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Overview on SARS-CoV2 & Challenges for COVID-19
Vaccine Development at Pandemic Speed
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COVID-19 Cases

June 2d, 2020

Country, Total New Total New
# | Other Cases Cases Deaths Deaths
World 6,403,590 +40,394 378,119 +929
1 | USA 1,860,613 +1,290 106,944 +19
2 | Brazil 529,405 30,046
3  Russia 423,741 +8,863 5,037 +182
4 | Spain 286,718 27,127
5 UK 276,332 39,045
6 | Iltaly 233,197 33,475
7 | India 199,785 +1,415 5,612
8 | France 189,220 28,833




SARS-CoV2 : A snapshot

Viral Structure

Clinical Course

Immune response

Transmission
= Primarlly droplat
B Do hariczod

Symptoms
Fevar, B7.5% (44% ot time of diagnosis)
Dry cough, 67.7%

Sore throat, 13.8%
Headach=, 13.6%
Chills, 11.4%
Naus=aVomiting, 5%

Haisal congestion, 4.8%
Diwrhea, 2.7%

Ansosmiat

Disoase saveri ty

Symptomatic  Hyperinflammation  Resolutlon
Infection

954 Cell 181, May 14, 2020 © 2020 Elsevier Inc. DOI
https://doi.org/lO.lOlG/LgeIl.2020.04.013
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during Initial infection

and cytokine storm

macmpnagee
« Serum neutrophiila and

saverity of aiseass

Adaptive immune response

o T helper cails Th1/Th17 are
engaged

= IgA. IgM, and 1gG are usually
detactable within 2 waeks
arter Infection

« Lymphopenia may be related
to bone marrow suppression

Laboratory finding

* Mild digease Lymphopenia (most
common finding), leukopenia, $ CRP

* Moderate 10 severe disease tAST,
tALT, tCK, tD-asmer, tferritin, tLDH

Antl IL-6/1L-6R monocional antibody®
Tocillzumad, slituximab, sariumab

Innate immune response
« Delayed or suppressad type |
Interferon (IFN) response

« Virat replication triggers
hyperinfiammatory conditions

« Influx of activated neutrophiis
and Inflammatory monocytes/

elevated prolnflammatory
cytokines are associated with

For virus-specific 1gG and igM




SARS 2003-2004

SP_summary
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Vaccine Development Timeline

Process Development

Project Initiation |_Doc_2_004__|
(Week of Aug 25%) ° 4
Dev®i8pment of L
Plaque Animal Mgdels Qac Rele
- olease
Notification Purifftation . 3 . Phase | Study (NIAID)
of Award Amplicification o
Q i Prep of preMSL Development & Stabilitiy

Reagents/Testing Evaluation a

A 4 =

E 2 mos | 2 mos 1 6 mos 2mos | dmos 1 1Tmo i i

e |

- CDC MTA - Receipt -
of CDC Seed Production of

- Merial/Erasmus ¢ MSV and WSV
Agreement

- Personnel Training

- NIAID Agreement
(n 180 days)

- Change Over of R&D
BSL-3 T1 Facilities

- CDCINIAID - Receipt
of Reagents (eg, Abs)

Woridwide Breakdown of SARS cases.

* 8,445 worldwide
* 790 deaths

SOURCE: World Health Organization, June 12,2003

First

Clinical Lot

Filled
Labeled

MF(AVP)/IND (NIAGD)

File Review 9

Approval



Antigenic differences with SARS CoV1

Low / no cross-reactivity of the neutralizing antibodies expected

Top view of S1 Legend

@® Differences

= Additional loops

Side view
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SARS Spike 3D structure from Li et al., 2005



https://science.sciencemag.org/content/309/5742/1864.full

Beta-Coronaviruses family

SARS CoV-2 closest relative is SARS CoV1 (2003 pandemic)
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source: Nextstrain.org



Comparison between Flu, COVID19, SARS and MERS

RO

CFR

Incubation time
Hospitalization rate

Annual infected
(global)
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1.3

0.057 0.1%

17 4 days

2%

1 billion

24171 3.5

3.4% (higher in older
age group and people
with comorbidities)

21 14 days

1971 20%

N/A (ongoing)

9.61 11%

21 7 days

Most cases

8,098 in 2003

0.371 0.8

34.4%

6 days

Most cases

420in 2014

DATE



WHOQO Target Research Priorities in Each R Thematic Areas - 2020
(WHO R&D Blueprint -2015)

Scientific Advisory Group
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https://www.glopid-r.org/about-us/members/

GL PID-R

Global Research Collaboration for Infectious Disease Preparedness _ T o

 GLOPID-R an international network
of research funding organizations

“facilitate, accelerate and deepen 28 Members and 2 observers

collaboration among research funders on
emerging diseases”:
- to strengthen global research
preparedness between crises.
- to respond rapidly and effectively to GL  PID-R
significant infectious disease outbreaks.

