Table S21: The performance of different methods on 13 SARS—CoV-2 datasets with balanced scaffold split.

1. 3CL enzymatic activity

accuracy auc aupr f1 precision recall kappa
MoCLRex 0.810%0.013 0.64140. 207 0.46740.194 0.22240.314 0. 18240. 257 0.286+0. 404 0. 186+0. 263
MoCLRgex 0.810%0.013 0. 777£0. 060 0.496%0. 087 0.133%0. 189 0.22240.314 0.095%0. 135 0.106%0. 150
RNN LR 0. 886+0. 000 0. 76040. 000 0.65340. 000 0. 60040. 000 1. 000+0. 000 0.42940. 000 0. 54540. 000
TREM LR 0. 80040. 000 0.72440.000 0. 36840. 000 0.46240. 000 0. 50040. 000 0.42940. 000 0. 34040. 000
RNN_MLP 0.876+0. 049 0.85240.019 0.662+0.032 0.601+0.191 0. 758%0.078 0.52440.243 0.536%0.211
TREM_MLP 0.82940. 000 0.78440.028 0. 555%0. 055 0. 500£0. 000 0. 600£0. 000 0.42940. 000 0.4004£0. 000
RNN RF 0.84840. 027 0.83740.008 0.79240.023 0.36740. 165 1. 000+0. 000 0.23840.135 0.32240. 158
TREM_RF 0.82940. 000 0.83140.003 0.767£0.012 0. 25040. 000 1. 000+0. 000 0. 14340. 000 0.21140.000
CHEM-BERT 0.80040. 040 0.84240. 040 0.607£0. 066 0.4574+0.081 0.587£0.112 0.476%0. 269 0.351%0.046
GROVER 0. 886+0. 000 0.94740. 006 0.821£0.019 0. 660£0. 047 0.838%0.120 0.571£0.117 0.596%0. 040
ImageMol 0.886+0. 023 0.964+0. 004 0.842+0. 026 0. 740. 064 0.7384+0.07 0.667+0. 067 0.62940. 078

2. ACE2 enzymatic activity

accuracy auc aupr f1 precision recall kappa
MoCLRe1y 0.80140.050 0.66840.075 0.19940. 051 0.23240. 165 0.22240. 166 0.286+0. 233 0.13540. 141
MoCLRgex 0. 865+0. 000 0.662+0. 082 0.20240. 068 0.204+0.116 0. 14740. 066 0.333£0.471 0.11540. 006
RNN LR 0. 750%0. 000 0.48640.003 0.12940. 000 0.23540. 000 0. 200£0. 000 0. 28640. 000 0.09140. 000
TREM LR 0.69240. 000 0.44440. 000 0. 12340. 000 0.11140.000 0. 091£0. 000 0. 14340. 000 -0. 064+0. 000
RNN MLP 0. 776 +0. 040 0.40740.013 0.10440.002 0.09940. 000 0. 08840. 000 0.11240.000 -0.115+0. 038
TREM MLP 0.73740.024 0.51940. 045 0.13340.012 0. 08740. 062 0. 081 40. 060 0.095+0. 067 -0. 065+0. 068
RNN RF 0. 78340. 000 0.48940.014 0.11940.002 0.02940. 000 0.02440. 000 0. 035%0. 000 —-0.109+0. 000
TREM_RF 0.853%0. 009 0.503%0.030 0.136%0.010 0. 041£0. 000 0. 043£0. 000 0. 0394£0. 000 -0.023+0.016
CHEM—BERT 0.80840. 042 0.72940.041 0.30940.038 0.20940. 040 0.296+0. 146 0.19040. 067 0.10840. 057
GROVER 0.81440.018 0.52840. 020 0.138%0.011 0.12140.086 0.167£0.118 0.095+0. 067 0. 026+0. 095
ImageMol 0.85940. 009 0. 796+0. 025 0.343+0. 059 0.259+0. 052 0.467+0. 047 0.1940. 067 0.198+0. 036

