


!"""#$%&&'()%&& *+,'#-./0#1%./#234#*5*6
7""#895#:;<:=

>/?=@#ABC$

@DE @DE DFE

ABC$ 2$,+?+,G#234#
1+2H+&+,GA

DMSO CompoundB

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

Atovaquone

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

Manidipine

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

Manidipine 2HCl

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

Amodiaquine dihydrochloride dihydrate

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

LY2835219

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

Panobinostat (LBH589)

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

Bedaquiline

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

Vitamin D3

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

0.1 1 10
0.00

0.25

0.50

0.75

1.00

1.25

Ebastine

Concentration (µM)

R
el

at
iv

e 
Lu

ci
fe

ra
se

 a
ct

iv
ity

Supplemental Figure 6 (Pickard et al.)
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Cell line Growth medium Source

293T DMEM + 10% FBS ATCC

HUH7 DMEM + 10% FBS + NEAA Accegen #ABC-TC0437

THP1 RPMI + 10% Sigma-Aldrich, #88081201

SW1353 DMEM + 10% FBS ATCC® HTB-94™

TC28a DMEM + 10% FBS Reference1

Hacat DMEM + 10% FBS Caltag Medsystems #T0020001

HFF DMEM + 10% FBS
Cascade Biologics/Thermo Fisher 
C0045C

Caco2 DMEM + 10% FBS ECACC #86010202

16HBE14o AlphaMEM + 10% FBS Reference 2

Calu3 AlphaMEM + 10% FBS ATCC® HTB-55™

A549 DMEM + 10% FBS ATCC® CCL-185™

HLF (CCD-19Lu) DMEM + 10% FBS ATCC® CCL-210™

PodoTERT PodoUP3 Evercyte #PODO/TERT256

MVGenC
Endothelial Basal medium-2 kit 
(without VEGF)

NeoBiotech #NB-11-0002

Ab Podocytes RPMI + 10% FBS + ITS Reference 3

HK-2 DMEM:F12 + 10% FBS ATCC® CRL 2190™

Vero DMEM + 10% FBS ATCC® CCL 81™

References

1 7989586
2 7507342
3 11856766

FBS= Foetal bovine serum, NEAA=Non-essential amino acids, ITS= Insulin-Transferrin-Selenium, VEGF=Vascular endothelial growth factor.

Supplementary Table 1: Source and growth conditions for cell lines used in this study.  
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Target Forward Reverse

Nucleocapsid for RNA 
generation (P1 and P2)

TACTGTAATACGACTCACTATAGGATGTCTGA
TAATGGACCCCAAAATC

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
TTAGGCCTGAGTTGAGTCAGCAC

Sars-Cov2 N CAACATTGCCAAAAGGCTTC ACGAGAAGAGGCTTGACTGC

Sars-Cov-2 E CCATCCTTACTGCGCTTCGA AAGAAGGTTTTACAAGACTCACGTT

Sars-Cov2 Orf7a TGGCACTGATAACACTCGCT TGCCCTCGTATGTTCCAGAAG

NLuc GACGAGCGCCTGATCAAC GGTCACTCCGTTGATGGTTAC

ACE2 TTCTGTCACCCGATTTTCAA TCCCAACAATCGTGAGTGC

TMPRSS2 CGCTGGCCTACTCTGGAA CTGAGGAGTCGCACTCTATCC

NLP1 TACCCTGAGAATGGGTGGAC CGTGACAAAGCGCAGAAG

RPLP0 ACTGGTCTAGGACCCGAGAAG CTCCCACCTTGTCTCCAGTC

Supplementary Table 2: Primers used in this study
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Supplemental Table 3:  Inhibitors of Sars-Cov2-ΔOrf7a-Nluc replication in Vero cells
Plate Row Column Drug name Mean relative luminescence (n=4)SD PrestoBlue relative viabilityReplication greater than background q-values

