

Vaccine inefficient stimulation of immune responses

Entry of DNA vaccine from extracellular compartment into nuclear 
compartment requires passage through:

Cytoplasmic membrane to reach the 
cytoplasmic compartment

Nuclear membrane to reach the 
nuclear compartment

DNA Vaccine can only express the antigen of interest if it can enter 
cellular nuclei



10Protein expression in Transfection of DNA and mRNA

Moradian et al., 2020



11Efficacy and immunogenicity of various DNA vaccine delivery methods

Jorritsma et al., 2016
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What have we done at FM-UI to solve the inefficient 
delivery of DNA Vaccine?

Development of ALMR, a 
Cell Penetrating 
Peptide for DNA 

Delivery into nuclear 
compartment of 

nondividing cells that 
is more efficient than 
liposome formulation



13ALMR is superior to Liposome for transfection of PBMC



Construction of plasmids for expression of 
Spike, M and N proteins of SARS-CoV-2 14

Plasmids have been obtained and verified by 
nucleic acid sequencing
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5in mammalian cell culture

in vitro epression of SARS-CoV-2 DNA vaccine 
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Preliminary result of antibody stimulation
In mice model

The use ALMR peptide increase DNA vaccine 

stimulation of antibodies specific to spike antigen



Even though we are living a 
difficult time, our future is 

still bright

HELLO!



We’ll Get 
Through This

Terimakasih
THANK YOU 

Pusat Riset Virologi dan Kanker Patobiologi

Fakultas Kedokteran Universitas Indonesia (PRVKP-FKUI)


