Supplementary Information
Three properties of a decoy pool decide a protein–protein rescoring comparison: the candidate-set size, its composition, and the relaxation of its near-native poses
Table S1 lists the scoring channels with their definitions and directions. Table S2 gives the implementation cross-checks and their outcomes, including the 1NCA corrupted-element case. Table S3 is the leave-one-out analysis on the twenty-two complexes. Table S4 resolves the injection gate per complex. Table S5 repeats the best-pose rank against the CAPRI quality class. Table S6 gives the per-complex diagnostics. Table S7 repeats the ZDOCK sweep with the candidate set ranked by ZDOCK’s own score. Tables S8–S13 give the composition of the candidate sets, the composition of the top twenty poses, the sensitivity of the gate to its threshold, the power of the paired design, the ZDOCK pool subsampled to 400 poses, and the conformational change across the benchmark. Table S14 resolves the controlled experiment of Section 3.6 complex by complex. Table S15 gives the injection gate on all three arms, per complex. Table S16 gives the mechanistic diagnostics of Section 3.7 on all three arms. Tables S17–S19 give the rescoring algorithm distributed with the docking program, on the poses that program itself produced, which isolates the rescoring step from the pool. Tables S20 and S21 compare the program’s own score on the two angular grids the benchmark supplies, which is the sampling-density control for Section 3.5. The per-complex tables give, for each complex of both pools, the per-pose score of every channel, the recomputed i-RMSD, ligand RMSD, fraction of native contacts and CAPRI class where available, and the rank of each pose, so that every number in the main tables can be recomputed from them. Every per-pose score table is provided as supplementary material, together with the pose-reconstruction scripts and the analysis source code, and the supporting tables are collected in one document. All computations were done in Python 3 with NumPy.
Table S1 Scoring channels computed on every pose, with the direction in which each is read.
	Channel
	Definition
	Direction

	shape proxy
	−(protein–ligand heavy-atom contacts within 5.0 Å) + 20 × (pairs closer than 2.4 Å)
	lower is better

	potential, mean reference state
	atom-pair potential of mean force, mean-field reference
	lower is better

	potential, hard-core reference state
	as above, mean field with a 2.8 Å exclusion wall
	lower is better

	potential, power-law reference state
	as above, DFIRE-type reference r^2.5
	lower is better

	potential, uniform-sphere reference state
	as above, classical r² reference
	lower is better

	random ranking (control)
	poses ordered at random
	not scored

	oracle (control)
	poses ordered by i-RMSD
	not scored


The last two entries serve only as negative controls and do not contribute to main performance claims.
Table S2 Independent recomputation and cross-checks, with the outcome of each.
	Check
	Result

	candidate-set sweep rerun, field-by-field
	275 fields, 0 differences

	top-100 report rerun, common lines
	54 common lines, 0 numerical differences

	per-complex calibration, independent recomputation
	12/12 complexes and 7 aggregate values agree

	per-complex calibration, run twice bit for bit
	12/12 files identical

	total checks run
	130, 0 failed

	comparator self-test (injected perturbation)
	detected

	atom typing, two independent classifiers
	182 complexes, 613,020 atoms, 0 inconsistent

	potential, four reference states, two implementations
	maximum difference 0.00e+00

	scoring, three independent paths
	40 poses, 0 differences

	injected faults, atom-typing rule
	327 detected

	injected faults, potential table offset
	4 detected

	residue-name coverage
	HSP, HIE, HID, HIP, CYX absent from the benchmark; not exercised


The final row is a coverage limit and is recorded as such, not as a pass. One real-world corner case is recorded here rather than in the main text: a single input structure, 1NCA, carries a corrupted element column in the copy of the benchmark distributed for HADDOCK, so that every atom was classified as an unknown element and the knowledge-based channel was silently constant. The element is now inferred from the atom name whenever the element column cannot be recognized, and a hard gate rejects any scoring run in which the native pose yields no atom pairs. The repair was verified to leave every number of the twelve-complex output set unchanged: the repaired code reproduces 105,600 stored fields, across 12 complexes, 400 poses and 22 columns, field for field. A fast implementation of the shape proxy that reuses the already-enumerated neighbour pairs is compared against the original per-atom implementation on every scoring run, and any disagreement aborts the run.
Table S3 Leave-one-out analysis on the twenty-two-complex perturbation pool.
	K
	median best-pose rank, shape (range)
	median best-pose rank, potential (range)
	pooled rho, potential (range)
	paired W/L (range)
	p (range)
	most influential complex
	p without it

	20
	15.0-16.0
	1.0-1.0
	+0.878 to +0.898
	20-21 / 0-1
	9.5e-07-2.1e-05
	1AY7 (p = 2.1e-05)
	2.1e-05

	50
	32.0-35.0
	4.0-4.0
	+0.864 to +0.888
	20-21 / 0-1
	9.5e-07-2.1e-05
	1AY7 (p = 2.1e-05)
	2.1e-05

	100
	44.0-47.0
	11.0-12.0
	+0.757 to +0.788
	18-19 / 2-3
	2.2e-04-1.5e-03
	1AY7 (p = 1.5e-03)
	1.5e-03

	200
	44.0-47.0
	15.0-17.0
	+0.478 to +0.543
	16-17 / 4-5
	7.2e-03-2.7e-02
	1AY7 (p = 2.7e-02)
	2.7e-02

	400
	44.0-47.0
	15.0-17.0
	+0.369 to +0.420
	15-16 / 5-6
	2.7e-02-7.8e-02
	1AY7 (p = 7.8e-02)
	7.8e-02