4 A 1 Sitagliptin phosphate monohydrate0.000141 0.00015 2.560703 1.095235
4 C 1 Belinostat (PXD101)0.000366 0.000141 0.89498 1.095828
1 B 10 Cilnidipine 0.00039 0.000274 0.801674 1
9 G 1 Lacidipine 0.000439 0.000302 0.86 1.003471
4 B 1 MK-2048 0.000491 0.000218 2.266647 1.09346
4 H 1 Apixaban 0.00124 0.000138 2.563682 1.098206
4 D 1 LY2784544 0.001449 0.000197 0.785938 1.094642
4 F 1 Rosiglitazone0.001834 0.000162 3.110979 1.09761
4 G 1 Pioglitazone HCl0.002045 0.000181 3.48488 1.096421
4 E 1 Lenalidomide (CC-5013)0.002184 0.000236 2.058394 1.094051
9 F 4 Benidipine HCl0.003673 0.000674 0.808649 1.003968

10 A 5 KPT-330 0.005454 0.002884 0.581033 1.019134
2 A 4 Vortioxetine (Lu AA21004) HBr0.007391 0.002635 0.508971 1.048162
8 B 2 Fingolimod (FTY720)0.007569 0.002924 0.691059 1.112639

12 A 10 Ebastine 0.007931 0.001473 0.605394 1.00847
8 B 3 LY335979 (Zosuquidar 3HCL)0.008621 0.00215 0.586608 1.116935

15 C 1 Atovaquone0.009591 0.002484 1.549669 1.057471
16 A 2 Eltrombopag0.009908 0.003764 0.719096 1.072602
17 D 5 Bedaquiline 0.010156 0.002018 0.878372 1.050337
17 D 4 Bedaquiline fumarate0.010526 0.001862 1.113109 1.047077
20 A 9 Chlorprothixene (hydrochloride)0.0137 0.002098 0.829945 1.101788
22 A 4 Homoharringtonine0.014405 0.002412 0.506763 1.060797

1 H 1 Fluoxetine HCl0.014733 0.000426 0.760391 1.000989
1 H 4 Idarubicin HCl0.014922 0.000762 0.540586 1.006965

18 A 1 Ospemifene 0.015744 0.004355 0.686275 1.080042
1 H 3 Pamidronate Disodium0.016484 0.000473 0.545607 1.001484
6 A 7 Panobinostat (LBH589)0.018674 0.003673 0.602074 1.07317
3 E 5 Salinomycin0.018851 0.00162 0.612145 1.043837

16 G 5 Daunorubicin HCl0.021008 0.004246 0.696494 1.089341
14 F 7 Probucol 0.022348 0.00316 0.753645 1.083511

8 F 11 Anidulafungin0.02321 0.002285 0.545309 1.12002
2 G 3 CO-1686 (AVL-301)0.023392 0.004377 0.509569 1.075451

10 D 10 Raloxifene HCl0.026277 0.001894 0.578958 1.018621
1 E 3 Cediranib (AZD217)0.026739 0.00104 0.558996 1.022222
1 D 8 LY2835219 0.026845 0.001383 0.551185 1.086418
1 H 2 Epirubicin HCl0.027999 0.00022 0.912692 1.000494

13 G 1 Cyclosporin A0.031121 0.002339 0.524669 1.087002
9 E 3 Amiodarone HCl0.03182 0.002961 0.837838 1.007466
6 H 11 Dinaciclib (SCH727965)0.032924 0.002786 0.663984 1.078891

13 F 3 Chloroxine 0.035536 0.003397 0.577688 1.107189
7 D 1 Isradipine (Dynacirc)0.039218 0.00404 0.615461 1.091102
3 G 5 Vortioxetine0.042108 0.002727 0.608762 1.090515
5 A 5 Fluvastatin Sodium0.050054 0.005574 0.555306 1.110813
1 C 9 Posaconazole0.051682 0.00386 0.767643 1.125232
9 D 11 Ciclopirox ethanolamine0.054363 0.003008 0.517297 1.009476