3. HEK293 cell line toxicity

accuracy auc aupr f1 precision recall kappa
MoCLRex 0.706+0.014 0.723£0.021 0.51340.013 0.46740. 064 0. 566+0. 027 0.40340.083 0.27440. 056
MoCLReex 0.69240.035 0.72740.033 0. 54940. 059 0.55240. 025 0.537£0.054 0.5904£0. 107 0.323%0.035
RNN LR 0.67340.000 0.61940. 000 0.46740.002 0.37440.000 0.49440. 000 0.30140.000 0.17040. 000
TREM LR 0.67740.000 0.69140.000 0.52440. 000 0.52340. 000 0.50340. 000 0. 54540. 000 0. 28040. 000
RNN MLP 0.64240.017 0. 58540. 007 0.38340.004 0.236%0.136 0. 366 0. 057 0.19840.132 0. 057£0.047
TREM_MLP 0.655%0.010 0. 6883%0. 005 0.518%0.017 0.49240.002 0.47240.013 0.51540.014 0.231£0.011
RNN RF 0.68040. 005 0.69940. 007 0. 55540. 007 0.44140.017 0.50940.010 0.38940.023 0.22240.017
TREM_RF 0.71540. 003 0. 750£0. 001 0.63440. 005 0.50140.008 0. 58240. 005 0.441£0.011 0. 307£0. 009
CHEM—BERT 0.70340.010 0.730%0.010 0.590+0. 046 0.44140. 169 0.584+0.051 0.42240.215 0.266%0. 108
GROVER 0.721£0.001 0.763£0.011 0.631%0.013 0.546%0. 037 0.678+0. 036 0.457£0.072 0.383%0.024
ImageMol 0. 735+0. 023 0. 775+0. 005 0.63240.012 0.608+0. 018 0.58940.039 0.632+0. 029 0.40940. 038

4. Human fibroblast toxicity

accuracy auc aupr f1 precision recall kappa
MoCLRe1y 0. 686+0. 006 0.70040.010 0.52340.019 0.44740. 025 0.55340.017 0.37840.039 0.23940.018
MoCLReex 0. 70840. 003 0.72140.013 0.56340.015 0.506+0.070 0.59240. 023 0.458+0.111 0.30740.048
RNN LR 0. 65440. 000 0.64440. 000 0.48340. 000 0.41840. 000 0.48440.000 0. 36740.000 0. 17940. 000
TREM LR 0. 68940. 000 0. 71940. 000 0. 58740. 000 0.526%0. 000 0.541£0.000 0.51240. 000 0.29540. 000
RNN MLP 0.663+0.011 0.60240.009 0.42040.011 0.18540. 045 0.50040. 082 0.11440.031 0.07040. 035
TREM MLP 0.650+0.019 0.68340.010 0.53140.020 0.506+0.011 0.48740. 026 0.53240.044 0.237£0.019
RNN_RF 0.69040. 009 0. 68740. 005 0. 56340.008 0.448+0.031 0.561%0.017 0.37340.038 0.245%+0.031
TREM_RF 0.720%0.004 0.74240.003 0.632£0.011 0.521£0. 009 0.61540.008 0.45240. 009 0.329£0.011
CHEM—BERT 0.70940. 004 0.73140.002 0.57740.024 0.51740. 052 0.58740.012 0.47240. 091 0.31440.038
GROVER 0.72640.013 0.75740.010 0.655+0.012 0.53940.038 0.625+0. 035 0.48040. 064 0. 35040. 033
ImageMol 0.733+0.012 0. 760£0. 002 0.61440.018 0.571+£0. 022 0.632+0. 05 0.532+0.071 0.381+0. 002