For every candidate-set size the aggregated quantities are recomputed with one complex removed, and the table gives the range over the twenty-two removals together with the effect of removing the complex with the largest effect. Larger rank is worse; the paired column is the potential against the shape proxy.
Table S4 Injection gate resolved per complex, for every channel and candidate-set size.
	K
	channel
	complex
	rank, true
	rank, sign-reversed
	rank, shuffled (mean of 200)
	passes

	20
	shape
	1AY7
	11
	10
	10.48
	no

	20
	shape
	1BJ1
	17
	4
	11.01
	no

	20
	shape
	1E96
	19
	2
	10.94
	no

	20
	shape
	1EFN
	18
	4
	10.43
	no

	20
	shape
	1EWY
	19
	2
	10.91
	no

	20
	shape
	1EXB
	8
	14
	10.10
	yes

	20
	shape
	1JPS
	14
	7
	10.79
	no

	20
	shape
	1KTZ
	2
	18
	10.67
	yes

	20
	shape
	1NCA
	17
	4
	10.37
	no

	20
	shape
	1SBB
	16
	5
	10.31
	no

	20
	shape
	1T6B
	11
	8
	9.94
	no

	20
	shape
	1TMQ
	10
	10
	10.46
	no

	20
	shape
	1ZHI
	16
	5
	10.39
	no

	20
	shape
	2AJF
	15
	6
	10.45
	no

	20
	shape
	2GAF
	12
	9
	10.44
	no

	20
	shape
	2JEL
	5
	16
	11.06
	yes

	20
	shape
	3BIW
	19
	3
	10.26
	no

	20
	shape
	3LVK
	18
	3
	10.62
	no

	20
	shape
	3PC8
	12
	8
	10.43
	no

	20
	shape
	3VLB
	9
	12
	10.55
	yes

	20
	shape
	4H03
	20
	1
	10.76
	no

	20
	shape
	BOYV
	18
	1
	10.77
	no

	20
	sph
	1AY7
	4
	17
	10.34
	yes

	20
	sph
	1BJ1
	2
	19
	10.15
	yes

	20
	sph
	1E96
	1
	20
	9.81
	yes

	20
	sph
	1EFN
	2
	19
	9.93
	yes

	20
	sph
	1EWY
	2
	19
	10.72
	yes

	20
	sph
	1EXB
	2
	19
	10.58
	yes

	20
	sph
	1JPS
	1
	20
	10.17
	yes

	20
	sph
	1KTZ
	6
	14
	10.51
	yes

	20
	sph
	1NCA
	1
	20
	10.53
	yes

	20
	sph
	1SBB
	1
	20
	10.16
	yes

	20
	sph
	1T6B
	1
	20
	10.64
	yes

	20
	sph
	1TMQ
	5
	15
	9.92
	yes

	20
	sph
	1ZHI
	1
	20
	10.29
	yes

	20
	sph
	2AJF
	1
	20
	10.04
	yes

	20
	sph
	2GAF
	1
	20
	10.51
	yes

	20
	sph
	2JEL
	2
	19
	9.87
	yes

	20
	sph
	3BIW
	1
	20
	10.77
	yes

	20
	sph
	3LVK
	4
	17
	10.82
	yes

	20
	sph
	3PC8
	4
	17
	10.56
	yes

	20
	sph
	3VLB
	4
	17
	11.12
	yes

	20
	sph
	4H03
	1
	20
	10.19
	yes

	20
	sph
	BOYV
	1
	20
	10.54
	yes

	20
	mean
	1AY7
	3
	18
	10.78
	yes

	20
	mean
	1BJ1
	1
	20
	9.27
	yes

	20
	mean
	1E96
	1
	20
	10.76
	yes

	20
	mean
	1EFN
	7
	14
	10.25
	yes

	20
	mean
	1EWY
	1
	20
	10.24
	yes

	20
	mean
	1EXB
	2
	19
	11.11
	yes

	20
	mean
	1JPS
	1
	20
	10.60
	yes

	20
	mean
	1KTZ
	5
	15
	9.81
	yes

	20
	mean
	1NCA
	1
	20
	10.02
	yes

	20
	mean
	1SBB
	2
	19
	9.70
	yes

	20
	mean
	1T6B
	1
	20
	10.81
	yes

	20
	mean
	1TMQ
	4
	16
	10.37
	yes

	20
	mean
	1ZHI
	1
	20
	10.57
	yes

	20
	mean
	2AJF
	1
	20
	10.04
	yes

	20
	mean
	2GAF
	1
	20
	9.50
	yes

	20
	mean
	2JEL
	1
	20
	9.06
	yes

	20
	mean
	3BIW
	1
	20
	10.23
	yes

	20
	mean
	3LVK
	4
	17
	10.27
	yes

	20
	mean
	3PC8
	1
	20
	11.46
	yes

	20
	mean
	3VLB
	3
	18
	10.79
	yes

	20
	mean
	4H03
	1
	20
	10.37
	yes

	20
	mean
	BOYV
	1
	20
	11.43
	yes

	20
	pow25
	1AY7
	3
	18
	11.11
	yes

	20
	pow25
	1BJ1
	2
	19
	11.25
	yes

	20
	pow25
	1E96
	1
	20
	10.54
	yes

	20
	pow25
	1EFN
	2
	19
	10.27
	yes

	20