1775 R&DBlueprint


https://www.glopid-r.org/about-us/members/

Pre-reads

B REACTIing COVID-19 ABOUT US ACTIVITIES RESOURCES

REACTIng is playing a key role in the
coordination and information sharing
regarding the COVID-19 outbreak in

France.

Visit our dedicated pages on :

- the role of REACTing

- our literature review on COVID-19
- funding opportunites on COVID-19

SANOFI




Horizon 2020 Europe PPP : IMI2 EFPIA (call published March 3d 2020)

The overall objectives of this topic are described in the following subtopics:
1.Accelerating the development of treatment agents (single products and
their combinations) against coronaviruses:

1.1. Focusing on re-purposing of drugs

1.2. Identity novel chemical or biological antiviral treatment agents
2.Advancing the development of point of care diagnostics

A This current programme wi | | be I aunched Iin 2020 with a provis
million (Half EFPIA Companies).

A Given the level of urgency and type of activity, the call will be set up as an emergency single
stage procedure. The indicative duration of the action is 72 months

A Vaccines are not included in this call

A http://bit.ly/2wkEuzQ

A Another Research H2020 call was launched worthof ¢ 4 7 . 5 m3 MM /applicant) 2
for Academic Consortia
https://ec.europa.eu/info/sites/info/files/research_and_innovation/research by area/document
s/lec_rtd _coronavirus-factsheet.pdf
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https://urldefense.proofpoint.com/v2/url?u=http-3A__bit.ly_2wkEuzQ&d=DwMFaQ&c=Dbf9zoswcQ-CRvvI7VX5j3HvibIuT3ZiarcKl5qtMPo&r=oc-8b3sqfKiBu2gNW9pln13rk5lCUAXdaAWnKeiItCQ&m=5GJVvPybQhmbDaHqfnu37KbhxEtlxuaPoMlgvOJyxYw&s=mh1NKy-A_z6YPnNlF5fhYBMZvMnRwzqpfbB4RYtmJXY&e=
https://ec.europa.eu/info/sites/info/files/research_and_innovation/research_by_area/documents/ec_rtd_coronavirus-factsheet.pdf

Bill & Melinda Gates Foundation COVID 19 Grants

SEATTLE, February 5, 2020 7 The Bill & Melinda Gates Foundation today announced that it will
immediately commit up to $100 million for the global response to the 2019 novel coronavirus (2019-
nCoV). The funding will help strengthen detection, isolation and treatment efforts; protect at-risk
populations; and develop vaccines, treatments and diagnostics. The new funding is inclusive of $10
million the foundation committed to the outbreak in late January.

SEATTLE, March 10, 2020 7 The Bill & Melinda Gates Foundation, Wellcome, and Mastercard today
committed up to $125 million in seed funding to speed-up the response to the COVID-19 epidemic by
identifying, assessing, developing, and scaling-up treatments. The partners are committed to equitable
access, including making products available and affordable in low-resource settings. The COVID-19
Therapeutics Accelerator will play a catalytic role by accelerating and evaluating new and repurposed
drugs and biologics to treat patients with COVID-19 in the immediate term, and other viral pathogens in
the longer-term. Currently there are no broad-spectrum antivirals or immunotherapies available for the
fight against emerging pathogens, and none approved for use on COVID-19.

The Gates Foundation and Wellcome are each contributing up to $50 million, and the Mastercard
Impact Fund has committed up to $25 million to catalyze the initial work of the accelerator.

SANOFI PASTEUR g



CEPI

Coalition for Epidemic Preparedness Innovations

Vision, mission, and strategic objectives

Vision A world in which epidemics are no longer a threat to humanity

CEPI accelerates the development of vaccines against emerging infectious
Mission diseases and enables equitable access to these vaccines for affected populations
during outbreaks

Preparedness
Advance access to safe
and effective vaccines
against emerging
infectious diseases

Sustainability
Create durable and
equitable solutions for
outbreak response
capacity

Response
Accelerate the research,
development and use of

vaccines during outbreaks

Strategic
objectives

CEPI



CEPI’s vaccine development so far
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Sanofi Pasteur: Two Approaches For A COVID-19 Vaccine
(February 18", April 14" and March 27t 2020)

AF03 SP/ASO3 GSK
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