5. MERS Pseudotyped particle entry (Huh7 tox counterscreen)

accuracy auc aupr f1 precision recall kappa
MoCLRey 0.710%0.010 0. 71840.002 0.498+0.012 0.436%0. 080 0.554£0.011 0.37340.118 0. 256 +0. 067
MoCLReex 0.726%0.003 0.752%0.018 0.57240.030 0.466%0. 080 0.610£0.051 0.400£0.119 0.29740. 050
RNN LR 0.67340.003 0.63340.000 0.45140. 000 0.45840. 003 0.47640. 005 0.44140.003 0.22440.005
TREM LR 0.682+0.001 0.72540. 000 0.56140.000 0.47340.002 0.4924+0.001 0. 456+0.003 0.246+0. 003
RNN MLP 0.69140.004 0.63140.004 0.41440.009 0.31140.122 0.52240.016 0.24640. 133 0. 15740. 068
TREM_MLP 0.681%0.010 0.698+0.012 0.513%0.017 0.514%0.016 0.491£0.014 0. 54040. 020 0.27840.023
RNN RF 0.70740.013 0.69540. 005 0.55740.003 0.44840.014 0.54840. 031 0.37940.010 0.25740.025
TREM RF 0.72740.006 0. 73740.003 0.59140. 009 0.48440.012 0.59240.015 0.40940.012 0.306+0.015
CHEM—BERT 0.69740.014 0.70240.012 0. 508+0. 045 0.33540.123 0.530%0.036 0.263%0.118 0. 17840. 080
GROVER 0. 743+0. 007 0. 753%0. 006 0.615+0. 015 0.45540. 008 0.681+0. 038 0.343%0.012 0.310%0.013
ImageMol 0.73040. 003 0. 75440. 003 0.59340. 007 0.52440. 028 0.58440. 005 0.47740.05 0.338+0. 023

. MERS Pseudotyped particle entry

accuracy auc aupr f1 precision recall kappa
MoCLRgix 0.69140.033 0.7184+0.016 0.50540.018 0.55240. 025 0.51240. 046 0.602+0. 027 0.31940. 051
MoCLReex 0.70240.028 0.72440.015 0.516+0.041 0.508+0.021 0.54440. 050 0.49340. 088 0.298+0.016
RNN LR 0.67740.004 0.632£0.001 0.495%+0.001 0.43440.005 0.48440.008 0.39440.003 0.21240.009
TREM LR 0. 68340. 000 0.721£0.000 0. 56740. 000 0.48240. 000 0.49740. 000 0.46840. 000 0. 25440. 000
RNN MLP 0.686+0.001 0.62440.003 0.41540. 006 0.22140.078 0.50240. 003 0.14840. 069 0.09840. 042
TREM MLP 0.68240. 009 0.700£0.011 0. 55040. 004 0.506+0. 022 0.49540.013 0.51940.034 0.27240.027
RNN RF 0.696+0. 003 0. 700£0. 002 0. 55040.004 0.42640.010 0.526+0. 005 0.359£0.011 0.230%0.010
TREM_RF 0.72240.003 0. 740%0. 000 0. 606%0. 005 0.487£0.015 0.58240.010 0.41940.026 0.303£0.010
CHEM—BERT 0.71540.019 0.71240.014 0.53140.034 0.45040. 027 0.58240. 062 0.37240. 043 0.27040.032
GROVER 0. 73940. 005 0. 75740. 006 0.625+0.021 0.51940. 046 0.64740. 017 0.43940. 068 0. 35740.038
ImageMol 0. 742+0. 006 0. 764+0. 009 0.633+0. 002 0.54240.05 0.622+0.041 0.49940.119 0.368+0. 031

7. SARS—CoV Pseudotyped particle entry (VeroE6 tox counterscreen)

accuracy auc aupr f1 precision recall kappa
MoCLRaix 0.70840.010 0.71140.014 0.499+0.011 0.480+0. 036 0.53940.019 0.4344£0.051 0.281+0.035
MoCLReex 0. 718%0. 005 0.71240.006 0.506%0.012 0. 375%0. 069 0.613£0.021 0.277£0.071 0.228+0. 045




RNN LR 0. 68640. 000 0.62140.000 0.43440.000 0.31940. 000 0.49540. 000 0. 23640. 000 0. 14840. 000
TREM LR 0.686+0.001 0.70140.000 0.51640. 000 0.47240.002 0.49740.002 0. 449+0. 002 0.24940. 003
RNN_MLP 0.68140.004 0.59540. 008 0.385%0.012 0.14240.011 0.44540.030 0. 08540. 008 0. 046%0. 006
TREM MLP 0.69640. 007 0.64940.017 0.45540. 005 0.42540. 021 0.486+0.016 0.37940.023 0.22340.024