	pow25
	1EWY
	2
	19
	10.67
	yes

	20
	pow25
	1EXB
	3
	18
	10.06
	yes

	20
	pow25
	1JPS
	1
	20
	11.31
	yes

	20
	pow25
	1KTZ
	6
	14
	9.67
	yes

	20
	pow25
	1NCA
	1
	20
	10.99
	yes

	20
	pow25
	1SBB
	2
	19
	9.54
	yes

	20
	pow25
	1T6B
	1
	20
	10.20
	yes

	20
	pow25
	1TMQ
	5
	15
	10.85
	yes

	20
	pow25
	1ZHI
	1
	20
	10.70
	yes

	20
	pow25
	2AJF
	1
	20
	11.31
	yes

	20
	pow25
	2GAF
	1
	20
	9.78
	yes

	20
	pow25
	2JEL
	3
	18
	10.66
	yes

	20
	pow25
	3BIW
	1
	20
	10.65
	yes

	20
	pow25
	3LVK
	4
	17
	11.23
	yes

	20
	pow25
	3PC8
	3
	18
	11.28
	yes

	20
	pow25
	3VLB
	4
	17
	9.62
	yes

	20
	pow25
	4H03
	1
	20
	10.15
	yes

	20
	pow25
	BOYV
	1
	20
	10.66
	yes

	20
	mhc
	1AY7
	2
	19
	10.19
	yes

	20
	mhc
	1BJ1
	1
	20
	10.34
	yes

	20
	mhc
	1E96
	1
	20
	9.88
	yes

	20
	mhc
	1EFN
	3
	18
	10.12
	yes

	20
	mhc
	1EWY
	1
	20
	10.48
	yes

	20
	mhc
	1EXB
	3
	18
	10.84
	yes

	20
	mhc
	1JPS
	1
	20
	10.52
	yes

	20
	mhc
	1KTZ
	7
	13
	10.24
	yes

	20
	mhc
	1NCA
	1
	20
	9.88
	yes

	20
	mhc
	1SBB
	1
	20
	10.68
	yes

	20
	mhc
	1T6B
	1
	20
	11.45
	yes

	20
	mhc
	1TMQ
	4
	16
	10.15
	yes

	20
	mhc
	1ZHI
	1
	20
	9.96
	yes

	20
	mhc
	2AJF
	2
	19
	10.40
	yes

	20
	mhc
	2GAF
	1
	20
	10.27
	yes

	20
	mhc
	2JEL
	3
	18
	9.96
	yes

	20
	mhc
	3BIW
	1
	20
	9.91
	yes

	20
	mhc
	3LVK
	3
	18
	11.14
	yes

	20
	mhc
	3PC8
	3
	18
	9.94
	yes

	20
	mhc
	3VLB
	1
	20
	10.52
	yes

	20
	mhc
	4H03
	1
	20
	9.98
	yes

	20
	mhc
	BOYV
	1
	20
	10.44
	yes

	50
	shape
	1AY7
	30
	20
	22.50
	no

	50
	shape
	1BJ1
	49
	1
	26.14
	no

	50
	shape
	1E96
	24
	26
	26.23
	yes

	50
	shape
	1EFN
	18
	33
	24.64
	yes

	50
	shape
	1EWY
	47
	6
	25.34
	no

	50
	shape
	1EXB
	30
	20
	25.89
	no

	50
	shape
	1JPS
	49
	1
	25.54
	no

	50
	shape
	1KTZ
	2
	48
	25.09
	yes

	50
	shape
	1NCA
	17
	33
	23.87
	yes

	50
	shape
	1SBB
	23
	27
	23.30
	yes

	50
	shape
	1T6B
	48
	4
	25.35
	no

	50
	shape
	1TMQ
	21
	29
	23.65
	yes

	50
	shape
	1ZHI
	29
	21
	24.96
	no

	50
	shape
	2AJF
	32
	19
	25.30
	no

	50
	shape
	2GAF
	42
	8
	26.97
	no

	50
	shape
	2JEL
	41
	9
	24.47
	no

	50
	shape
	3BIW
	30
	22
	24.22
	no

	50
	shape
	3LVK
	39
	12
	23.98
	no

	50
	shape
	3PC8
	44
	3
	23.27
	no

	50
	shape
	3VLB
	42
	9
	27.39
	no

	50
	shape
	4H03
	44
	6
	24.59
	no

	50
	shape
	BOYV
	35
	16
	26.57
	no

	50
	sph
	1AY7
	5
	45
	25.66
	yes

	50
	sph
	1BJ1
	1
	50
	25.14
	yes

	50
	sph
	1E96
	9
	41
	23.73
	yes

	50
	sph
	1EFN
	8
	42
	23.36
	yes

	50
	sph
	1EWY
	5
	46
	25.46
	yes

	50
	sph
	1EXB
	1
	50
	25.09
	yes

	50
	sph
	1JPS
	1
	50
	24.07
	yes

	50
	sph
	1KTZ
	21
	29
	23.20
	yes

	50
	sph
	1NCA
	19
	31
	25.00
	yes

	50
	sph
	1SBB
	7
	43
	25.12
	yes

	50
	sph
	1T6B
	6
	45
	26.46
	yes

	50
	sph
	1TMQ
	10
	40
	24.80
	yes

	50
	sph
	1ZHI
	8
	42
	25.29
	yes

	50
	sph
	2AJF
	4
	46
	25.15
	yes

	50
	sph
	2GAF
	1
	49
	25.55
	yes

	50
	sph
	2JEL
	2
	48
	24.77
	yes

	50
	sph
	3BIW
	6
	44
	25.27
	yes

	50
	sph
	3LVK
	8
	43
	23.91
	yes

	50
	sph
	3PC8
	8
	43
	25.50
	yes

	50
	sph
	3VLB
	1
	50
	25.95
	yes

	50
	sph
	4H03
	2
	48
	24.23
	yes

	50
	sph
	BOYV
	3
	48
	23.82
