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Table S1 Basic information of GPCR, ..., dataset. MW, LogP, RB, HBA, HBR and HALX represent the average molecular weight, Wildman-Crippen partition
coefficient, number of rotatable bonds, number of hydrogen-bond acceptors, number of hydrogen-bond donors and number of halogens for active and decoy compounds,

respectively. To evaluate scaffold diversity for actives, the Tanimoto similarity of each compound to all others was computed based on ECFP4 fingerprints and Murcko

scaffolds. The average of these pairwise similarities for all active compounds within a target was then recorded as the scaffold diversity score for that target.

. Release time Number MW LogP RB HBA HBR HAL Scaffold
Uniprot Target PDB Target . .
of first crystal . diversity
ID ID entry Information Act Dec Act Dec Act Dec Act Dec Act Dec Act Dec Act Dec .
structure for actives
F fatt i 1
015552 FFAR2 822 2024/01/24 ree ta yazcld FOPIOT 205 10250 41810 419.15 376 376 517 522 546 549 100 101 067  0.67 0.245
PODMSS  ADORA3  8x16  2024/4/24 Ade“":‘;;;"ce"“’r 300 15000 41501 41637 262 263 514 520 757 753 224 222 034 033 0.150
Beta-3 adrenergi
P13945 ADRB3 9ije 2024/8/21 ¢ are:e;tffrg‘c 300 15000 37582 37687 370 370 545 548 391 400 090 091 040 039 0.131
Muscarinic
P20309 CHRM3 89w  2022/11/30 acetylcholine receptor 300 15000  375.82  376.87 370 370 545 548 391 401 090 091 040  0.39 0.131
M3
P25021 HRH2 8yn3 2022/6/29  Histamine H2 receptor 300 15000  383.12 38424 324 323 728 731 444 455 231 227 035 034 0.156
P29275  ADORA2B  8hdo  2023/1/18  Adenosine A2breceptor 300 15000  393.06 39415 262 262 496 501 704 710 164 163 049 047 0.138
S tostati 1
P30874 SSTR2 Twig 2022/3/9 oma Oi;;nzrecep OF 268 13400 51508  517.18 452 454 743 750 551 563 228 226 097 095 0.194
Alpha-1A adrenergic
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H tonin 5-
P46098 HTR3A 8bla 2024/3/6 uman;;;lonm 300 15000 34132 34189 287 286  3.17 325 447 453 101 101 043 043 0.156
C-X-C chemokine
P49682 CXCR3 Shnm  2023/11/29 300 15000 51071 51243 443 447 645 654 601 607 074 076 179 176 0.172
receptor type 3
5-hydroxytryptami
P50406 HTR6 Tys6 2022/7/27 v rr::eypgrp ;‘mme 300 15000 38858 38944 371  3.69 460 465 452 459 100 1.00 058 057 0.141
Free fatty acid recept
Q5NUL3 FFAR4 8hdk 2023/3/8 ree tatly a:‘ PO 300 14996 38675  387.32 495 490 701 704 372 376 104 103 138 136 0.196
Jucose- ¢
QS8TDV5 GPR119 Jwem 20220824 | Oiucose-dependen 300 14914 46499  467.14 387 388 564 562 719 721 043 044 074 073 0.169
insulinotropic receptor
QI6RIO TAARI oikg 20231115 e i:?:;{j:sl(’mted 300 15000  330.85  331.19 296 291 444 448 418 424 148 146 061 0.0 0.144
QIY5NI HRH3 8yuu 20221026 Histamine H3 receptor 300 15000  367.06 36793 351 351 570 572 413 421 089 088 027 027 0.147




Table S2 Basic information of the subset of LIT-PCBA dataset used in this study.

Target Target name Actives  Inactives  PDB entry
ESR ago Estrogen receptor o 13 4378 2P15

ESR antago Estrogen receptor a 88 3820 210K
TP53 Cellular tumor antigen p53 24 4071 3ZME
VDR Vitamin D receptor 64 3345 3A2]

MAPK1 Mitogen-activated protein kinase 1~ 308 61567 477N
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GPCR,econy dataset. (A—F) show the distributions of key physicochemical properties: molecular
weight (MW), Wildman—Crippen partition coefficient (LogP), number of rotatable bonds (RB),
number of hydrogen-bond acceptors (HBA), number of hydrogen-bond donors (HBD), and number
of halogen atoms (HAL). (G) Scaffold diversity was calculated as the pairwise Tanimoto similarity

