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Vaccine Geopolitics m
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1. Politics
geographical factors

2. Zero-sum thinking

long game

MRNA
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Multilateral global approach

" Smallpox

height of cold war

" Global challenge
border
partial vaccination

" Multilateral approach

Gates foundation
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South-south cooperation: India and Africa

" \Who is building vaccine structure for Africa?
US/Germany
India/Brazil

Africa

World Bank



Data, Science, and Trust

own population as Guinea pigs

other health data

Private-public partnership

" International property right protection
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Poll Questions m’
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1. How will COVID-19

global vaccinated
advanced countries
chronic
2. Russia, China India

global suppliers
to emerging markets
dominance in vaccine geopolitics

3. Emerging Markets
fiscal/financial crises
mostly local
fine low global interest rates
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Chronic Pandemics? Monica de Bolle
The GeOpO”tiCS of Senior Fellow | Peterson Institute
Vaccines and POlle for International Economics

Implications

February 25, 2021



Why Chronic Pandemics?

SARS-CoV-2 and COVID-19
Zoonotic viruses and environmental concerns

Lack of global preparedness/cooperation
Communication and Transparency
NPIs and social/political adhesion
Genomic Surveillance



COVID-19: Viral Titers (Source: BMJ)
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Testing
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© Positive test
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The SARS-CoV-2 Genome: 30k bps

RNA viral genome

SARS-CoV 2 virion structure
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The Viral Cycle

Coronavirus
Binding and viral entry via
membrane fusion or endocytosis
Receptor Cell Surface non endosomal pathway
U U U %
Cytoplasm
Ribosome Virus inside
AC E 2 R e Ce pto r cﬁ%@ Release of viral genome golgi vesicle
RNA genome Formation of

(+sense) mature virion

Viral polymerase
3CLpro/PLpro

' @ Translation of viral @ S, E, and M proteins combine

/ polymerase protein with nucleocapsid

@ RNA replication

oVs S
(RS
. Nucleocapsid
Viral genome
—  NSP 1-16 ©
. . . Replication/transcription complex N in cytoplasm /
Viral polyprotein RNA genome @

(-sense)

®)

ppla/pplab

Genomic replication @ Translation of viral
strucural proteins

@ Subgenomic (nested) transcription S, M, and E
Genomic and W Nucleocapsid (N (@) at ER membrane /‘
subgenomic RNA
(+sense) WA 8
WA, Membrane M) ()

w Envelope (E) a

Endoplasmic reticulum (ER)




As a virus replicates, either in a host orin a
population, it will mutate. Within the same

host, no mature virion is exactly like any
other.

Mutations are completely random:

Many will be neutral from the virus’
perspective

Some may be deleterious to the virus
Some may be advantageous to the virus

When a virus finds a new host —a new
species — it will undergo adaptation/evolution.
Over time, this will lead to greater viral
“fitness”. “Fitness” is not synonymous with
pathogenicity.



Mutations: Changes in the genome. They may be
SNPs: Synonymous, missense, honsense, or
frameshift mutations. They may also be indels:
insertions or deletions.

Variants: Genomes that differ in sequences by one
or many mutations.

Strains: Variants that have very different
phenotypes from the “wild-type” virus (they may
be more transmissible, more pathogenic, become
more capable of immune evasion).

Variants of Concern (VOCs): Variants that have
accumulated mutations that may be more
advantageous to the virus.




Convergent evolution: The independent
appearance of similar mutations that may
increase viral fitness/adaptation.

Example: When VOCs appear in different parts
of the world with similar mutations in the same
regions of the genome. If viral adaptation is
occurring, these variants will tend to become
dominant.

Selective Pressure: External
agents/circumstances that affect viral
fitness/adaptation. They may be positive, or
negative.

Example of positive selective pressure on
viruses: Chronic infections in
iImmunosuppressed individuals; environments
In which there has been high seroprevalence
(Manaus, Brazil for SAR-CoV-20.



The Spike Protein
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To Visualize

Human ACE2
receptor

MNEO1Y
mutation

The U.K. variant

69-70 deletion
mutation

MEOTY
mutation

-

The South Africa variant



Immune Evasion, Convalescent
Plasma and Vaccinated Plasma
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These VOCs confer advantages to
SARS-CoV-2 - evidence of
convergent evolution.

These VOCs may quickly become
dominant. How would we know?
Genomic Surveillance.

Immune evasion means potentially a
larger pool of susceptible people (due
to reinfections). Vaccines? Next slide.



Vaccines and Global Cooperation

BEST AND WORST SUPPLIED

Canada has pre-ordered almost 9 doses of COVID-19
vaccines per person.

M Pre-ordered # Potential for expansion in deal

Canada

United States 7777777

United Kingdom
Australia
European Union
Japan

Vietnam

India

Israel
Switzerland
Indonesia

Brazil
Latin America
(excl. Brazil)

Egypt
Mexico
China
COVAX
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Types of Platforms:
Genetic vaccines
Viral Vectors
Whole Inactivated Virus

A General
COnversation ;I'hde_ G:opo_litics of Vaccines: China,
about Vaccines e, e

Vaccines and Economic Recovery

Vaccines and Inequality



Vaccine Geopolitics

PHASE 3 COVID-19 vaccines in clinical development around the world

VIRAL VECTOR VACCINE
GAMALEYA
RESEARCH INSTITUTE

? (3]

INACTIVATED VACCINE
RESEARCH INSTITUTE FOR
BIOLOGICAL SAFETY PROBLEMS

<®

RNA VACCINE @_
MODERNA RNA VACCINE 9 VIRAL
CUREVAC VECTOR VACCINE

PROTEIN CANSINO BIOLOGICS

SUBUNIT VACCINE RNA VACCINE

NOVAVAX PFIZER/BIONTECH INACTIVATED VACCINE

9 SINOVAC
VIRAL VECTOR VACCINE
JANSSEN/JOHNSON&JOHNSON INACTIVATED VACCINE
9 VIRAL VECTOR VACCINE INACTIVATED VACCINE BEIING INSTITUTE OF
ASTRAZENECA/UNIVERSITY BHARAT BIOTECH BIOLOGICAL PRODUCTS
OF OXFORD
DNA VACCINE INACTIVATED VACCINE
ZYDUS CADILA WUHAN INSTITUTE OF
9 BIOLOGICAL

PROTEIN SUBUNIT VACCINE
ANHUI ZHIFEI LONGCOM
BIOPHARMACEUTICAL & IMCAS
INACTIVATED VACCINE
CHINESE ACADEMY OF
MEDICAL SCIENCES

Pre-clinical . = Testing in animals
Phase o = Initial testing for safety and identifying dosage
Phase 9 = Testing for effectiveness and further safety testing

Phase e = Confirm and assess effectiveness, and look for side effects 24.02.21



Chronic Pandemics: Policy Implications

Vaccines will need to be regularly updated. What does this mean?
Chronic disease burden and fiscal consequences

What policies? Debt and deficit burdens

Rising inequality: How to respond? Political Consequences?

High economic volatility due to NPIs?

Rebuilding economies around public health?
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