	yes

	50
	mean
	1AY7
	11
	39
	24.64
	yes

	50
	mean
	1BJ1
	2
	49
	25.90
	yes

	50
	mean
	1E96
	7
	43
	26.32
	yes

	50
	mean
	1EFN
	12
	38
	26.59
	yes

	50
	mean
	1EWY
	6
	45
	23.20
	yes

	50
	mean
	1EXB
	2
	49
	26.06
	yes

	50
	mean
	1JPS
	2
	49
	25.25
	yes

	50
	mean
	1KTZ
	15
	35
	22.79
	yes

	50
	mean
	1NCA
	8
	42
	24.55
	yes

	50
	mean
	1SBB
	2
	48
	22.64
	yes

	50
	mean
	1T6B
	7
	44
	26.09
	yes

	50
	mean
	1TMQ
	4
	46
	22.93
	yes

	50
	mean
	1ZHI
	5
	45
	23.73
	yes

	50
	mean
	2AJF
	3
	47
	25.65
	yes

	50
	mean
	2GAF
	1
	49
	25.61
	yes

	50
	mean
	2JEL
	2
	48
	26.29
	yes

	50
	mean
	3BIW
	2
	48
	23.80
	yes

	50
	mean
	3LVK
	5
	46
	27.13
	yes

	50
	mean
	3PC8
	5
	46
	24.07
	yes

	50
	mean
	3VLB
	1
	50
	25.45
	yes

	50
	mean
	4H03
	3
	47
	24.84
	yes

	50
	mean
	BOYV
	4
	47
	24.08
	yes

	50
	pow25
	1AY7
	6
	44
	24.43
	yes

	50
	pow25
	1BJ1
	1
	50
	26.89
	yes

	50
	pow25
	1E96
	8
	42
	26.34
	yes

	50
	pow25
	1EFN
	9
	41
	24.93
	yes

	50
	pow25
	1EWY
	4
	47
	25.32
	yes

	50
	pow25
	1EXB
	1
	50
	26.14
	yes

	50
	pow25
	1JPS
	1
	50
	26.02
	yes

	50
	pow25
	1KTZ
	21
	29
	26.30
	yes

	50
	pow25
	1NCA
	18
	32
	24.14
	yes

	50
	pow25
	1SBB
	8
	42
	28.13
	yes

	50
	pow25
	1T6B
	6
	45
	26.66
	yes

	50
	pow25
	1TMQ
	7
	43
	24.20
	yes

	50
	pow25
	1ZHI
	9
	41
	24.70
	yes

	50
	pow25
	2AJF
	6
	44
	24.72
	yes

	50
	pow25
	2GAF
	1
	49
	23.48
	yes

	50
	pow25
	2JEL
	2
	48
	25.25
	yes

	50
	pow25
	3BIW
	3
	47
	24.25
	yes

	50
	pow25
	3LVK
	6
	45
	26.71
	yes

	50
	pow25
	3PC8
	4
	47
	24.97
	yes

	50
	pow25
	3VLB
	1
	50
	24.54
	yes

	50
	pow25
	4H03
	2
	48
	25.86
	yes

	50
	pow25
	BOYV
	4
	47
	25.43
	yes

	50
	mhc
	1AY7
	6
	44
	24.83
	yes

	50
	mhc
	1BJ1
	1
	50
	25.57
	yes

	50
	mhc
	1E96
	9
	41
	24.71
	yes

	50
	mhc
	1EFN
	13
	37
	25.39
	yes

	50
	mhc
	1EWY
	5
	46
	25.25
	yes

	50
	mhc
	1EXB
	1
	50
	25.23
	yes

	50
	mhc
	1JPS
	2
	49
	25.27
	yes

	50
	mhc
	1KTZ
	22
	28
	22.68
	yes

	50
	mhc
	1NCA
	17
	33
	23.96
	yes

	50
	mhc
	1SBB
	3
	47
	26.09
	yes

	50
	mhc
	1T6B
	5
	46
	27.38
	yes

	50
	mhc
	1TMQ
	3
	47
	23.70
	yes

	50
	mhc
	1ZHI
	9
	41
	23.53
	yes

	50
	mhc
	2AJF
	8
	42
	24.48
	yes

	50
	mhc
	2GAF
	1
	49
	23.05
	yes

	50
	mhc
	2JEL
	1
	49
	23.79
	yes

	50
	mhc
	3BIW
	4
	46
	24.67
	yes

	50
	mhc
	3LVK
	7
	44
	24.80
	yes

	50
	mhc
	3PC8
	4
	47
	24.82
	yes

	50
	mhc
	3VLB
	1
	50
	23.81
	yes

	50
	mhc
	4H03
	2
	48
	26.40
	yes

	50
	mhc
	BOYV
	6
	45
	26.35
	yes

	100
	shape
	1AY7
	56
	44
	49.56
	no

	100
	shape
	1BJ1
	69
	31
	50.69
	no

	100
	shape
	1E96
	24
	76
	52.53
	yes

	100
	shape
	1EFN
	18
	83
	50.92
	yes

	100
	shape
	1EWY
	47
	55
	50.44
	yes

	100
	shape
	1EXB
	66
	34
	50.34
	no

	100
	shape
	1JPS
	64
	36
	53.47
	no

	100
	shape
	1KTZ
	2
	98
	48.23
	yes

	100
	shape
	1NCA
	17
	83
	53.18
	yes

	100
	shape
	1SBB
	23
	77
	49.65
	yes

	100
	shape
	1T6B
	48
	53
	51.12
	yes

	100
	shape
	1TMQ
	21
	79
	51.43
	yes

	100
	shape
	1ZHI
	29
	71
	55.74
	yes

	100
	shape
	2AJF
	32
	69
	51.09
	yes

	100
	shape
	2GAF
	50
	50
	47.16
	no

	100
	shape
	2JEL
	41
	59
	50.20
