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POLICY FORUM

Science Influenza: Options to Improve @

Science 336 (6088), 1531-1533. Pandemic Preparation
DOI: 10.1126/science.1221466
Rino Rappuoli** and Philip R. Dormitzer?
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Transforming vaccine development

Vaccine Vision in 2011
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Transforming vaccine development is possible
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Vaccine development has been
transformed by

* New Technologies

 Public sector investment




Technologies

4 technologies allowed fast development of Covid-19 vaccines
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Reverse Vaccinology
MenB, GBS, GAS,
E. coli, S aureus, C. difficile

1990
Glycoconjugation
MenACWY, Pneumo,

Hib, GBS, S. aureus
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Science
Translational

Medicine

2013: Internet-based synthetic vaccines in one week

In 2013 an RNA vaccine and a virus seed in one week
using information teleported by internet

Boston
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H7NS9 sequences Synthetic gene shipped to NV&D e of SAM vetctor, RNA
released on GISAID PCR primers order for cloning DNA scale-up initiated  transfected into BHK cells

I Day 1 | DayZI Day3| DayAI Day5| Daysl Day7| Dwal

SGl orders oligos Gene and PCR primers arrive DNA construct purified, RNA integrity confirmed by
Synthetic Generation of Influenza Vaccine Viruses for Rapid Response to ~ Geresynhesisbegine al NV&D; Cloninginto SAM - sequence verfiedand  agarese gel; expression of H7
. vector linearized for transcription by SAM vector confirmed by
Pandemics Western blot

Philip R. Dormitzer et al.
Sci Transl Med 5, 185ra68 (2013);
DOI: 10.1126/scitranslmed.3006368

i posting! on of RNA prior ith the LNP delivery system. GISAID, Global Initiative for Sharing
Data; PCR, polymerase chain reaction.

Emerging Microbes and Infections (2013) 2, €52; doi:10.1038/emi.2013.54
© 2013 SSCC. All rights reserved 2222-1751/13

www. nature.com/emi




Shipping information instead of viruses

Sequence data are posted on the web Synthesized HA and MNA genes are rescued directly
with open access and continuously monitored on high growth backbones and tested as potential
by algorthims to detect new antigenic variants vaccine seed viruses

Seed viruses are shipped to additional manufacturing sites.
When the technology matures, this shipment can also be
replaced with electronic transfer and local synthesis

Mational Inflenza Centers sequence flu
genes directly from respiratory secretions




from analog to digital vaccines
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Accessible Vaccines Globally and even in Mars @

Digital vaccines
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Vaccine development has been
transformed by

 New Technologies

 Public sector investment
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Need to transform classical vaccine development
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Unprecedented acceleration of Vaccine develoment

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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The trillion dollar vaccine gap

Billion US$

Investment in vaccine development
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The trillion dollar vaccine gap

Simone Pecetta’, Daniel Tortoricez, Francesco Berlanda Scorzas, Mariagrazia Pizza3,
Gordon Dougan®, Richard Hatchett?, Steve Black®, David E. Bloom’, Rino Rappuoli'*

Pecetta et al., Sci. Transl. Med. 14, eabn4342 (2022) 30 March 2022




January 10th 2020 SARS-CoV-2 sequence posted in internet

350 labs worldwide used the sequence to make synthetic genes @

Internet Synthetic gene Clinical trial
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Three main vaccine types for Covid-19
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Scienoe REPORTS

Cite as: B. A. Cohn er al., Science
10.1126/science.abm0620 (2021).

SARS-CoV-2 vaccine protection and deaths among US
veterans during 2021

Barbara A. Cohn't, Piera M. Cirillo'f, Caitlin C. Murphy®t, Nickilou Y. Krigbaum'2, Arthur W. Wallace? 4+
1.0
0.9
0.8
0.7

0.6

0.5

—Janssen

1 - Hazard Ratio for PCR+
(Vaccinated vs. Unvaccinated)

0.4
——Moderna
0.3
— Pfizer-BioNTech
0.2
0.1
0.0

Mar Apr May Jun July Aug Sept

Months after Full Vaccination




5
:
5
5
;
;

From basic Immunology textbooks
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From basic Immunology textbooks
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