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Conceptual basis for traditional vaccine development

Mimic Natural

Infection

Recapitulate

Natural Immunity

Edward Jenner (1749-1823)



Louis Pasteur (1811-1895)

Isolate – Inactivate - Inject



Innate and Adaptive immunity: The Concept



Outcomes of virus infection can vary



Class I Pathogen Class II Pathogen

Infects narrow age range Infects wider age range

Host exhibits spontaneous recovery Persist as latent infections

Host generates long lasting protective 

immunity

No or low long-lasting protective 

immunity

Priming with wild-type or attenuated 

pathogen induces protection

Priming with wild-type antigens offer 

little protection or strain-specific 

protection

Genetically stable with limited 

antigenic variation

Exhibits high mutation rate and 

tolerates high degree of variation in 

epitope regions

Immune responses are directed to 

multiple epitopes

Immune responses are limited to a 

smaller number of genetically 

variable and strain-specific epitopes

Ex: Measles, mumps, rubella, 

diphtheria, Canine distemper, rabies, 

poliovirus

Ex: PRRSV, Influenza virus, FMDV, 

NDV, HIV-1, Malaria, Hepatitis C virus



Experimental Sciences
18-19th Century

Inoculation

Tissue Culture – 1930s
Eggs, Animal cell culture

Recombinant DNA – 1980s

Sequencing  Cloning PCR Gene Delivery

Synthetic Biology – 2000s
DNA and Peptide Synthesis

Technological milestones

Vaccine types

Live viruses         Attenuated virus      Inactivated             Protein / Subunit        VLP           DNA / Vectored     Chimeric

Small pox (LV)
1796

Rabbies (AV)
1885

1800                1900                         1950                       2000                            2005

Yellow fever (AV)
1935

Influenza (IV)
1938

Measles (AV)
1963

Hepatitis B (P)
1986

HPV (VLP)
2006



Each vaccine type has its pros and cons





Evolution of vaccine development during the last 30 years



Reverse Vaccinology: The Concept



Reverse Vaccinology: The Application







Accelerating Antibody Discovery by B cell cloning









rAVV-based Technology





Engineering rAAV to deliver Nab in vivo
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