	yes

	100
	shape
	3BIW
	30
	72
	53.10
	yes

	100
	shape
	3LVK
	53
	46
	50.48
	no

	100
	shape
	3PC8
	69
	29
	52.07
	no

	100
	shape
	3VLB
	73
	27
	47.21
	no

	100
	shape
	4H03
	44
	56
	50.08
	yes

	100
	shape
	BOYV
	65
	36
	52.49
	no

	100
	sph
	1AY7
	7
	93
	51.25
	yes

	100
	sph
	1BJ1
	9
	91
	50.44
	yes

	100
	sph
	1E96
	46
	54
	50.97
	yes

	100
	sph
	1EFN
	36
	64
	51.60
	yes

	100
	sph
	1EWY
	29
	71
	49.54
	yes

	100
	sph
	1EXB
	1
	99
	48.52
	yes

	100
	sph
	1JPS
	9
	91
	48.76
	yes

	100
	sph
	1KTZ
	49
	51
	49.30
	yes

	100
	sph
	1NCA
	47
	53
	54.40
	yes

	100
	sph
	1SBB
	37
	63
	48.48
	yes

	100
	sph
	1T6B
	37
	63
	53.14
	yes

	100
	sph
	1TMQ
	11
	89
	50.52
	yes

	100
	sph
	1ZHI
	38
	62
	46.88
	yes

	100
	sph
	2AJF
	8
	92
	50.54
	yes

	100
	sph
	2GAF
	11
	89
	49.01
	yes

	100
	sph
	2JEL
	14
	86
	51.69
	yes

	100
	sph
	3BIW
	45
	55
	51.99
	yes

	100
	sph
	3LVK
	25
	75
	46.77
	yes

	100
	sph
	3PC8
	14
	86
	47.66
	yes

	100
	sph
	3VLB
	10
	90
	49.24
	yes

	100
	sph
	4H03
	26
	74
	50.19
	yes

	100
	sph
	BOYV
	9
	91
	49.12
	yes

	100
	mean
	1AY7
	5
	95
	51.70
	yes

	100
	mean
	1BJ1
	15
	85
	48.30
	yes

	100
	mean
	1E96
	28
	72
	49.87
	yes

	100
	mean
	1EFN
	15
	85
	49.37
	yes

	100
	mean
	1EWY
	27
	73
	47.80
	yes

	100
	mean
	1EXB
	4
	96
	49.78
	yes

	100
	mean
	1JPS
	2
	98
	48.46
	yes

	100
	mean
	1KTZ
	26
	74
	51.35
	yes

	100
	mean
	1NCA
	10
	90
	52.69
	yes

	100
	mean
	1SBB
	18
	82
	53.15
	yes

	100
	mean
	1T6B
	37
	63
	54.84
	yes

	100
	mean
	1TMQ
	4
	96
	49.11
	yes

	100
	mean
	1ZHI
	6
	94
	48.91
	yes

	100
	mean
	2AJF
	4
	96
	53.13
	yes

	100
	mean
	2GAF
	7
	93
	51.11
	yes

	100
	mean
	2JEL
	3
	97
	47.82
	yes

	100
	mean
	3BIW
	37
	63
	48.54
	yes

	100
	mean
	3LVK
	22
	78
	51.93
	yes

	100
	mean
	3PC8
	11
	89
	46.39
	yes

	100
	mean
	3VLB
	6
	94
	50.55
	yes

	100
	mean
	4H03
	14
	86
	51.94
	yes

	100
	mean
	BOYV
	12
	88
	47.67
	yes

	100
	pow25
	1AY7
	7
	93
	47.87
	yes

	100
	pow25
	1BJ1
	9
	91
	48.49
	yes

	100
	pow25
	1E96
	44
	56
	52.28
	yes

	100
	pow25
	1EFN
	35
	65
	50.91
	yes

	100
	pow25
	1EWY
	28
	72
	52.30
	yes

	100
	pow25
	1EXB
	2
	98
	51.01
	yes

	100
	pow25
	1JPS
	14
	86
	49.34
	yes

	100
	pow25
	1KTZ
	49
	51
	52.47
	yes

	100
	pow25
	1NCA
	51
	49
	50.44
	no

	100
	pow25
	1SBB
	47
	53
	50.99
	yes

	100
	pow25
	1T6B
	38
	62
	51.19
	yes

	100
	pow25
	1TMQ
	8
	92
	47.48
	yes

	100
	pow25
	1ZHI
	40
	60
	52.88
	yes

	100
	pow25
	2AJF
	22
	78
	49.99
	yes

	100
	pow25
	2GAF
	12
	88
	51.17
	yes

	100
	pow25
	2JEL
	12
	88
	50.62
	yes

	100
	pow25
	3BIW
	41
	59
	54.17
	yes

	100
	pow25
	3LVK
	23
	77
	48.85
	yes

	100
	pow25
	3PC8
	15
	85
	51.69
	yes

	100
	pow25
	3VLB
	12
	88
	49.95
	yes

	100
	pow25
	4H03
	29
	71
	45.95
	yes

	100
	pow25
	BOYV
	12
	88
	47.94
	yes

	100
	mhc
	1AY7
	10
	90
	50.99
	yes

	100
	mhc
	1BJ1
	6
	94
	48.56
	yes

	100
	mhc
	1E96
	40
	60
	52.44
	yes

	100
	mhc
	1EFN
	38
	62
	49.13
	yes

	100
	mhc
	1EWY
	29
	71
	48.34
	yes

	100
	mhc
	1EXB
	7
	93
	48.69
	yes

	100
	mhc
	1JPS
	21
	79
	49.98
	yes

	100
	mhc
	1KTZ
