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Screening for inhibitors of nasal infection by SARS-CoV2 pseudotyped lentivirus
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The purpose of this project is to establish a new drug discovery technology
to find candidate substances with inhibitory effects on nasal epithelial cells infected with
SARS-Cov2 by using the drug screening technology "GJscreen" (patented) developed by our group using
gap binding as an indicator. By replacing only a single spike protein (S-protein, etc.) of SARS-Cov2

and other viruses in the lentivirus envelope, It was succeeded that identify peptide molecular
species that exhibit the above inhibitory effect on infection in vitro at the BSL2 level and
elucidated the mechanism of this effect.
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Lenti-Cov2-S-GFP S D614G Lenti-
Cov2-S-D614G-GFP SARS-
Cov2 SARS-Cov2 S-Protein D614G

VSVG Lenti-
VSVG COVID19

Lenti-CoV2-S-GFP

Toll like receptor (TLR) ACE2
TMPRSS2
(1) Poly(I.C) ACE2 TMPRSS2 mRNA
TLR ACE2 TMPRSS2
TLR 24 NHBE mMRNA ACE2 mRNA
Poly(l:C) TLR3 22.47+0.1 p<0.0001 1A TMPRSS2
mRNA Poly(l:C) TLR3 7.697+0.26 p<0.0001
1B Poly(l:C) TLR3 NHBE ACE2 TMPRSS2
Figure 1
A B *E%
5

£ 04 sene 2 15 *

g g *5%x

=

s 20 2 10— .

(73 £

; 3

= 10- b

E [

y 2

Q 0- &

L R I A S - S ¢ L P S ®
O\c}'*\« \\Se}\e\’@ a ('°’+*“ Q \\(’V@ o &
(¥ RN & Y ¥ (SN \* O o o
Qéo'\. W oo o “\&\cx ‘,350‘; Q\Qﬁ <° \"g “\e\\o ;.-‘o‘x

Figure 1 Poly 1:C Increases ACE2Z mRNA as well a8 TMPRSS2 expression In human bronchial epithellal cells
Rolative mRNA oxprossion of ATEZ (A) and TMPRSS2 (B8] arter stimulation with TLR agonists for 24 hours In
NHBEs. Tha rollowing TLR agonlata were used: Pam3C SK4 for TLR1/2, HKLM for TLR2, Poly I'C for TLR3, LPS
for TLR4, Flagellin for TLRS, FSL-1 for TLRE2, Imiquimod for TLR7, ssRNALC for TLRE, and CDN20CE for
TLRI. Relative mRNA expression was determined by normalization against unireated control cells and GAPDH
Data are means = standard deviation (s.d.) of values from three Independent experiments. “p < 0.05, ““p =«
00001
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Figure 2 The poly(l:C)-induced increase in ACE2Z mRNA expression is significantly suppressed by hBD-2. Relative
mRNA expression of ACEZ (A) and TMPRSS2 (B) alter stimulation with poly(1:C) in the presence or absence of hBDs
for 24 hours in NHBEs. Relative mRNA expression was determined by normalization against untreated control cells
and GAPDH. Data are means = standard deviation (s.d.) of values from three independent experiments. *p < 0.05**’p
< 0.001, ****p < 0.0001

(3) hBD-2 NHBE Lenti-CoV2-S-GFP
NHBE SARS-CoV-2-S GFP (Lenti-CoV2-S-GFP)
Lenti-CoV2-S-GFP hBD-2 hBD1 hBD-
3 hBD4 3
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Figure 3 Infection of Lenti-CoV2-S-GFP in human primary bronchial epithelial cells in the presence or not
of human p-defensins (hBDs)

Human primary bronchial epithelial cells were infected by SARS-CoV-2-S pseudotyped GFP lentivirus
(Lenti-CoV2-S-GFP) at a MOI of 100 and stimulated with the vehicle acetic acid (AA), 10 pg/mL of
hBD-1, hBD-2, hBD-3 or hBD-4 for 24h. Cells were clearly infected by lentivirus. Interestingly, The
infection effect was dramatically decreased by the treatment of hBD-2 but not hBD-1, hBD-2 nor hBD4.
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