RNN RF 0.68040. 007 0.64440.004 0.498+0. 003 0.35540.016 0.47940.018 0.28240.015 0.16140.019
TREM RF 0.72040.004 0.706£0.001 0.546£0.001 0.41740.002 0.596+0.017 0.32140.005 0. 25440. 007

CHEM—BERT 0.70240.014 0.686%0.010 0.510£0.021 0.44940.028 0.538%0.033 0.393£0.061 0.253%0.012

GROVER 0.726+0. 021 0.71440.010 0.596+0. 019 0.33440.172 0.746+0.131 0.25040. 145 0.223+0.114

ImageMol 0.73340. 008 0.73240. 005 0.57240.024 0.47540.016 0.618+0.031 0. 388+0. 030 0.308+0.014
8. SARS—CoV Pseudotyped particle entry
accuracy auc aupr f1 precision recall kappa

MoCLReiy 0.70240.001 0. 71340. 007 0.49040. 022 0.426+0.036 0.52240.001 0. 36340.053 0.23540.026
MoCLReex 0.731£0.013 0.72240.012 0.56240.022 0.45740.054 0.596+0.021 0.37340.062 0.29240.052

RNN LR 0.70240. 000 0.636%0. 000 0.44440. 000 0. 336%0. 000 0.533£0.000 0. 24540. 000 0. 176%0. 000
TREM LR 0.696+0. 001 0.70940. 000 0.52140.000 0.48540. 001 0.50640. 001 0.46540. 000 0.27040. 001
RNN MLP 0.695+0. 004 0.61140.006 0.39740.011 0.22540. 083 0.518+0. 025 0.15240.073 0.10740.044
TREM MLP 0.66340.012 0.64240.019 0.44840.012 0.44940.013 0.45240.019 0.44740.018 0.206+0.021

RNN_RF 0. 686%0. 006 0.65240. 005 0.485%0.011 0.38240.017 0.483%0.015 0.317£0.021 0.18440.017
TREM RF 0. 72640. 008 0.72140.003 0.57140.003 0.43340.016 0.59340. 024 0.34240.014 0.26940. 021

CHEM—BERT 0. 710£0. 005 0.69140.010 0.51040. 043 0.29740. 168 0.703+0.176 0. 25240. 209 0. 18140.093

GROVER 0. 73540. 007 0.726%0.001 0.605+0. 013 0.41540.082 0.661+0.057 0.3204£0. 108 0.27540.053

ImageMol 0.736+0. 003 0. 73940. 001 0.57240.017 0. 528=+0. 035 0.587£0.018 0.48740. 070 0.34840. 027
9. SARS-CoV-2 cytopathic effect (CPE)
accuracy auc aupr f1 precision recall kappa

MoCLRey 0.713£0.011 0.70240.014 0.48440.022 0.376%0.067 0.54440.032 0.29240.072 0.21440.055
MoCLRgex 0.71740.013 0.704%0.015 0.51740.023 0.393+0.090 0.55840. 046 0.31840.115 0.2334+0.071

RNN LR 0.70740. 000 0.61240.000 0.458+0.001 0. 32840. 000 0.53540. 000 0.23740.000 0. 17540. 000
TREM LR 0.69540. 000 0.698+0. 000 0.49540. 000 0.47440.000 0.49540. 000 0. 45540. 000 0. 260£0. 000
RNN_MLP 0.69840.004 0.60940.013 0.404£0.011 0.21840.037 0.50940. 023 0.14140.033 0.101£0.013
TREM MLP 0.67340.006 0.65840. 007 0.45840.012 0.48840.010 0.46440.008 0.5154+0. 011 0.24940.013

