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• Mosaic HIV-1 Vaccine in large scale 
phase 2b trial in Africa and Phase 3 
efficacy trial in the Americas and 
Europe

• (Ad26.ZIKV.001) Zika virus vaccine 
completed phase 1 clinical trial

• SARS-CoV-2 vaccine FDA approved



Severe Acute Respiratory Syndrome 2 (SARS-CoV-2)

• Positive sense single stranded RNA virus with a single linear RNA 
segment

• Genome size ~30kb

• Main focus for vaccination strategies is spike protein

• SARS-CoV-2 utilizes ACE2 receptors distributed predominantly in 
epithelial cells of lung and small intestines

Kim et al. Cell. 2020



CDC.gov

• Vector based vaccines have been used 
since the 1970s

• Replication-incompetent, safe and 
immunogenic

• Vector technology has been applied to 
develop vaccine candidates against ZIKA, 
HIV, Flu, and Ebola





Chandrashekar et al. Science (2020)

• High antibody titers are elicited 
post initial challenge

Rhesus macaques were inoculated by the IN and IT routes 
1.1 × 106 PFU (Group 1; N = 3)
1.1 × 105 PFU (Group 2; N = 3)
1.1 × 104 PFU (Group 3; N = 3)



• Immunity acquired through initial infection protects against future challenge 
in rhesus macaques

Chandrashekar et al. Science (2020)



Lysate Supernatant
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Yu et al. Science (2020)

• Generate DNA vaccines 
expressing different versions 
of spike protein
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Yu et al. Science (2020)

• Vaccine Dose: 5mg IM
• Challenge dose: 1.1 × 104 PFU





Adenovirus vector based SARS-CoV-2 Vaccine

• Seven vaccines were designed 
in collaboration with Janssen 
(Johnson & Johnson)

• Recombinant Adenovirus 
Serotype 26 as delivery 
platform

• Immunized rhesus monkeys, 
then challenge with SARS-CoV-2 

Mercado et al. Nature (2020)



Mercado et al. Nature (2020)

• Vaccine candidates 
elicited high levels 
of binding and 
neutralizing 
antibody titers
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Mercado et al. Nature (2020)



• Full protection in the lower respiratory tract and near full protection in the 
upper respiratory tract

Mercado et al. Nature (2020)







Sadoff et al. The New England Journal of Medicine (2021)

• Low dose= 5×1010 viral particles

• High dose=1×1011 viral particles

• Most frequent solicited adverse 
events were fatigue, headache, 
myalgia, and injection-site pain

• Systemic adverse event: fever



Sadoff et al. The New England Journal of Medicine (2021)



Sadoff et al. The New England Journal of Medicine (2021)

• 83% of participants had detectable CD4+ 
T cell responses on day 15

• 67% in cohort 3

• CD8+ T cell responses were robust 
overall but slightly lower in cohort 3