Q96RJ0

Figure S2. Molecular property distributions and scaffold diversity of active compounds in the

based on ECFP4 fingerprints and Murcko scaffolds across different targets.
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Figure S3. Impact of the number of diffusion samples on performance of AF3 and Protenix on the
DEKOIS2.0 benchmark set (N=79). Evaluation metrics include (A) AUROC, (B) BEDROC (a =
80.5), (C) EFgsy, (D) EFys, and (E) EFsy,. "All 5" denotes the strategy where the top-ranked
prediction (by the model's internal Ranking Score) among five samples was selected as the final
pose, while "Only 1" refers to using the first generated prediction directly, mimicking the scenario
when only one sample was generated using AF3/Protenix. White squares within the box plots

represent the mean value for each metric.
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Figure S4. Performance distribution of several representative screening approaches across all targets
in DEKOIS2.0 benchmark set (N=79), evaluated by (A) EF sy, and (B) EFs.,. Targets are sorted in
ascending order based on the performance of AF3 (min-iPAE) for each individual metric.
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Figure S5. Performance comparison of multiple scoring approaches applied to structures predicted
by (A-B) Protenix and (C-D) AF3 on the DEKOIS2.0 benchmark set (N=79). Performance metrics
include (A, C) EF sy, and (B, D) EFso,. White squares in box plots indicate mean values for each

metric.
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Figure S6. Impact of the number of Protenix-predicted structures on performance of multiple
scoring approaches on the DEKOIS2.0 benchmark set (N=79). Evaluation metrics include (A)
AUROC, (B) BEDROC (a = 80.5), (C) EFg s, (D) EF,o, and (E) EFs,,. White squares in box plots

indicate mean values for each metric.
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Figure S7. Impact of the number of AF3-predicted structures on performance of multiple scoring
approaches on the DEKOIS2.0 benchmark set (N=79). Evaluation metrics include (A) AUROC, (B)
BEDROC (a=80.5), (C) EFg sy, (D) EF}, and (E) EFs.,. White squares in box plots indicate mean
values for each metric.
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Figure S9. Pairwise correlation analysis of (A-C) EF 5, , (D-F) EF,,and (G-I) EFs., values between
different approaches: (A, D, G) Glide/Gnina vs AF3, (B, E, H) Glide/Gnina vs Protenix, and (C, F,
I) AF3 vs Protenix. The docking engine employed for RTMScore rescoring is Glide SP.
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Figure S10. Impact of ligand similarity on the screening performance of multiple docking tools.
Performance metrics include (A-B) EF 50, (C-D) EF o, and (E-F) EFse,. For each active compound
in the DEKOIS2.0 dataset, ECFP4 fingerprints were computed either for (A, C, E) the entire
molecule or (B, D, F) the Murcko scaffold. The minimum Tanimoto similarity to all ligands in the
RCSB PDB was then determined. Data point represents the mean value across targets for each

metric. Targets for which no active compounds met the specified similarity threshold were excluded
from metric calculations.
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Figure S11. Impact of ligand similarity on the screening performance of multiple docking tools.
Performance metrics include (A) AUROC, (B) BEDROC (a = 80.5), (C) EFy s, (D) EFo, and (E)
EFs0,. For each active compound in the DEKOIS2.0 dataset, ECFP4 fingerprints were computed the
entire molecule. The minimum Tanimoto similarity to all ligands in the RCSB PDB was then
determined. Data point represents the median value across targets for each metric. Targets for which
no active compounds met the specified similarity threshold were excluded from metric calculations.
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Figure S12. Impact of ligand similarity on the screening performance of multiple docking tools.
Performance metrics include (A) AUROC, (B) BEDROC (a = 80.5), (C) EFg s, (D) EFo, and (E)
EFs0,. For each active compound in the DEKOIS2.0 dataset, ECFP4 fingerprints were computed the
Murcko scaffold. The minimum Tanimoto similarity to all ligands in the RCSB PDB was then
determined. Data point represents the median value across targets for each metric. Targets for which
no active compounds met the specified similarity threshold were excluded from metric calculations.
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Figure S13. Impact of ligand similarity on the screening performance of multiple scoring schemes
based on the structures predicted by (A, C) AF3 and (B, D) Protenix. Performance metrics include
(A-B) AUROC and (C-D) BEDROC (a = 80.5). For each active compound in the DEKOIS2.0
dataset, ECFP4 fingerprints were computed for the entire molecule. The minimum Tanimoto
similarity to all ligands in the RCSB PDB was then determined. Data point represents the mean
value across targets for each metric. Targets for which no active compounds met the specified
similarity threshold were excluded from metric calculations.
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Figure S14. Impact of ligand similarity on the screening performance evaluated by NEF,¢, across
five targets from the LIT-PCBA dataset. For each active compound, ECFP4 fingerprints were
computed for (A) the entire molecule or (B) the Murcko scaffold. The minimum Tanimoto similarity
to all ligands in the RCSB PDB was then determined. Targets lacking active compounds above the

