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Al Summary

To understand the impact of smallpox in the 20th century,
consider the following point:

« Smallpox caused an estimated 300 million deaths globally during the 20th
century.



SMALLPOX

* May 14, 1796 - Jim Phipps
vaccinated by Edward
Jenner

* May 8, 1980 - WHO declares
the world free of smallpox
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Camp Funston flu ward during the 1918 pandemic, Camp Funston, Kansas
Source: US Army - Public Domain
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INFLUENZA DEATHS WORLDWIDE
1918/1919

* 50-100 MILLION
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SEASONAL FLU VACCINE EFFECTIVENESS
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*Vaccine effectiveness estimates for 2018-2019 were presented to ACIP on June 27, 2019

PERCENT EFFECTIVE

Source: CDC Seasonal Flu Vaccine Effectiveness Studies
https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm
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CD388 (Cidara) is a neuraminidase
inhibitor combined with an Fc antibody
fragment to extend the drug’s half-life.
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ONE MILLION
A NATION’S IMMEASURABLE GRIEF

By Jeremy White, Amy Harmon, Danielle Ivory, Lauren Leatherby, Albert Sun and Sarah Aimukhtar - May 13, 2022




SURFACE GLYCOPROTEIN DIVERSITY OF CORONA
AND OF INFLUENZA VIRUSES
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.. Non-segmented
“. genome

Paramyxoviridae
(Measles, mumps)

PHYLOGENETIC TREES OF NEGATIVE STRAND
RNA VIRUSES

. Filoviridae

Ophiovirus genus
(Plant viruses)

\

“.Bornaviridae

Orthomyxoviridae
(Influenza)

https://www.nature.com/articles/468773a

Rhabdoviridae
(Rabies)

&

Arenaviridae
(Lassa fever)

Bunyaviridae
(Rift valley fever,
hantaviruses)

Segmented
genome



* NOT A RESPIRATORY
VIRUS

* 40.8 MILLION INFECTED
AS OF 2024, 44.1 MILLION
DEATHS TO DATE (WHO)

Mature HIV-1 Virions. Briggs, J.A.G., Wilk, T., Welker, R. et al. Structural organization of
authentic, mature HIV-1 virions and cores. EMBO J 22, 1707-1715 (2003).



Lenacapavir (Gilead) is a first-in-class, twice-yearly
subcutaneous Injection used to treat multi-drug
resistant HIV-1. It works by inhibiting the HIV-1
capsid, disrupting viral replication at multiple stages.
It is also highly effective for HIV prevention (PrEP).

Lenacapavir is Science’s breakthrough of the year
2024.



THE NEXT PANDEMIC

IS NOT A QUESTION OF IF

BUT WHEN



It’s our Wits versus their
Genes
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Influenza A and B viruses circulating in the human population
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Influenza virus vaccine based on chimeric hemagglutinin
split vaccine: clinical trial data

e Universal influenza virus vaccine: Mishra et al., Molecular Therapy,

2026; https://pubmed.ncbi.nlm.nih.gov/41883166/

e Main GSK study: Forschweiller et al., Lancet ID, 2022;
https://pubmed.ncbi.nlm.nih.gov/35461522/

e T-cell responses: Bliss et al., eBioMedicine, 2024;
https://pubmed.ncbi.nlm.nih.gov/38805853/

e Breadth of antibody response CVIA 057: Meade et al., JVI, 2023;
https://pubmed.ncbi.nlm.nih.gov/36533948/

e Passive transfer experiments into FCR humanized mice: Edgar et al.,
PNAS, 2023; https://pubmed.ncbi.nlm.nih.gov/37871218/

e Main CVIA 047 results: Nachbagauer et al., Nature Medicine, 2021;
https://pubmed.ncbi.nim.nih.gov/33288923/

e Interim analysis CVIA 057: Bernstein et al., Lancet ID, 2020;
https://pubmed.ncbi.nim.nih.gov/31630990
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Characterization of the
Reconstructed 1918 Spanish
Influenza Pandemic Virus

Terrence M. Tumpey,'* Christopher F. Basler,”
Patricia V. Aguilar,” Hui Zeng,' Alicia Solérzano,?
David E. !iﬂ.ﬂ.lrilj,lrnﬂ-,4 Nancy ). Cnx," Jacqueline M. I'f.Ialt:,'I
Jeffery K. Taubenberger,” Peter Palese,” Adolfo Garcia-Sastre®

The pandemic influenza virus of 1918-1919 killed an estimated 20 to 50
million people worldwide. With the recent availability of the complete 1918
influenza virus coding sequence, we used reverse genetics to generate an
influenza virus bearing all eight gene segments of the pandemic virus to study
the properties associated with its extraordinary virulence. In stark contrast to
contemporary human influenza H1N1 viruses, the 1918 pandemic virus had
the ability to replicate in the absence of trypsin, caused death in mice and
embryonated chicken eggs, and displayed a high-growth phenotype in human
bronchial epithelial cells. Moreover, the coordinated expression of the 1918
virus genes most certainly confers the unique high-virulence phenotype

observed with this pandemic virus.

THE LANCET PAPER

OF THE YEAR 2005

RESEARCH ARTICLE

the HA from the Tx/91 virus with the remain-
ing seven genes from the 1918 virus (Tx/91
HA:1918); a virus having the NA from 1918
with the remaining seven genes from the Tx/9 1
virus (1918 NATx91) and recombinant vi-
ruses having two 1918 (1918 HANA:TX/91) or
five 1918 genes (1918 HANANMNPNSTx91)
with the remaining genes derived from the Tx/91
virus. The HA of the 1918 viruses used through-
out these studies was denved from A/South
Carolina/l/1 8 strain that was shown to preferen-
tally bind the 2,6 sialic acid (human) cellular
receptor ([6). The identity of the [918 and Tx/91
influenza wvirus genes in the rescued viruses
was confirmed by reverse transcription poly-
merase chain reaction and sequence analysis.

The infectivity of the 1918 virus and the
ability to form plaques in the presence and in the
absence of the protease trypsin were assayed in
MDCK cells by the plaque method. The proteo-
Iytic cleavage of the HA molecule is a prereg-
wisite for multcyele replication, and the ability of
an influenza virus to replicate in the absence of
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Tumpey et al., Science, 310, 77, 2005
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