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Abstract SHB Pentamer Primary Screen Machupo and SARS2 DLR Assay

SARS-CoV-2 and other related viruses enter host cells via receptor recognition and membrane fusion. The 5-Helix bundle (5HB) pentamer 250. P083 CRC, N=7 PV_Entry |ucife rase assay principle
assay was constructed at the University of Minnesota for the purpose of identifying potential inhibitors SARS-CoV-2 virus entry. 5HB is HTS Soreen Resuits IC5p = 1.5910.43nM
capable of binding to the viral spike heptad repeats (HR2), which is a critical component in the virus entry pathway and makes 5HB a potential | | . , _ ' 0 g, ¢ PRONTE — PEE”:E,”‘S {P”}'l
inhibitor of virus entry. Following miniaturization and optimization into a 1536 well format, we completed a pilot HTS vs 5HB and were able to | |, sl i il i dan ooy 190- o PRAB! pqcffugcﬁ?uc
find small molecule inhibitors that appear to compete with the SHB binding to HR2. We continued to complete the full HTS campaign by I it O b At e A i e " 4004 . Eﬁ'jﬁﬁﬁ? LASV/MACV/SARS2-OmBA.5-ENV
screening 635,262 compounds. Following the completion of the HTS around the 5HB pentamer, we tested a monomer version of the 5HB N S ' ' o o . Eg“r[f; 62 e
against a pilot screen which would help confirm on target activity. Here in, we illustrate the implementation of the ultra high throughput : |
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assay (uHTS) and the comparison of the pentamer vs the monomer assay outcomes. At completion, we screened 130 compounds in dose

response format against the 5SHB assay. We also screened the same compounds in a secondary cell-based assay that looked for inhibitors of Log (P083) M
either Machupo entry or SARS2 entry in a dual luciferase transient transfection system (assay optimized and implemented by Yuka Osuka at
UF-Scripps). At the conclusion of th I totoxicit # ds were found to be selective inhibitors of th N=510 plates '

-Scripps). e conclusion of the screens, as well as a cytotoxicity screen, 41 compounds were found to be selective inhibi orrs of the 635,262 Compounds tested at 1X at 9.7ul A\ : > cead luminescent
oHB pentamer assay. From these assays, 31 compounds and analogs were selected. The SHB monomer assay was tested against the VI . . , . e . Z'=0.76£0.02 [—) Infection —> expression signal
Maybridge pilot of 14,000+ compounds. After comparison with the 5HB pentamer assay outcomes 52 compounds, including the 31 | | ,, - m;m T — .5.|:||:|-|:|n|:| T _ 515:3-:]9’{1-35
compounds and analogs from the 5HB pentamer screen were tested in both assays. 5 compounds showed good potency and are currently .. Hit C‘"“:;;}fg;; [{";‘;E]T cutof) 1. Pseudovirus production by transfection of MLV-gag/pol, pQC-Fluc and target EnV protein to HEK-293T cells

dldd gn contro Lo contro - » - . u "
beina tested in pseudovirus and live virus assavs. _ 2. Infect hACE2-H1299 cells with appropriate MOI of virus
g P y High Control = Buffer+HR2*+DMS0 3. Read luminescence cause by luciferase expression.
Low Control = SHB+HR2*+DMSO
Data = compounds
Condition Luminescence signal Assay conditions
| | | | | [ | |
Competition FP binding Assay Principle SHB Pentamer HTS Campaign Funnel ot Vs e
Mo inhibition High Cells + Virus + DMSO

SCV-2 helix-bundle Maybridge pilot 3X
14,306 compounds tested | 9 hits (0.06% hit rate)

I.'.~_I_g. inhibition S Machupo and SARS2 DLR Protocol

"'-._ SCV-2 helix-bundle primary screen, 1X
' 635,262 compounds tested | 1,530 hits (0.24% hit rate)

| Hit-cutoff: 13.69%
i Plate: Aurora SWST

/ 3.7ull screening concentration PV is produced by Choe’s lab
u : * Thaw cells and dispense cells
1,530 compounds fo test in secondary assays Freeze ready hACE2-H1299 cells are used i

- 250 cells / 2ul / well in complete media ‘
Small Meﬂsure FP Eignaf trsasausassmeessessesad Gy pick resuls .
m E 5 H E F I tl 1,528 cnrnpiunds received 2 compounds unavailable Assay media: r Pin 10nL compounds |
uorescenty RPMI-1640 + 10% FBS + 1X
: Incubate 16-18 hrs at 37C, 5% C02
mﬂ Eﬂu E n I I Inn Pen/Strep + 1ug/ml puromycin
Iﬂ hE I Ed H HE SCV-2 helix-bundle Assay complete addition of cmpds | Add 2ul PV |
. confirmation screen, 3X Counterscreen, 3X Virus
pE ptlde \ 1,528 tested | 121 hits (7.92%) 1=:_‘EE tfsgf‘id 1';?;;"&&%? ) Pair 1 | MACV-Fluc (1:50) SARS2-N-luc (1:10) ‘ Incubate 48 hrs at 37C, 5%C02 ‘
Hik-cutofF=13.7%% Inhibitiog 130 compounds for testing in titration assays CUTOT= 1512 Tnbion Pair 2 | LASV-Fluc (1:50) SARS2-N-luc (1:10)
, Pair 3 | MACY-Nluc (1:50) LASV-Fluc (1:50) | Add 2.5ul One Glo luciferase assay reagent |
-— TITRATION ASSAYS — —ooLoc/esuls
T 1 ngm Reading Firefly Lumi = with PHERAstar
cﬂ " d Itl ﬂ n F P s I g " HI Aﬁ E ay Cﬂ " d Itl ﬂ n 5 SCV-2 helix-bundle titration (3X) MACHUPO FLUC titration (3X) SARS2 NLUC fitration (3X)  Assay complete addition of cmpds Add 2.5ul Dual-Glo Stop & Glo reagent
130 tested | 61 active hits 130 tested | 26 active hits 130 tested | 22 active hits ~ Counterscreen fitration (LATE PIN), (3X) 1:100; substrate: buffer
with Hit cutoff > 50% activity  with Hit cutoff > 50% activity with Hit cutoff > 50% activity o ested | 4 2 nve S
. me . SARS ENTRY CTG Cytotoxicity titration (3X) with Hit cu b activity Reading Renilla Lumi — Incubate 10min E_lt RT and read luminescence
No Inhibition ngh oHB+ AF546-HR2 + DMSO 130 tested [ 15 active hits with PHERAstar