	48
	52
	51.82
	yes

	100
	mhc
	1NCA
	49
	51
	48.87
	no

	100
	mhc
	1SBB
	35
	65
	51.02
	yes

	100
	mhc
	1T6B
	35
	65
	45.54
	yes

	100
	mhc
	1TMQ
	3
	97
	50.82
	yes

	100
	mhc
	1ZHI
	33
	67
	53.83
	yes

	100
	mhc
	2AJF
	37
	63
	50.41
	yes

	100
	mhc
	2GAF
	13
	87
	49.17
	yes

	100
	mhc
	2JEL
	12
	88
	49.31
	yes

	100
	mhc
	3BIW
	42
	58
	51.08
	yes

	100
	mhc
	3LVK
	28
	72
	49.16
	yes

	100
	mhc
	3PC8
	27
	73
	52.16
	yes

	100
	mhc
	3VLB
	11
	89
	51.43
	yes

	100
	mhc
	4H03
	32
	68
	49.88
	yes

	100
	mhc
	BOYV
	17
	83
	48.86
	yes

	200
	shape
	1AY7
	56
	144
	99.14
	yes

	200
	shape
	1BJ1
	69
	131
	98.62
	yes

	200
	shape
	1E96
	24
	176
	96.81
	yes

	200
	shape
	1EFN
	18
	183
	97.23
	yes

	200
	shape
	1EWY
	47
	155
	90.96
	yes

	200
	shape
	1EXB
	66
	134
	92.96
	yes

	200
	shape
	1JPS
	64
	136
	102.48
	yes

	200
	shape
	1KTZ
	2
	198
	87.64
	yes

	200
	shape
	1NCA
	17
	183
	94.83
	yes

	200
	shape
	1SBB
	23
	177
	102.67
	yes

	200
	shape
	1T6B
	48
	153
	98.82
	yes

	200
	shape
	1TMQ
	21
	179
	113.11
	yes

	200
	shape
	1ZHI
	29
	171
	103.94
	yes

	200
	shape
	2AJF
	32
	169
	111.64
	yes

	200
	shape
	2GAF
	50
	150
	97.75
	yes

	200
	shape
	2JEL
	41
	159
	100.26
	yes

	200
	shape
	3BIW
	30
	172
	97.72
	yes

	200
	shape
	3LVK
	53
	146
	93.40
	yes

	200
	shape
	3PC8
	69
	129
	96.81
	yes

	200
	shape
	3VLB
	73
	127
	98.98
	yes

	200
	shape
	4H03
	44
	156
	98.25
	yes

	200
	shape
	BOYV
	65
	136
	96.58
	yes

	200
	sph
	1AY7
	16
	184
	91.97
	yes

	200
	sph
	1BJ1
	49
	151
	98.17
	yes

	200
	sph
	1E96
	90
	110
	89.62
	no

	200
	sph
	1EFN
	54
	146
	99.56
	yes

	200
	sph
	1EWY
	72
	128
	98.58
	yes

	200
	sph
	1EXB
	1
	199
	103.81
	yes

	200
	sph
	1JPS
	48
	152
	106.06
	yes

	200
	sph
	1KTZ
	63
	137
	94.68
	yes

	200
	sph
	1NCA
	49
	151
	91.92
	yes

	200
	sph
	1SBB
	40
	160
	97.08
	yes

	200
	sph
	1T6B
	101
	99
	100.83
	no

	200
	sph
	1TMQ
	11
	189
	111.80
	yes

	200
	sph
	1ZHI
	47
	153
	106.54
	yes

	200
	sph
	2AJF
	9
	191
	92.73
	yes

	200
	sph
	2GAF
	14
	186
	94.47
	yes

	200
	sph
	2JEL
	17
	183
	106.86
	yes

	200
	sph
	3BIW
	64
	136
	104.95
	yes

	200
	sph
	3LVK
	61
	139
	101.86
	yes

	200
	sph
	3PC8
	62
	138
	97.43
	yes

	200
	sph
	3VLB
	30
	170
	100.98
	yes

	200
	sph
	4H03
	60
	140
	99.70
	yes

	200
	sph
	BOYV
	33
	167
	97.08
	yes

	200
	mean
	1AY7
	5
	195
	98.27
	yes

	200
	mean
	1BJ1
	21
	179
	102.42
	yes

	200
	mean
	1E96
	42
	158
	101.72
	yes

	200
	mean
	1EFN
	15
	185
	99.58
	yes

	200
	mean
	1EWY
	90
	110
	99.48
	yes

	200
	mean
	1EXB
	4
	196
	100.38
	yes

	200
	mean
	1JPS
	2
	198
	100.81
	yes

	200
	mean
	1KTZ
	29
	171
	96.34
	yes

	200
	mean
	1NCA
	10
	190
	97.11
	yes

	200
	mean
	1SBB
	19
	181
	95.81
	yes

	200
	mean
	1T6B
	99
	101
	96.44
	no

	200
	mean
	1TMQ
	4
	196
	108.57
	yes

	200
	mean
	1ZHI
	6
	194
	103.20
	yes

	200
	mean
	2AJF
	4
	196
	97.74
	yes

	200
	mean
	2GAF
	8
	192
	103.50
	yes

	200
	mean
	2JEL
	3
	197
	96.99
	yes

	200
	mean
	3BIW
	117
	83
	91.73
	no

	200
	mean
	3LVK
	44
	156
	97.03
	yes

	200
	mean
	3PC8
	14
	186
	96.81
