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Binding site definition
P2Rank binding site filtering criterion

This criterion filters small molecules with less than 4 atoms, as well as HOH, DOD, WAT, NAG,
MAN, UNK, GLC, ADA, MPD, GOL, SO4, PO4 molecules. The ligand must be within 4Å of a protein,
and the distance from the ligand center to protein must be at least 5.5Å. A prediction is considered as
true positive, if the minimum distance from the predicted coordinates to the ligand is less or equal than
4Å.
BiteNet binding site filtering criterion

This criterion filters out small molecules with less than 14 number of atoms, as well as detergent and
buffer molecules (see Supplementary Table 1). Then binding site interface is defined as the number of
protein atoms in the proximity of 4Åfrom the ligand, and binding sites with the interface less than 20
atoms are filtered out. A prediction is considered as true positive, if the minimum distance between the
predicted coordinates and the ligand is less or equal than 4Å.
BiteNet binding site filtering criterion for training

This criterion differs from the previous one only in the true positive definition. Namely, a prediction is
considered as true positive, if the minimum distance between the predicted coordinates and the geometric
center of the binding site is less or equal than 4Å.

Supplementary Figure 1: BiteNet predictions for the ATP-bound P2X3 receptor trimer augmented with
50 replicas. (a) the ATP-binding site, ATP is shown with red sticks) (b) BiteNet predictions with no non
max suppression. (c) BiteNet predictions filtered by the non max suppression with distance_threshold =
8Å.
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Supplementary Figure 2: Small molecules and BiteNet predictions for 29 proteins of the IPR001461 family
from the HOLO4K dataset. a Small molecules corresponding to the relevant binding sites according to
both BiteNet and P2Rank filtering criteria (yellow sticks), and only to the P2Rank filtering criterion
(magenta sticks). b BiteNet predictions are shown with spheres colored from white to red with respect
to the probability score.

Supplementary Table 1: List of the PDB identifiers filtered on the dataset preprocessing stage
Type Pdb code
unknown ligands UNL
detergents 12P, 15P, 1PE, 2CV, 2PE, 78M, 78N, BCR, BNG, BOG,

BTB, C14, C8E, CDL, CLR, CM5, CPS, DAO, DGA, DGD,
DMU, DXC, L2P, LDA, LFA, LHG, LI1, LMG, LMT, LMU,
MPG, MQ7, MTN, MYR, MYS, NS5, OLA, OLB, OLC, P4C,
P6G, PC1, PCW, PE4, PE5, PE8, PEE, PG6, PGV, PL9,
PLC, OLM, PTY, PX4, SPN, SPO, SQD, STE, TGL, U10,
YO1, HOH

modified residues CSD, HYP, BMT, 5HP, ABA, AIB, CSW, OCS, DAL, DAR,
DSG, DSP, DCY, CRO, DGL, DGN, DHI, DIL, DIV, DLE,
DLY, DPN, DPR, DSN, DTH, DTR, DTY, DVA, CGU, KCX,
LLP, CXM, FME, MLE, MVA, NLE, PTR, ORN, SEP, TPO,
PCA, PVL, SAR, CEA, CSO, CSS, CSX, CME, TYS, TPQ,
STY, NH2, CBX, ACE, FOR, IVA, BOC, LYR, MSE

cofactors ADP, AMP, ATP, CMP, COA, FAD, FMN, NAP, NDP
carbohydrates BGC, GLC, MAN, BMA, FUC, GAL, GLA, NAG, NGA, SIA,

XYS

Source: https:
//www.globalphasing.com/buster/manual/maketnt/manual/lib_val/library_validation.html

2

https://www.globalphasing.com/buster/manual/maketnt/manual/lib_val/library_validation.html
https://www.globalphasing.com/buster/manual/maketnt/manual/lib_val/library_validation.html


0.0 0.2 0.4 0.6 0.8 1.0

IPR012259
IPR000146
IPR000811
IPR001425
IPR012144
IPR000398
IPR002347
IPR040079
IPR001723
IPR021190
IPR023561
IPR002028
IPR001128
IPR001860
IPR000871
IPR001557
IPR000796
IPR018094
IPR005468
IPR001314
IPR000026
IPR012265
IPR001806
IPR001461
IPR001019
IPR001508
IPR005886

Fpocket
SiteHound
MetaPocket 2.0
DeepSite
P2Rank
BiteNet

Supplementary Figure 3: The average precision metric for different methods with respect to the most
represented protein families in the HOLO4K benchmark.
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Supplementary Table 2: Performance of the deep learning models trained with different parameters.
Voxel
size, Å