with Hit cutoff = 50% activity

Inhibition Low Buffer + AF546-HR2 + DMSO SHB Monomer Maybridge Pilot G

o o HTS Screen Results Note: Cell Titer Glo was added instead of Firefly to get cytotoxicity data
Inhibitor Low JHB+ AF546-HR2 + Inhibitor . PO83 CRC N=3 plates S And Next St
¢ el . * e - eal. s s 240- e~ Batc
WA A Db + oun ummary And NEext oteps
. 180- o Batc . . . .
HTS PrOtOCOI a o “ =3 11« 5HB, HR2-FI, and HR2-AF546 were provided by the Fang Li lab at the University of
c 60 . L 120+
Coeae, o Minnesota
. 8 I . o : . . ig: 4
1 D'SF‘E“*”; 3;"-1;“’9" 2|5“M SHB 4 Dispense 3uL/well 2.5nM + HitCutoft 2- « HR2-Fl and HR2-AF546 labeled peptides responded the same and AF546 was used to
I buiter on ! ' ! ' ' ! . x m . .
y HR2 AF 346 A minimize the number of fluorescent artifacts in the assay
' et e ||+ The HTS campaign for the 5HB Pentamer assay was run on the entire UF-Scripps 640K
. . IC50 7.345e-009 | 1.323e-008 | 1.704e-008
..y : InCUbate at RT for o 60 5000 10000 15000 20000 25000 30000 35000 41].(](]0 45000 50000 55000 Ilbrary
A :. ﬁu ITIII‘IUtES J I ) , . :"\\_ .. . .' - Data - "High control” - "lIn“:?:mtrnl" N=36 plates
| ‘ ! v High Control = Buffer+HR2*+DMSO 14,306 Compounds tested at 3X at 8.3uM | | * Machupo and SARS2 PV'Entry assays from Hyeryun Choe’s Lab (Harvard) were used to
g Sy rowonor SRaHE TDIISD £'=0.8120.03 further characterize the titration assay compounds from the 5HB pentamer HTS
-~ ata= compounds S:B =10.00+1.42 _
Greiner SBSN 1536 wpf Incubate at RT for 30 S Hit Cutoff = 10.47% (Standard cutoff campaign
| Hits = 16 (0.11% . .
fOETF_ ggf;;SXFF minutes in the dark ponam * 41 compounds selectively inhibit 5B pentamer, but others that overlap with the other

assays may be useful too.

|

.| * Medicinal chemistry isolated 31 compounds that were tested along with the 21 active
: Maybridge pilot hits from the SHB monomer assay in the 5SHB monomer and 5HB
£ | pentamer assays.

GNF dlspenser S
GNF dispenser

Dose Response Curve

Sample ID
5HB Monomer Averaged
Max % Response
5HB Monomer StdDev
Max % Response
5HB Monomer Hill Slope
5HB Monomer Ligand
Efficiency
HB Monomer Lipophilic
Efficiency (logP)
5HB Pentamer Final IC50
5HB Pentamer Averaged
Max % Response
5HB Pentamer StdDev
Max % Response
5HB Pentamer Hill Slope
5HB Pentamer Ligand
Efficiency
HB Pentamer Lipophilic
Efficiency (logP)
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/ ke mm aw om om o s - wae ws s s am as s | ° 9 COMpoUNds showed activity in both the monomer and pentamer assays

1E-9 1E-7 1E-6 1E-5
100
75
50
25 = 437.3E-9 111.72 5.30 2.06 0.14 4.97 11.73 = 684.6E-9 100.54 4.86 1.09 0.14 a4.77 11.54
0
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b * The 5 compounds will be tested in pseudovirus or live virus assays

2 20nL Kalypsis Pintool Transfer of
compounds and P083 reference

High Control = Buffer + 2.5nM HR2-AF546 + DMSO
Low Control= 25nM 5HB + 2.5nM HR2-AF546 +DMSO
Reference Inhibitor= 25nM 5HB + 2.onM HR2-AF346 + P083

Test Well — Median High Control
Median Low Control = Median High Cuntrui) BMG Pherastar

35D of Low Control + 35D of High Control 6 FP 540-20 590-20 590-20
(Low Control — High Control)

= 8.4E-6 96.33 2.29 0.86 0.27 1.72 2.72 = 6.6E-6 115.49 3.81 0.78 0.28 1.82 2.82

Midwest AVIDD Center: 1U19AI1171954-01

S ¢ - = == = | \We would like to thank all members of Core B, Core C, and
Project 1 teams for their ongoing former, present and
future efforts to help move this project along.

% inhibition = 100 x (1 -

> 20.7E-6 21.38 2.61 0.36 2.46 2.46 > 20.7E-6 15.28 4.88 0.36 2.46 2.46
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