specified similarity threshold were excluded from metric calculations.
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Figure S15. Spearman's rank correlation between different screening tools for (A) active compounds
and (B) total compounds across targets in GPCR, ., dataset.
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Figure S16. Mean molecular similarities of active compounds to their nearest neighbors among (A)
top 100 and (B) top 500 compounds identified by different screening tools across targets in
GPCR,econs dataset. Similarity is are quantified using the Tanimoto coefficients based on ECFP4
fingerprints. Each row represents the similarities of the actives identified by one method (row label),
with values indicating their mean similarity to the nearest neighbors found by each of the other
approaches (column label). A value below 0 indicates that no active compound was identified by
one of the compared methods at the specified threshold.



Boltz-2 (ipTM
Boltz-2 (min-IPAE
Protenix éIDTM
Protenix }Gll
Protenix (Glide”XP,
Protenix (Vina
Protenix ECNNscore
Protenix (RTMScore
Glide S

. Gnina (Vina
Gnina (CNNscore

Boltz-2 (ipTM
Boltz-2 (min-IPAE
Protenix (ipTM
Protenix §GI| e SP
Protenix (Glide_XP,
Protenix (Vina
Protenix ECNNscore
Protenix (RTMScore
. Glide_S
_ Gnina (Vina)
Gnina (CNNscore)

Boltz-2 (ipTM
n\tz 2 (mln IPAE

Protenix

Protenix (V’na

Protenix ECNNscore

Protenix (RTMScore
_Glide

. Gnina (Vina

Gnina (CNNscore

Boltz-2 (ipTM
Boltz-2 (min-IPAE
ProtemxélpTM
Protenix §G|I e SP
Protenix (Glide"XP,
Protenix (Vina
Protenix ECNNscore
Pretenix (RTMScore
Glide S

Gnina (Vina

Gnina (CNNscore

Boltz-2 (ipTM
Boltz-2 (min-IPAE
Protenix éIDTM
Protenix (Gli

Protenix (Glide XP
Protenix (Vina
Protenix ECNNscore
Protenix (RTMScore
hde S

(Vma;

Gnma (CNNscore

Boltz-2 (ipTM)
Bo\tz 2 (min-IPAE
Protenix |pTM
Protenix SGH e SP
Protenix (Glide XP|
Protenix (Vina
Protenix ECNNscore
Protenix (RTMScore
Glide_SP
a (Viha
Gnma (CNNscore

Boltz-2 (ipTM
Boltz-2 (min-IPAE
Proteni
Protenix fGlI =
Protenix
Protenix (Vina
Protenix ECNNscore
Protenix (RTMScore

(0]

. Gnina
Gnina (CNNscore

Protenix

Protenix (Vina

Protenix ECNNsccre

Protenix (RTMScore
_Glide_

_ Gnina (Vina

Gnina (CNNscore

015552
'm

P29275

Q8TDV5
T B
EEEE NOEEEE

.'E.llulg.

P29275

PODMSS8

WET
P35348

P13945
m B Em
N W EE

& ]
..
[ | [ ]
iR 'Em
| =]

P35372

P13945
L

B A
I : I...I
am n

P35372

P25021
i

|
] L]

Q9Y5N1

.LIII
M

P20309

1.0
"
..
P46098 L
P
‘ 0.6
! I
[
N B |
L 0.4
Q5NUL3
I. ..-.I

;. -l.l ..ﬁ - 0.2
=.---é

0.0
Q96RJ0
HE B B
...:
[ | ...
. HA
] ..
P20309
||
ne-
"= 1.0
.--..
"
P46098 GE
...= [ |
ni 1.
L=
s
0.4
= 0.2
of B,
MERE )
Q96RO
| | | |
||. -0.2
= | ..
=
Hm | ..

Figure S17. Mean Murcko scaffold similarities of active compounds to their nearest neighbors

among (A) top 100 and (B) top 500 compounds identified by different screening tools across targets

in GPCR, .., dataset. Similarity is are quantified using the Tanimoto coefficients based on ECFP4

fingerprints. Each row represents the similarities of the actives identified by one method (row label),

with values indicating their mean similarity to the nearest neighbors found by each of the other

approaches (column label). A value below 0 indicates that no active compound was identified by

one of the compared methods at the specified threshold.