15 C 10 Doxercalciferol0.055609 0.005686 0.541842 0.544259
9 E 10 Trifluoperazine 2HCl0.056782 0.004016 0.699459 1.01352
4 E 10 Abiraterone 0.064772 0.003719 0.564874 1.119405

15 A 1 Tioconazole 0.071615 0.015376 1.172185 0.072057
9 E 7 Nitrendipine0.072115 0.003323 0.864865 1.012
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5 A 7 Lovastatin 0.082796 0.006712 0.547887 0.051421
16 E 5 Paroxetine HCl0.090967 0.015031 1.087638 0.01146
15 B 1 Vitamin D3 0.096781 0.00863 1.048766 0.001255
13 B 5 Triclabendazole0.09736 0.005545 0.620029 9.97E-06

7 A 9 Duloxetine HCl0.097981 0.013281 0.991389 1.036885
18 F 9 Amodiaquine dihydrochloride dihydrate0.100704 0.011124 0.640441 0.002692
16 D 1 Aripiprazole0.100735 0.013726 0.627768 0.004359

9 F 2 Cabozantinib malate (XL184)0.102637 0.003553 0.511892 1.015554
18 A 11 Thonzonium Bromide0.103504 0.004362 0.604902 3.06E-06
20 C 2 Triclosan 0.106199 0.010286 0.523446 0.001269

9 G 2 Manidipine 0.108566 0.004229 1.035676 1.017085
9 G 3 Manidipine 2HCl0.109555 0.003831 0.812973 1.016064
9 F 7 Flunarizine 2HCl0.113322 0.008289 2.629189 1.021191

13 E 6 Butoconazole nitrate0.116023 0.007817 0.692194 0.000274
9 F 6 Amlodipine Besylate0.124006 0.008264 1.385405 1.021706
2 C 4 Masitinib (AB1010)0.133853 0.020828 1.308014 0.007066
6 H 1 Clotrimazole0.138853 0.021956 1.057112 0.00397

17 C 9 Ciclesonide 0.140872 0.016726 0.512541 0.001288
18 B 8 Desogestrel 0.145321 0.013193 0.665686 0.000563
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Replication greater than background q-values
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Compound Relative Recombinant NLUC 
% activity in Vero 
100PFU screen