	yes

	200
	mean
	3VLB
	17
	183
	97.67
	yes

	200
	mean
	4H03
	18
	182
	104.65
	yes

	200
	mean
	BOYV
	37
	163
	106.91
	yes

	200
	pow25
	1AY7
	19
	181
	104.33
	yes

	200
	pow25
	1BJ1
	45
	155
	103.02
	yes

	200
	pow25
	1E96
	100
	100
	108.97
	no

	200
	pow25
	1EFN
	60
	140
	104.70
	yes

	200
	pow25
	1EWY
	85
	115
	99.16
	yes

	200
	pow25
	1EXB
	2
	198
	107.00
	yes

	200
	pow25
	1JPS
	59
	141
	96.42
	yes

	200
	pow25
	1KTZ
	79
	121
	105.73
	yes

	200
	pow25
	1NCA
	65
	135
	105.89
	yes

	200
	pow25
	1SBB
	63
	137
	94.33
	yes

	200
	pow25
	1T6B
	110
	90
	105.40
	no

	200
	pow25
	1TMQ
	8
	192
	100.42
	yes

	200
	pow25
	1ZHI
	62
	138
	96.26
	yes

	200
	pow25
	2AJF
	26
	174
	99.76
	yes

	200
	pow25
	2GAF
	25
	175
	101.28
	yes

	200
	pow25
	2JEL
	18
	182
	98.50
	yes

	200
	pow25
	3BIW
	77
	123
	97.48
	yes

	200
	pow25
	3LVK
	65
	135
	92.22
	yes

	200
	pow25
	3PC8
	62
	138
	96.36
	yes

	200
	pow25
	3VLB
	39
	161
	99.92
	yes

	200
	pow25
	4H03
	70
	130
	103.14
	yes

	200
	pow25
	BOYV
	44
	156
	97.78
	yes

	200
	mhc
	1AY7
	14
	186
	104.91
	yes

	200
	mhc
	1BJ1
	22
	178
	100.28
	yes

	200
	mhc
	1E96
	107
	93
	92.67
	no

	200
	mhc
	1EFN
	111
	89
	101.47
	no

	200
	mhc
	1EWY
	94
	106
	99.99
	yes

	200
	mhc
	1EXB
	19
	181
	100.22
	yes

	200
	mhc
	1JPS
	76
	124
	96.67
	yes

	200
	mhc
	1KTZ
	123
	77
	94.97
	no

	200
	mhc
	1NCA
	110
	90
	96.84
	no

	200
	mhc
	1SBB
	73
	127
	100.55
	yes

	200
	mhc
	1T6B
	109
	91
	101.69
	no

	200
	mhc
	1TMQ
	3
	197
	109.58
	yes

	200
	mhc
	1ZHI
	113
	87
	99.00
	no

	200
	mhc
	2AJF
	76
	124
	97.12
	yes

	200
	mhc
	2GAF
	32
	168
	109.90
	yes

	200
	mhc
	2JEL
	57
	143
	105.92
	yes

	200
	mhc
	3BIW
	125
	75
	108.70
	no

	200
	mhc
	3LVK
	67
	133
	94.20
	yes

	200
	mhc
	3PC8
	81
	119
	103.31
	yes

	200
	mhc
	3VLB
	42
	158
	103.53
	yes

	200
	mhc
	4H03
	90
	110
	97.58
	yes

	200
	mhc
	BOYV
	50
	150
	96.73
	yes

	400
	shape
	1AY7
	56
	344
	182.96
	yes

	400
	shape
	1BJ1
	69
	331
	201.46
	yes

	400
	shape
	1E96
	24
	376
	211.06
	yes

	400
	shape
	1EFN
	18
	383
	205.84
	yes

	400
	shape
	1EWY
	47
	355
	202.71
	yes

	400
	shape
	1EXB
	66
	334
	199.00
	yes

	400
	shape
	1JPS
	64
	336
	194.87
	yes

	400
	shape
	1KTZ
	2
	398
	173.34
	yes

	400
	shape
	1NCA
	17
	383
	199.74
	yes

	400
	shape
	1SBB
	23
	377
	193.42
	yes

	400
	shape
	1T6B
	48
	353
	200.97
	yes

	400
	shape
	1TMQ
	21
	379
	212.20
	yes

	400
	shape
	1ZHI
	29
	371
	215.85
	yes

	400
	shape
	2AJF
	32
	369
	204.21
	yes

	400
	shape
	2GAF
	50
	350
	193.91
	yes

	400
	shape
	2JEL
	41
	359
	199.39
	yes

	400
	shape
	3BIW
	30
	372
	216.50
	yes

	400
	shape
	3LVK
	53
	346
	198.15
	yes

	400
	shape
	3PC8
	69
	329
	215.87
	yes

	400
	shape
	3VLB
	73
	327
	195.81
	yes

	400
	shape
	4H03
	44
	356
	199.65
	yes

	400
	shape
	BOYV
	65
	336
	206.58
	yes

	400
	sph
	1AY7
	16
	384
	203.44
	yes

	400
	sph
	1BJ1
	52
	348
	218.03
	yes

	400
	sph
	1E96
	91
	309
	206.26
	yes

	400
	sph
	1EFN
	54
	346
	195.35
	yes

	400
	sph
	1EWY
	73
	327
	194.44
	yes

	400
	sph
	1EXB
	1
	399
	189.79
	yes

	400
	sph