RNN RF 0. 688+0. 007 0. 64040. 007 0.46240. 007 0. 35740. 006 0.47440.017 0.28740.013 0. 16740.008
TREM_RF 0. 726+0. 008 0.70940.004 0.559+0. 004 0.42440.015 0.58240.023 0.333£0.011 0.26140.020

CHEM—BERT 0.705%0.012 0. 707£0. 007 0.533%0.008 0.41940. 055 0.52540. 029 0.362740.093 0.234%0.032

GROVER 0.71840.013 0.71540. 008 0.55940. 046 0.35840. 149 0.560+0. 031 0.293+0. 164 0.21740. 107

ImageMol 0.70940. 006 0.72340. 003 0.53940. 009 0.5+0.024 0.521£0.011 0.48240.043 0.296+0. 024
10. SARS-CoV-2 cytopathic effect (host tox counterscreen)
accuracy auc aupr f1 precision recall kappa

MoCLReix 0.654+0. 049 0.699+0. 023 0.53440.017 0.53640.030 0.52740. 063 0.58740. 153 0.26940. 030
MoCLReex 0.69340.014 0.71540. 006 0.564%0.015 0.47240.075 0.59940. 050 0.40940. 127 0.27240. 056

RNN LR 0.62740.000 0.61040. 000 0. 48840. 000 0.41240.000 0. 458%0. 000 0.37440.000 0. 14340. 000
TREM LR 0.67140.000 0.71240. 000 0.57440. 000 0. 54440. 000 0.52740. 000 0.56140.000 0. 28740. 000
RNN MLP 0.60440.017 0.60740.002 0. 46040. 009 0.426+0. 007 0.43340.022 0.42040. 005 0.12540. 025
TREM MLP 0.64140.004 0.641£0.011 0.46940.012 0.50340.010 0.48740. 005 0.520%0.015 0.223£0.011

RNN_RF 0. 668%0. 005 0.67340.003 0.535%0.003 0.426%0.011 0.539£0.012 0.353£0.011 0.207£0.013
TREM RF 0.69240. 006 0.72140.004 0.60740. 006 0.49340.010 0.58040.012 0.42840. 008 0.2784+0.014

CHEM—BERT 0.677£0.019 0.708+0.013 0.53740.030 0.465+0.075 0.558+0.041 0.41740.120 0.24540. 053

GROVER 0. 698+0. 005 0.72940. 000 0.612+0.001 0.3994£0.011 0.660+0. 033 0.28740.017 0.237£0.003

ImageMol 0. 665%0. 059 0.74740. 006 0.615+0. 009 0.533%0. 068 0.5744£0.103 0.586%0.232 0.288=+0. 034
11. Spike-ACE2 protein—protein interaction (AlphalISA)
accuracy auc aupr f1 precision recall kappa

MoCLRey 0. 686%0. 006 0.71840.010 0.628+0.015 0.532£0.021 0.663%0.024 0.44740.039 0.3094£0.013
MoCLRgex 0.676+0. 004 0.72140.006 0.628+0. 006 0.47040. 043 0.687+0. 029 0.36240. 055 0.26940. 022

RNN LR 0.61540. 000 0.60340. 000 0.52440. 000 0.42140.000 0.53140.000 0. 34840. 000 0. 15140.000
TREM LR 0.67140.000 0. 68340. 000 0.62240. 000 0.51840. 000 0.62940. 000 0.44140.000 0. 28040. 000
RNN_MLP 0.606%0.016 0.56940.019 0.48440.025 0.2894£0. 107 0. 558%0. 058 0.220£0. 124 0.093£0.023
TREM MLP 0.60740. 006 0.64140.009 0.56340.009 0.53540.017 0.51040. 007 0.56440. 047 0.19640. 003

RNN RF 0.65340.004 0. 645+0. 005 0. 581 40. 007 0.45740.002 0.61440.012 0.36340.004 0.22540. 007
TREM_RF 0.67140.008 0.68940.014 0.62240.014 0.463£0.021 0.67340.023 0. 35440. 025 0. 25840. 020

