Developing SARS-CoV-2 assays and standards to
enable studies of viral host range and vaccine
development
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Infectious disease

pandemics
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Antonine Plague 165-180
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Plague of Justinian 541-542 30-50M

Japanese Smallpox Epidemic 735-737

Black Death (Bubonic Plague) 200M
1347-1351

Throughout the 17th and 18th
centuries, a series of
"Great Plagues” routinely
ravaged cities across Europe. —

Smallpox S56M
1520
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17th Century Great Plagues =M
1600

18th Century Great Plagues 600K
1700

Cholera 6 outbreak 1M
1817-1923

The Third Plague 12M
1855

Yellow Fever 100-150K
LATE 1800s
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THROUGHOUT HISTORY, as humans
spread across the world, infectious
diseases have been a constant
companion. Even in this modern
era, outbreaks are nearly constant.

Here are some of history's most
deadly pandemics, from the

s Antonine Plague to COVID-18.
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Not just a public health impact
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e Generation and characterisation of emerging virus pseudotypes
to enable far reaching epidemiology studies, host-cell interactions
and the development of vaccines and antivirals.

* Sero-epidemiology of filoviruses and henipaviruses in African
fruit bats to guide public health interventions.

e The study of the immunogenic hierarchy of viral envelope protein
(VEP) epitopes to aid the construction of antigenically optimised
isoformes.

e Bioinformatic analysis of VEP for the generation of antigens that
stimulate a more potent neutralising response (DIOSynVax).
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Application of SARS-CoV-2 PV

RLU/mL

IC50

1. Developing assays and standards
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e Pseudotyped viruses [ELISA]
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Correlation with authentic virus neutralisation
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Murray et al. 2021 Journal of Infection
Di Genova et al. 2021 Bio-Protocols
James et al. 2021 Viruses

D. pVNT vs VNT (Institution 2)
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Application of SARS-CoV-2 PV

1. Developing assays and standards

e Pseudotyped viruses [ELISA]

e Serological standard [NA]

Table 1. Collaborative study samples
Samples were shipped under NIBSC dispatch reference CS678

Y, World Health
@ ,ﬁ Organization

WHO/BS/2020.2403
ENGLISH ONLY

EXPERT COMMITTEE ON BIOLOGICAL STANDARDIZATION

Geneva, 9 - 10 December 2020

Establishment of the WHO International Standard
and Reference Panel for anti-SARS-CoV-2
antibody

Sample Description formulation/vol
(mL)
A-CP high (20/130) 20/130, Convalescent pllzlisma from one patient, liquid 0.1
positive

B-CS high Convalescent sera pool, positive liqud 0.2
C-CS low Convalescent sera pool, very weak positive liqud 0.2
D-CP low Convalescent plasma from one donor, weak positive liquid 0.2
E-RP low S, high N 20/144, Reference Panel member, weak S, high N fid 0.25
F-RP high 20/150, Reference Panel member, high fid 0.25
G-IS 20/136, Candidate WHO IS fid 0.25
H-RP neg 20/142, Reference Panel member, negative fid 0.25
[-RP low 20/140, Reference Panel member, low fid 0.25
J-RP Mid 20/148, Reference Panel member, mid fid 0.25

CP: convalescent plasma, CS: convalescent serum; RP: reference panel; IS: International Standard; f/d:

freeze-dried
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Application of SARS-CoV-2 PV (2)

2. Vaccine development
AP205-RBM VLP-based vaccine
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Liu et al. 2021 Vaccines

Stimulation of binding Abs
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3. Treatment/Entry inhibitor development Jose et al. 2021 Submitted

* Small molecule inhibitors

Protease inhibitors Metal nano-particle polymer membranes
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US Application of SARS-CoV-2 PV (3)

3. Treatment/Entry inhibitor development Jose et al. 2021 Submitted

* Small molecule inhibitors
e CRISPR/CAS-9 genomic screen for entry inhibitors

Negative selection CRISPR/PV screen SARS-CoV-2 TK PV induced cell death
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Thakur et al. 2021 In preparation

4. Animal hosts and tissue tropism

* \VoC reverse zoonosis threat (Dalan Bailey - Pirbright Institute)
* Infection of blood vessel cells (Catherine Hall, Luca
Biasetti - Psychology UoS)
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Lyssavirus - At least one isolate from each species
Filovirus - At least one isolate from each species

~ Lassa virus - At least one isolate from each lineage

| Henipavirus - Malaysian, Bangladeshi, Ghanaian

Bunyavirus - Rift Valley fever virus
- Morbilivirus - Measles virus

Coronavirus - SARS1, MERS, SARS?2,
a/Blyld VOC, bat CoV [P e

U Togavirus - Chikungunya and Mayro species

...plus many chimeric, antigenically altered VEP
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