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Supplementary Methods11

Benchmark Sets.12

The benchmark set was curated from Docking Benchmark 5.5((1)), with targets classified based on13

their extent of flexibility, i.e., rigid, medium, and difficult. We also curated a subset of only antigen-14

antibody/nanobody targets from the overall set. For each target in the benchmark set, a FASTA sequence15

was obtained with individual chains separated by a colon (:) indicating chain break. This sequence was16

used for AlphaFold-multimer (AFm) structure prediction. For target 1N2C, AFm could not generate a17

structural prediction owing to the longer sequence length and is excluded from the benchmark. For each18

structural prediction that was generated, comparisons were made to its corresponding bound and unbound19

forms as obtained from the Docking Benchmark 5.5.20

Metrics and evaluation.21

The docking performance was evaluated based on interface RMSD (I-rms), fraction of native-like contacts22

(fnat), CAPRI quality, and DockQ scores. These metrics are defined as follows:23

Interface RMSD (I-rms): The root-mean-sqaure-deviation (RMSD) of all atoms on the interface in a24

docked protein structure relative to a reference structure (native). Interface residues are defined as all25

amino acid residues within 10 Å of any residue on the binding partner.26

fraction of native-like contacts (fnat): The fraction of native-like contacts recovered in the docked27

structure relative to the reference structure (native).28

CAPRI quality: A CAPRI-based rank calculated on the basis of I-rms, fnat, and ligand-RMSD to classify29

a docked model as incorrect, acceptable, medium, or high-quality prediction.30

DockQ Score: Similar to CAPRI-quality, the DockQ scores estimates a score (∈ [0, 1]) estimating the31

accuracy of the docked complexes. We calculated this score based on the methodology described in Basu et32

al.(2)33

Interface score (Isc): The interface score is analogous to thermodynamic binding energy of protein34

association. This score is estimated by calculating the total score (gibbs free energy) of protein complex35

and then by subtracting individual (monomeric) scores of protein partners in absence of its partner.36

Mathematically, for proteins A and B forming a complex AB, it can be defined as follows:37

∆∆Ginterface = ∆GAB − ∆GA − ∆GB38

Supplementary Results39

Data availability.40

AlphaRED utilizes ColabFold for structure prediction with Rosetta-based docking. The source code for41

AlphaRED is available on github (github.com/Graylab/AlphaRED). To ensure ease of availabilty for42

researchers, we have implemented an online server on the Gray Lab ROSIE server (rosie.graylab.jhu.edu).43

The server would implement the AlphaRED pipeline and for input sequences would provide docked models44

with Rosetta energies for further analysis. We expect this implementation to be a great resource for45

modeling and better understanding protein-protein interactions.46
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Fig. S1. RMSDs of AlphaFold-multimer structures from experimental unbound and bound structures. Distribution
of the RMSD between the AlphaFold-multimer prediction top-ranked model and the experimental unbound and bound
structures. For each target, the protein partners are split into receptor and ligand respectively for comparison. Each symbol
represents a category of flexibility (rigid, medium, and flexible). (A) Dockground Benchmark set 5.5; (B) Antibody/nanobody-
antigen targets from the benchmark.
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Fig. S2. TM-scores of AlphaFold-multimer structures from experimental unbound and bound structures. Distribution
of the TM-score between the AlphaFold-multimer prediction top-ranked model and the experimental unbound and bound
structures. For each target, the protein partners are split into receptor and ligand respectively for comparison. Each symbol
represents a category of flexibility (rigid, medium, and flexible). (A) Dockground Benchmark set 5.5; (B) Antibody/nanobody-
antigen targets from the benchmark.
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Fig. S3. Comparison of AFm pLDDT with structural metrics.
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Fig. S4. Comparison of AFm pLDDT with structural metrics.
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Table S1. Performance of AlphaRED and AFm on Docking Benchmark Set 5.5
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