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Figure S1. Development and optimization of the competitive proximity luminescence
assay. a, left, Cross-titration of recombinant, soluble DENV2 prefusion E dimer (DENV2 sE-z)
with GNF2-biotin. Titratable signal was observed at 200 and 300 nM GNF2-biotin with signal
plateauing for both probe concentrations at 50-100 nM sEz. right, 10 uM of 3-110-22, a
known inhibitor of DENV2 E with Ko DENV2 sE2 0.6 + 0.2 yM', was used as a positive control
to compete with 300 nM GNF2-biotin for binding to sE>. Competition was observed at
concentrations of sEz between 50 and 150 nM with optimal signal-to-background observed for
300 nM GNF2-biotin and 100 nM sE2. b, Dose-response curves for positive control 3-110-22
(left) and negative control JW-068 (right) in the competitive proximity luminescence assay
using optimized conditions of 100 nM sEz and 300 nM GNF2-biotin in the presence of 0.3 or
0.6% DMSO. Data were fit by non-linear regression analysis. The signal-to-background and
competition in the assay were the same at both DMSO concentrations tested. For our HTS
and SAR experiments, the assay was performed with a constant concentration of 0.22%
DMSO (vol/vol). ¢, The order of addition of reagents was varied to test the sequences
depicted. For each set of reactions, we calculated the signal-to-background (S/B) in the
absence of competitor (left) and the percent signal inhibition by 10 yM 3-110-22 (right).
Approaches i and ii exhibited superior S/B; approach i was chosen for our experiments since
addition of GNF2-biotin with the acceptor beads and protein was simpler than sequential
addition of each of these reagents as in approach ii. d, Structure of JW-068 and biolayer
interferometry data showing that JW-068 does not bind to DENV2 sE.. Representative data
are shown for n = 4 experiments. 3-110-22 was used as a positive control DENV2 sEo.
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Figure S2. Quantification of antiviral ICs0 values against DENV2. Antiviral activity against
DENV2 was evaluated using the viral infectivity assay depicted in Figure 1d. Inhibitor-
treatment was limited to a 45 minute pre-incubation with the viral inoculum and during the
one-hour infection of cells. After this, all extracellular compound and virus were washed away,
and the cells were overlaid with fresh medium. Single-cycle yield was quantified by viral
plaque formation assay as a metric of successful viral entry 20-24 hours prior. ICeo values--
defined as the concentration of inhibitor required to reduce single-cycle DENV2 viral yield by
10-fold in the infectivity assay — were determined by non-linear regression analysis of the
data. ICg values reported in Table 1 are the average of two or more independent
experiments. Representative experiments are shown below.
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Figure S3. Affinity measurements for K786-9739 with recombinant, soluble E-WT and
E-M196V dimer protein. Kp values for K786-9739'’s interaction with DENV2 recombinant,
soluble sE2-WT (E-WT) and sE2-M196V (E-M196V) proteins were determined by biolayer
interferometry. Representative data for one experiment are shown with the average and
standard deviation for n = 2 independent experiments presented in the figure legend.
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Figure S4 SAR studies of C200-5340 and K786-9739. The competitive proximity
luminescence assay was performed with 300 nM GNF2-biotin and 200 nM recombinant
DENV2 DI-DII protein in HEPES buffer (25 mM HEPES, 200 mM NaCl, pH 7.4) with 0.22%
DMSO. ICso values - defined as the concentration of small molecule required to reduce
luminescence in the assay by 50% -- were determined by nonlinear regression analysis. 1Cso
values for parental compounds identified in the HTS primary screen are in red and represent
the average and standard deviation of 3 independent experiments. Analogs for each SAR
study are shown in black; 1Cso values represent the curve fit of duplicate samples. a. C200-
5340 study. b. K786-9739 study.

c

o “
ofls I
Y
oSN 0”o”
N
o
Br’ ~

€200-5340
ICsp=3.0%1.1uM

. o

o LI TN

> K

S o7 o
o 1

C716-0887
ICso > 10 uM

AL S REPE
O S

(G604-0163
ICs0 > 10 uM

9
ot s¢§
al O\\S\\I\)N/ n0 °
SO \

C716-0660
ICs0 > 10 uM

" o
o NYs))kN £
D‘I/‘ H F
AN F
O

C716-0055
No Inhibition

o}
H‘%@
Lo
O
J
M184-0021
No Inhibition
Ne-s, 0@
q J\WT/ C
X N\

C200-5283
No Inhibition

" o cl
oo sty
ok N A
s! 0”0
e ‘
Br

C200-5324
ICs = 4.3 M

SRR
< 3§

C716-0888
ICs50 = 6 uM

A
a 0\\s‘\I\:‘N( Hoo
e N

G605-0163
ICs0 =5 uM

" 9
o NYS\)kN
a oSN oo
% 0
o

C716-0659
ICs50 > 10 uM

AN

NN Wn
HO” "N” 7§’
N0
C200-3730
No Inhibition

Q
ﬁD
.

