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Concept of “cluster detection and containment”
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Molecular Tracing of COVID-19 cases:
A genome epidemiological study of SARS-CoV-2 using
whole genome sequencing (WGS)

Premise _ SARS-CoV-2 genome
Mode of molecular evolution on the SARS-CoV-2 genome:
single mutation every 2 weeks, In a random manner @ SNV

2 weeks
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Haplotype network analysis of viral gnomes iIn
Diamond princess Cruise ship outbreak
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Primary large peak
from mid-March

Secondary peak

from mid-June
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Combination of epidemiological characteristics and whole genome segquence
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Identification of anti-SARS-CoV-2 drugs from drug-
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Higher antiviral activity of NFV and CEP than the current drug
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Target molecules of NFV and CEP

SARS-CoV-2 Spike

replication

= assembly

j
AN\

ﬁ’xﬁx -

]

o Time course NFV (uM)
§ ..
@ 6000 )
2
D S, 7 A = 4000 0.2
J % Al '. % 05
s . Ry 1
‘. 3/ - L 5 0
. 2 SARS-CoV-2 g o a0 e

2~/ Main Protease

incubation time (min)



viral RNA (%)

100
10

0.1
0.01

Synergistic antiviral effect of NFV/CEP combination

Improvement of antiviral therapy = Multidrug treatment
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Dose-response curve

Estimated antiviral effect in clinical settings

Pharmacokinetics in clinical
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The paper is already on line

https://www.biorxiv.org/content/10.1101/2020.04.14.039925v1

Mew Results Comment on this paper

Multidrug treatment with nelfinavir and cepharanthine against
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Replication inhibitor + Entry Inhibitor jl> Synergistic antiviral effect
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- We identified other approved drugs from ~3100 non-approved compounds



Concerns for SARS-CoV-2 Vaccine Development

- No vaccine for the similar coronaviruses such as SARS-
CoV or MERS-CoV.

- SARS-CoV-2 need BSL3 facility to produce inactivated
vaccine.

- Low growth rate of the virus (2x10"7TCID50/ml) was
reported.

- Disease enhancement by the vaccine is reported in
SARS and MERS vaccine research.

H Hasegawa, T Suzuki, N Nagata, N Iwata, NIID



Production of SARS-CoV2 Spike protein by
Baculovirus Expression Vector System

Baculovirus Expression Vector System: BEVS
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Examples of vaccine produced by BEVS
< Human papillomavirus vaccine
< Recombinant Influenza HA vaccine
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Immunized

Control

Eosinophilic infiltration after SARS-CoV
infection to immunized mice

lwata-Yoshikawa et a/, J Virol, 2014. 88:8597-614
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Th1l/Th2 balance may affect the severity of eosinophilic
infiltration in immunized and infected mice, which

exacerbate the pneumonia by SARS-CoV.
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TLR agonist enhance the immunogenicity of
vaccine and reduce vaccine derived side effects
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Summary

- R&D Is most important to fight COVID-19

- Viral genome epidemiology of SARS-CoV-2 may support

cluster survelllance

- Novel anti-viral therapy is necessary using combination of

compounds with different mode of actions

- Vaccine development is rapidly ongoing, however, vaccine

efficacy and safety are most important