(+)-Catechin hydrate362209 357899 366108 367703 0.9620636 160
17-AAG (KOS953)339450 347084 343744 348179 0.912130114 209
Abiraterone 279631 289523 288897 289231 0.759160759 6
Alogliptin Benzoate316906 332493 331161 323679 0.863019788 166
Alosetron Hydrochloride328498 338671 337783 339698 0.889759897 177
Alvimopan 338215 350063 350082 352328 0.920223412 169
Amiodarone HCl364410 365102 365644 366409 0.967122986 5
Amodiaquine dihydrochloride dihydrate351271 347518 344113 339282 0.914596284 12
AN-2690 329173 329953 332892 324160 0.870919869 171
Anidulafungin 365229 376574 364202 366012 0.974039114 5
Ascomycin(FK 520)312887 325360 316950 314498 0.840161895 171
AT13387 289397 302902 309451 303901 0.797783743 191
Atovaquone 224278 226697 224646 216287 0.590178835 4
Baicalin 353023 358945 357158 357276 0.943855499 164
Baricitinib phosphate337511 341167 346435 349331 0.909474697 199
Bedaquiline 348601 355872 347079 351646 0.928501326 4
Bedaquiline fumarate351974 352561 351293 338630 0.922718035 4
Belinostat (PXD101)351877 362403 352055 355423 0.940782547 5
Benidipine HCl 50508 49563 49185 49177 0.131303853 2
Bivalirudin Trifluoroacetate309590 311058 307409 301908 0.813872407 172
Boceprevir 341877 348889 346623 349417 0.917654679 178
Cabozantinib malate (XL184)333265 320522 329153 328687 0.867908455 12
Caffeic acid 390077 320522 399891 403178 1.053990126 173
Cediranib (AZD217)350524 320522 354116 362844 0.943901818 3
Cetirizine 170134 320522 168670 171706 0.448561006 161
Chloroxine 380665 320522 374596 374884 0.997545476 6
Chlorprothixene (hydrochloride)359664 320522 361391 361186 0.957434982 4
Ciclopirox ethanolamine358391 320522 365653 361119 0.961032665 7
Cilnidipine 28828 320522 28106 27971 0.075210567 1
CO-1686 (AVL-301)327566 320522 324163 319872 0.855087284 3
Cyclosporin A 373363 320522 381885 373048 1.000139355 6
Daidzein 339091 320522 350216 346126 0.915372462 161
Daunorubicin HCl319222 320522 327409 328432 0.86150581 5
Dinaciclib (SCH727965)345056 320522 342151 346073 0.913362207 5
Doxercalciferol361602 320522 370984 356613 0.961268894 8
Duloxetine HCl297459 320522 293652 301826 0.789374812 12
Ebastine 323732 320522 324560 326603 0.857585216 4
Eltrombopag 331875 320522 331553 322913 0.866618795 4
Epirubicin HCl298948 320522 302560 310338 0.802456032 3
Ethamsylate 388357 320522 391647 386776 1.028650844 167
Fingolimod (FTY720)354171 320522 356587 351555 0.939334077 3
Fluoxetine HCl317425 320522 314163 307707 0.830595645 2
Fluvastatin Sodium344916 320522 339204 335899 0.899431358 6
Idarubicin HCl327538 320522 325691 318222 0.860993651 2
Isradipine (Dynacirc)19176 320522 18561 18431 0.049588738 6
KPT-330 378225 320522 389989 381493 1.021585172 4
Lacidipine 61246 320522 60310 59492 0.160064805 1
Levodopa 304150 320522 322065 316577 0.839019133 233
L-Glutamine 349150 320522 361792 350740 0.941896194 204

Reads Counts per second
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Lithium Citrate343238 320522 350985 343490 0.921697688 205
Lithocholic Acid350340 320522 350189 353302 0.934238297 205
Lovastatin 351803 320522 353101 349914 0.931862781 9
LY2835219 345999 320522 345910 348685 0.918872213 3
LY335979 (Zosuquidar 3HCL)352212 320522 356783 351420 0.936199587 3
Manidipine 249924 320522 250350 251205 0.661459544 12
Manidipine 2HCl242466 320522 242968 239469 0.638229111 12
Meloxicam (Mobic)308460 320522 309204 312953 0.824020956 178
Mepenzolate Bromide330221 320522 339233 336213 0.889583222 175
Methyldopa 361429 320522 364798 367357 0.966613475 175
NAD+ 385544 320522 386401 376264 1.016345802 164
Nevirapine 371882 320522 379254 373316 0.993240432 187
Nitrendipine 26271 320522 26096 26141 0.069146715 9
Noscapine HCl358232 320522 362883 354994 0.950175431 213
Ospemifene 356755 320522 358779 352991 0.940726302 4
Oxethazaine 330534 320522 331517 321724 0.873612341 167
Pamidronate Disodium309519 320522 313471 313941 0.831273891 2
Panobinostat (LBH589)330994 320522 343634 341728 0.896255842 4
Paroxetine HCl360169 320522 369849 368856 0.973172282 12
Posaconazole325406 320522 324458 315077 0.856451055 6
Probucol 337686 320522 341300 339611 0.902269406 5
Raloxifene HCl334037 320522 331016 335545 0.88121267 6
Ranolazine 359507 320522 367539 367791 0.967918354 167
Ruxolitinib (INCB018424)314540 320522 317488 316727 0.838138405 169
Salinomycin 365050 320522 373342 367850 0.977863099 4
Tioconazole 349867 320522 345556 349383 0.922076183 10
Triclabendazole335937 320522 336143 339544 0.892308118 12
Trifluoperazine 2HCl358281 320522 348422 360671 0.939701323 7
Vitamin D3 370629 320522 360711 364312 0.968153921 12
Vortioxetine 326546 320522 329264 332965 0.87317297 6
Vortioxetine (Lu AA21004) HBr280784 320522 284246 284019 0.747903855 1
DMSO 356875 320522 360022 355819 0.945032008 100
DMSO1 365885 320522 366954 370334 0.969202059 100
DMSO2 387195 320522 397670 396896 1.042738516 100
DMSO3 382401 320522 382402 379669 1.012664744 100
DMSO4 390492 320522 388004 391251 1.030362672 100
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Compounds that inhibited SARS-Cov2-∆Orf7a-Nluc replication in Vero and HUH7 screens
HUH7 Row Column Drug name Mean relative luminescence (n=4)SD PrestoBlue relative viability