Density
cutoff,
Å

Cube
size

Cell
size

Stride γ λ Minibatch Average
precision

1.0 2.0 48 4 32 1e-05 5 64 0.307
1.0 2.0 48 8 32 1e-05 5 64 0.394
1.0 2.0 48 16 32 1e-05 5 64 0.353
1.0 2.0 64 16 32 1e-05 5 32 0.383
1.0 2.0 64 4 32 1e-05 5 32 0.314
1.0 2.0 64 8 32 1e-05 5 4 0.387
1.0 2.0 64 8 32 1e-05 5 8 0.331
1.0 2.0 64 8 32 1e-05 5 16 0.429
1.0 2.0 64 8 32 1e-05 5 32 0.404
1.0 1.0 80 16 32 1e-05 5 16 0.365
1.0 2.0 80 16 32 1e-05 5 16 0.343
1.0 4.0 80 16 32 1e-05 5 16 0.387
1.0 8.0 80 16 32 1e-05 5 16 0.355
1.0 16.0 80 16 32 1e-05 5 16 0.368
1.0 2.0 80 16 32 0 5 16 0.372
1.0 2.0 80 16 32 1e-01 5 16 0.216
1.0 2.0 80 16 32 1e-02 5 16 0.264
1.0 2.0 80 16 32 1e-03 5 16 0.299
1.0 2.0 80 16 32 1e-04 5 16 0.362
1.0 2.0 80 16 32 1e-05 5 16 0.371
1.0 2.0 80 16 32 1e-06 5 16 0.351
1.0 2.0 80 16 32 1e-05 1 16 0.368
1.0 2.0 80 16 32 1e-05 10 16 0.377
1.0 2.0 80 16 32 1e-05 100 16 0.333
1.0 2.0 80 16 32 1e-05 1000 16 0.346
1.0 2.0 80 16 16 1e-05 5 16 0.272
1.0 2.0 80 16 24 1e-05 5 16 0.354
1.0 2.0 80 16 32 1e-05 5 16 0.399
1.0 2.0 80 16 48 1e-05 5 16 0.400
1.0 2.0 80 4 32 1e-05 5 16 0.302
1.0 2.0 80 8 32 1e-05 5 16 0.387
0.8 1.6 64 8 32 1e-05 5 32 0.435
1.5 3.0 64 8 32 1e-05 5 32 0.332
2.0 4.0 64 8 32 1e-05 5 32 0.283
3.0 6.0 64 8 32 1e-05 5 32 0.147
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Supplementary Figure 4: BiteNet predictions obtained for the P2X3 trimer with no (a) or with (b)
rotational replicas.
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Supplementary Figure 5: Statistics for the protein lengths measured in voxels with respect to its principal
axes.

Supplementary Table 13: The average number of binding sites in the COACH420 and HOLO4K bench-
marks according to the P2Rank and BiteNet binding site filtering criteria (the first two rows), as well as
the average number of method predictions for each dataset. For BiteNet the listed values correspond to
the probability score thresholds of 0.01 and 0.1, respectively.

COACH420 HOLO4K
P2Rank criterion 1.43 2.37
BiteNet criterion 1.05 1.84
Fpocket 14.60 27.01
SiteHound 60.23 99.87
MetaPocket 2.0 6.32 6.38
DeepSite 3.16 2.79
P2Rank 6.26 12.57
BiteNet 4.61/1.52 6.35/2.57
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Supplementary Figure 6: Pair-wise structure similarity matrix calculated for the protein chains in the
training dataset.
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Supplementary Table 14: Statistical tests for comparison of performance of BiteNet with other methods
on the set composed from COACH420 and HOLO4K subsets (238 and 1682 proteins, which are not
in the BiteNet training set, predictions of all methods available and each structure contains at least
one relevant binding site according to the in P2Rank binding site filtering criterion). The T-test is
performed: the composed set was split into 31 independent subsets; for each subset precision, recall and
average precision (AP) are calculated; the null hypothesis states that there is no significant difference in
performance metrics between BiteNet and another method.

Method Precision Recall AP
t-statistic p-value t-statistic p-value t-statistic p-value

Top-1

Fpocket 19.77 5.8e-28 10.77 1.2e-15 14.76 1.2e-21
SiteHound 23.62 4.4e-32 12.53 2.1e-18 19.03 4.2e-27
MetaPocket 2.0 21.45 8.0e-30 9.86 3.6e-14 16.69 3.3e-24
DeepSite 17.40 4.1e-25 8.41 9.7e-12 13.17 2.3e-19
P2Rank 7.90 7.4e-11 1.12 2.7e-01 5.41 1.2e-06

Top-3

Fpocket 17.84 1.2e-25 9.93 2.8e-14 16.96 1.4e-24
SiteHound 16.43 7.0e-24 10.48 3.5e-15 22.30 1.0e-30
MetaPocket 2.0 19.36 1.7e-27 10.18 1.1e-14 19.75 6.1e-28
DeepSite 14.62 1.9e-21 13.85 2.4e-20 21.07 2.1e-29
P2Rank 13.39 1.1e-19 2.95 4.6e-03 8.14 2.8e-11

Top-N

Fpocket 19.53 1.1e-27 13.05 3.5e-19 17.68 1.8e-25
SiteHound 21.81 3.2e-30 14.77 1.2e-21 22.15 1.4e-30
MetaPocket 2.0 21.39 9.1e-30 13.26 1.7e-19 20.55 7.7e-29
DeepSite 14.11 1.0e-20 16.54 5.0e-24 20.83 3.7e-29
P2Rank 13.87 2.3e-20 4.26 7.3e-05 8.39 1.1e-11

Top-(N+2)

Fpocket 19.76 6.0e-28 9.07 7.4e-13 17.22 6.9e-25
SiteHound 16.73 2.9e-24 8.63 4.1e-12 22.39 7.9e-31
MetaPocket 2.0 19.20 2.6e-27 9.55 1.2e-13 20.14 2.2e-28
DeepSite 11.48 8.8e-17 18.08 5.8e-26 23.66 4.1e-32
P2Rank 18.31 3.1e-26 3.75 4.0e-04 9.05 8.0e-13

All

Fpocket 42.87 1.0e-46 2.68 9.5e-03 17.19 7.4e-25
SiteHound 52.85 5.0e-52 -13.02 4.0e-19 22.23 1.2e-30
MetaPocket 2.0 18.32 3.0e-26 8.08 3.6e-11 20.35 1.3e-28
DeepSite 1.18 2.4e-01 18.99 4.7e-27 24.34 8.8e-33
P2Rank 30.67 2.3e-38 2.33 2.3e-02 9.56 1.1e-13
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