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– 2009 

– 8 months to deliver H1N1 vaccines 

– Vaccines were delivered after the pandemic peak 
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Transforming Vaccine Development

Vaccine Vision in 2011



Palio meeting, Rockville, July 1st 2019
Seminar at Stanford University January 17th 2020

Transforming Vaccine Development 
to Make Vaccines Available Faster
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– Technology

– Unprecedented investement by the public sector

Vaccines in 10 Months  



Technologies
4 technologies allowed fast development of Covid-19 vaccines

2022

Internet & Synthetic Biology 
Based Vaccines 
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Sunday March 31st 2013 Easter  day

- Chinese CDC postes the sequence of an H7N9 avian influenza virus 

- The virus had already killed 3 people, high risk of influenza pandemic

- Race for vaccine developement starts

- Virus had to be sent from China to CDC in Atlanta



2013: Internet & Synthetic Biology-based Vaccines in One Week
In 2013  an RNA vaccine and a virus seed in one week

using information teleported by internet  

Vaccine in 1 week

China 

San Diego  

Boston 



9 | Pasteur Network Annual Meeting | November 2022

Shipping Information Instead of Viruses



from Analog to Digital vaccines 



Accessible Vaccines Globally and even in Mars 
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January 10th  2020 SARS-CoV-2 Sequence Posted in Internet 
350 labs worldwide used the sequence to make synthetic genes
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Three Main Vaccine Types for Covid-19

Immunogenicity

1
3

Moderna, BionTech/Pfizer, Curevac

Oxford/Astra Zeneca, J&J, Reithera
Russian Vaccine, Chinese vaccines 

Novavax, Sanofi/GSK, Clover/Dynavax, 
Medicago/GSK, SK/GSK

Neutralizing 
antibodies 

from Phase I
clinical studies 

Convalescent 
patients

Spike + adjuvant 

RNA  

Viral vectors  
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Three Main Vaccine Types for Covid-19
Efficacy

Moderna, BionTech/Pfizer, Curevac

Oxford/Astra Zeneca, J&J, Reithera
Russian Vaccine, Chinese vaccines 

Novavax, Sanofi/GSK, Clover/GSK, 
Medicago/GSK

Neutralizing 
antibodies 

from Phase I
clinical studies 

Convalescent 
patients

Spike + adjuvant 

RNA  

Viral vectors  
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95% efficacy !!!
First press release November 9th

62 - 90% 
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– Technology

– Unprecedented investement by the public sector

Vaccines in 10 Months  



Classical Vaccine Development

10%
20%

70%

1
billion



Covid Vaccines
10 months 

Unprecedented Acceleration of Vaccine Develoment

Discovery Phase  1                   Phase 2                               Phase 3 

Discovery

Phase 1  

Phase  2                                

Phase 3 

Pre-Covid Vaccines
10-20 years 

Investment  > 15 billion investment from the public sector (>10 billion USA alone) in vaccine 
Development and Manufacturing allowed at risk development (parallel investment in discovery, early and late development) 
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From basic Immunology textbooks  

Primary immunization

doses 1,2 

Secondary immunization

3rd dose



From basic Immunology textbooks  

Primary immunization

doses 1,2

Secondary immunization

3rd dose

Wuhan 

Omicron  

Beta 
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Why Vaccines Protect Poorly from Infection but Protect Well from Severe 
Disease and Long Covid  

Simone Pecetta and Rappuoli in preparation 



OmicronWuhan

Omicron Infection or Vaccination is Expected to Boost Immunity to 
Subdominant Crossreactive Epitopes 
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Vaccination and Infection Induce Different Classes of 
Omicron Neutralizing Antibodies 

Emanuele Andreano submitted  



SARS-CoV-2 Spike Suppresses 
CTL-Mediated Killing
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Monoclonal and Vaccines Provide the Fastest 
Response for a Pandemic 
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Governments Invested but not Enough  

– 12.5 billion warp speed paid itself by anticipating vaccination by just 12 hours (Micheal
Kremer) 

– More investments would have had high returns 

– Additional manufacturing capacity in early 2021 was needed

– Early manufacturing capacity necessary to improve equity

– Developing one vaccine requires more than 34 billion
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A Center for Pandemic Preparedness 
in Siena, Italy 
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– A National Center, well funded by the Italian Government up to the end of 2026

– The ambition to be a resource for Europe and for the world

– To be part of a global network of Institutes preparing the world for new pandemics  
(collaborate with CEPI, CARBX, BMGF, NIH, Wellcome Trust, etc..) including 
antimicrobial resistance

– Discovery, GMP up to phase 2B, for emergency approval 

– To be started in 2022

A center for Pandemic Preparedness 
in Siena, Italy 
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Thank you !
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