9 E 3 Amiodarone HCl 0.034035 0.002111 0.963298
9 F 6 Amlodipine Besylate 0.033811 0.002081 0.68594

18 F 9 Amodiaquine dihydrochloride dihydrate0.012584 0.000224 0.778309
16 D 1 Aripiprazole 0.008694 0.001695 0.741567
15 C 1 Atovaquone 0.058244 0.010118 1.150489
17 D 4 Bedaquiline fumarate 0.108424 0.006709 0.522411
9 F 4 Benidipine HCl 0.00382 0.0012 0.66087
9 F 2 Cabozantinib malate (XL184) 0.03412 0.003109 0.801129

20 A 9 Chlorprothixene (hydrochloride)0.031761 0.003566 0.762326
9 D 11 Ciclopirox ethanolamine 0.046013 0.000597 0.502315
1 B 10 Cilnidipine 0.00182 0.00039 0.79704

13 G 1 Cyclosporin A 0.080205 0.007228 0.506995
16 G 5 Daunorubicin HCl 0.006058 0.001727 0.518582

6 H 11 Dinaciclib (SCH727965) 0.062944 0.000228 0.593445
7 A 9 Duloxetine HCl 0.028451 0.00042 0.504807

12 A 10 Ebastine 0.015939 0.00032 1.613674
9 F 7 Flunarizine 2HCl 0.109125 0.006023 0.968944
1 H 1 Fluoxetine HCl 0.080571 0.001764 0.91596
5 A 5 Fluvastatin Sodium 0.05448 0.002919 1.301701

22 A 4 Homoharringtonine 0.013304 0.003262 0.679424
7 D 1 Isradipine (Dynacirc) 0.00135 0.00094 0.67618

10 A 5 KPT-330 0.058589 0.000707 0.710223
9 G 1 Lacidipine 0.02662 0.00129 0.92468
5 A 7 Lovastatin 0.087582 0.002308 1.075407
1 D 8 LY2835219 0.072422 0.002963 0.604272
8 B 3 LY335979 (Zosuquidar 3HCL) 0.082311 0.009091 0.620331
9 G 2 Manidipine 0.100031 0.002327 0.539582
9 G 3 Manidipine 2HCl 0.044466 0.002178 0.572558
2 C 4 Masitinib (AB1010) 0.039172 0.000431 0.715617
9 E 7 Nitrendipine 0.00073 0.00059 0.65455

18 A 1 Ospemifene 0.144859 0.002836 1.203434
6 A 7 Panobinostat (LBH589) 0.058971 0.000949 0.753019

10 D 10 Raloxifene HCl 0.036459 0.000553 0.5413
15 A 1 Tioconazole 0.124683 0.020143 1.128639
15 B 1 Vitamin D3 0.025671 0.009357 0.641766

Red indicates Nluc inhibitors
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