CHEM—BERT 0.61940.016 0.616%0.072 0.530%0. 064 0.22240.208 0.423£0. 305 0.181%0.194 0.10140.093

GROVER 0. 68840. 005 0.72840. 004 0.662=+0. 007 0.51240.023 0.694+0. 040 0.41040. 043 0. 30540. 006

ImageMol 0.69440. 005 0.73940. 001 0.64240.012 0.553+0.014 0. 666+0. 007 0.47340.02 0.33040.013
12. Spike—ACE2 protein—protein interaction (TruHit Counterscreen)
accuracy auc aupr f1 precision recall kappa

MoCLReiy 0.676+0.003 0.71740.004 0.643+0.011 0.51140.014 0. 668+0. 009 0.41540. 020 0. 28940. 009
MoCLReex 0.664+0.022 0.70140.006 0.60240.012 0.45540.070 0.66940. 030 0.34940.072 0.249+0.061

RNN LR 0.613£0.001 0.603£0. 000 0.52540. 000 0.415%0.001 0.54440.002 0.335%0.001 0. 150%0. 002
TREM LR 0. 65040. 000 0. 668+0. 000 0. 60540. 000 0.49740.001 0.60240.001 0.42340.001 0.24140.001
RNN MLP 0.620+0.012 0. 60540. 009 0. 45940. 007 0. 318+0. 065 0.460+0.019 0.25340.074 0.0894+0.018
TREM MLP 0.60940. 005 0.593£0.001 0.45940. 009 0.44040.022 0. 458+0. 009 0.42540.034 0.14140.018

RNN_RF 0.633%0. 009 0.62140.009 0.55940.010 0.426%0.019 0.59240.018 0.333%0.017 0. 187£0.022
TREM RF 0.65240. 005 0.68040. 003 0.61040. 005 0.43740.009 0.64540.013 0.33140.007 0.22140.012

CHEM—BERT 0.634+0.012 0.66140.008 0.556+0. 024 0.38540.084 0.620+0. 044 0.29340.104 0.17640. 045

GROVER 0.67340.002 0.69940. 004 0.649+0. 003 0.52140.009 0.650+0.011 0.436%0.017 0. 288340. 004

ImageMol 0.691+0. 008 0.73440. 001 0.646£0.001 0.60140. 004 0.63940. 020 0.57040. 020 0.3514+0.011
13. TMPRSS2 enzymatic activity
accuracy auc aupr f1 precision recall kappa

MoCLRey 0.68140.004 0.69140.000 0.547£0.017 0.478%0.022 0.575%0.011 0.41040.034 0.257%0.015
MoCLRgex 0.66440.010 0.68340.003 0.51140.006 0.47640. 041 0.5384+0.014 0.43040. 063 0.23540.035

RNN LR 0.62340. 000 0.59140. 000 0. 45540. 000 0. 36840. 000 0.45940. 000 0. 30740. 000 0.11440.000
TREM LR 0.64740. 000 0.67840. 000 0.53340. 000 0.49040. 000 0. 506£0. 000 0.475+0. 000 0.22040. 000
RNN_MLP 0.623£0.011 0.578£0. 007 0.414%0.015 0.2074£0.139 0.361%0.125 0.160£0. 122 0.04440.049
TREM MLP 0.61740.009 0.61740.007 0.45340. 002 0.45940. 031 0.46440. 007 0.45940. 068 0.16440.011

RNN RF 0.65240.003 0.65240.002 0.52440.002 0. 38140.004 0.52240. 007 0. 30040. 003 0. 16340. 007
TREM RF 0. 68040. 008 0.68940.004 0.571£0.010 0.44940.015 0.583%0.016 0.36640.013 0.24040.019

CHEM—BERT 0. 64940. 006 0.671%0.016 0.531£0.029 0.28440.223 0.34340.243 0.264%0.236 0.130%0.110




GROVER

0.69510. 008

0.705+0. 002

0.61910. 009

0.501+0.038

0.602+0. 007

0.431+0. 053

0.291+0.033

ImageMol

0.692+0. 001

0.714+0. 002

0.582+0.015

0.515+0.017

0.589+0.008

0.459+0.032

0.295+0.010