NH,

O

1184-0048
No Inhibition

NP
.y ~
N” °N” "OH o
2
D423-0031
No Inhibition

a
o
Br

C716-0602
ICs0 > 10 uM

M 9
o N_s
AN o

G605-0654
ICs0 = 5.2 uM

Reaere
e o
oL N

C716-0831
ICs0 > 10 uM

" o
o Mos
by
5N oo
IS |
~o

G605-1076
ICs0 > 10 uM

o
o HO ‘N/)N\HS/YH
RGN
Y010-0578
No Inhibition

0.
oS
Qo
M184-0516
No Inhibition

o
0 ~

\iJﬁN

N~ S 07@

Y020-5412
No Inhibition

0 HNT

A
s\)kaN/N
N

HN N
o X
LN

L

M191-0077
No Inhibition

G605-0676
ICs0 = 3.5 uM

o
Y
o R

G605-0999
ICs0 > 10 uM

H o
s T
S C

G605-1083
ICs0 > 10 uM

[
rF

L x
N7 S/WN
S

cl

C200-5297
No Inhibition

o
/OO:%} )N; oo™
$7 N7 NHy
o
5645-0466
No Inhibition

o

/\©\ o~
N)‘N
H

Y020-9797
ICs0 > 10 uM

O“SL\‘N( uo o
SUCLMa

o\\s\j;/\‘N( uo o
JO \

C716-0603
ICs50 > 10 uM

H o
L0
\A/©/ ° O\F
G605-0698
ICs0 > 10 uM
oF
HO:LNWS%EQF
°

E682-0100
No Inhibition

4
IR
s JL KL
o kN A
S¢
e

E682-0108
No Inhibition

oH
\)N\ )

NN cl

20¢E
J033-0211
No Inhibition

o
C‘@,:%\ )N\/ ‘ o>
'S”N” “NH,
o
'Y020-0456
No injibition

cl F
S 1?
N, S.
S
NN F

&
G071-0693
No Inhibition

S6



Figure S4 SAR studies of C200-5340 and K786-9739. Cont’d
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Figure S5. Antiviral activity measured against dengue 1, 2, 3, and 4 and Zika viruses.
Antiviral activity was measured using the plaque reduction assay as outlined in Figure 1d.
Briefly, inhibitor-treatment was limited to a 45 minute pre-incubation with the viral inoculum
and during the one-hour infection of cells. After this, all extracellular compound and virus were
washed away, and the cells were overlaid with carboxymethylcellulose-containing medium to
allow formation of viral plaques. The percentage of plaque reduction was calculated as 100 —
(number of plaquesSinnivitor-treated / NUMber of plagquespmso-treated)*100 and is plotted versus the
logio concentration of inhibitor. PRNTso values, defined as the concentration to cause 50%
reduction in the number of plaques, were determined by empirical analysis of data from two
or more independent experiments and are reported in Table 4. Representative data are
shown below.
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Table S1. Initial assessment of antiviral activity. The antiviral activity of compounds
identified by HTS was initially assessed at two concentrations (3 and 10 uM) using the viral
infectivity assay depicted in Figure 1d. Activity is reported as percent inhibition (% inhibition)
defined as 100 — (single-cycle viral yieldnniitor-treated / Single-cycle viral yieldpmso-treatea)*100.
Values represent the average and standard deviation of 2 or more independent replicates.
The eight compounds exhibiting the greatest antiviral activity were chosen for further
characterization, including ICgo value determination (see Figure 1c for a flow chart of the
screening progression). The structures of the four compounds not advanced for further study
are shown here.

0N O/ N
. N N
S OO0 O

C620-0273 S1179

HN
O~
N S
C239-0224 G281-0485 \
Compounds % inhibition vs. DENV2 % inhibition vs. DENV2
at 3 uM at 10 uM

C200-5340 40+5 90+5
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K786-9739 >99 >99
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Scheme S1. Synthetic of JW-068. @ Reagents and conditions: a) 4-(4-methylpiperazin-1-
yhaniline, TFA, 2-butanol, 110 °C, 4h.
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