	1JPS
	48
	352
	198.82
	yes

	400
	sph
	1KTZ
	65
	335
	197.68
	yes

	400
	sph
	1NCA
	49
	351
	207.88
	yes

	400
	sph
	1SBB
	40
	360
	200.34
	yes

	400
	sph
	1T6B
	105
	295
	211.53
	yes

	400
	sph
	1TMQ
	11
	389
	209.29
	yes

	400
	sph
	1ZHI
	47
	353
	214.76
	yes

	400
	sph
	2AJF
	9
	391
	199.80
	yes

	400
	sph
	2GAF
	14
	386
	208.94
	yes

	400
	sph
	2JEL
	17
	383
	209.25
	yes

	400
	sph
	3BIW
	64
	336
	202.24
	yes

	400
	sph
	3LVK
	62
	338
	200.25
	yes

	400
	sph
	3PC8
	64
	336
	197.31
	yes

	400
	sph
	3VLB
	30
	370
	190.36
	yes

	400
	sph
	4H03
	60
	340
	204.53
	yes

	400
	sph
	BOYV
	41
	359
	192.02
	yes

	400
	mean
	1AY7
	5
	395
	192.09
	yes

	400
	mean
	1BJ1
	21
	379
	199.41
	yes

	400
	mean
	1E96
	42
	358
	187.53
	yes

	400
	mean
	1EFN
	15
	385
	206.29
	yes

	400
	mean
	1EWY
	100
	300
	207.59
	yes

	400
	mean
	1EXB
	4
	396
	205.94
	yes

	400
	mean
	1JPS
	2
	398
	186.52
	yes

	400
	mean
	1KTZ
	30
	370
	187.15
	yes

	400
	mean
	1NCA
	10
	390
	201.05
	yes

	400
	mean
	1SBB
	19
	381
	204.46
	yes

	400
	mean
	1T6B
	156
	244
	208.12
	yes

	400
	mean
	1TMQ
	4
	396
	212.81
	yes

	400
	mean
	1ZHI
	6
	394
	220.63
	yes

	400
	mean
	2AJF
	4
	396
	191.08
	yes

	400
	mean
	2GAF
	8
	392
	210.29
	yes

	400
	mean
	2JEL
	3
	397
	212.38
	yes

	400
	mean
	3BIW
	214
	186
	202.56
	no

	400
	mean
	3LVK
	44
	356
	190.49
	yes

	400
	mean
	3PC8
	14
	386
	210.68
	yes

	400
	mean
	3VLB
	17
	383
	200.43
	yes

	400
	mean
	4H03
	18
	382
	199.03
	yes

	400
	mean
	BOYV
	88
	312
	187.44
	yes

	400
	pow25
	1AY7
	19
	381
	190.82
	yes

	400
	pow25
	1BJ1
	54
	346
	210.16
	yes

	400
	pow25
	1E96
	103
	297
	200.50
	yes

	400
	pow25
	1EFN
	60
	340
	196.15
	yes

	400
	pow25
	1EWY
	86
	314
	195.78
	yes

	400
	pow25
	1EXB
	2
	398
	212.94
	yes

	400
	pow25
	1JPS
	59
	341
	203.42
	yes

	400
	pow25
	1KTZ
	87
	313
	195.07
	yes

	400
	pow25
	1NCA
	65
	335
	213.94
	yes

	400
	pow25
	1SBB
	63
	337
	194.42
	yes

	400
	pow25
	1T6B
	119
	281
	201.93
	yes

	400
	pow25
	1TMQ
	8
	392
	202.19
	yes

	400
	pow25
	1ZHI
	62
	338
	213.32
	yes

	400
	pow25
	2AJF
	26
	374
	202.35
	yes

	400
	pow25
	2GAF
	25
	375
	199.15
	yes

	400
	pow25
	2JEL
	18
	382
	214.62
	yes

	400
	pow25
	3BIW
	77
	323
	217.28
	yes

	400
	pow25
	3LVK
	67
	333
	206.72
	yes

	400
	pow25
	3PC8
	65
	335
	193.81
	yes

	400
	pow25
	3VLB
	39
	361
	199.83
	yes

	400
	pow25
	4H03
	71
	329
	184.81
	yes

	400
	pow25
	BOYV
	100
	300
	202.88
	yes

	400
	mhc
	1AY7
	14
	386
	198.56
	yes

	400
	mhc
	1BJ1
	71
	329
	207.74
	yes

	400
	mhc
	1E96
	181
	219
	186.91
	yes

	400
	mhc
	1EFN
	225
	175
	212.50
	no

	400
	mhc
	1EWY
	170
	230
	192.55
	yes

	400
	mhc
	1EXB
	19
	381
	196.81
	yes

	400
	mhc
	1JPS
	130
	270
	203.31
	yes

	400
	mhc
	1KTZ
	220
	180
	197.24
	no

	400
	mhc
	1NCA
	188
	212
	194.27
	yes

	400
	mhc
	1SBB
	129
	271
	191.18
	yes

	400
	mhc
	1T6B
	171
	229
	191.44
	yes

	400
	mhc
	1TMQ
	3
	397
	202.34
	yes

	400
	mhc
	1ZHI
	171
	229
	198.31
	yes

	400
	mhc
	2AJF
	142
	258
	213.12
	yes

	400
	mhc
	2GAF
	32
	368
	208.71
	yes

	400
	mhc
	2JEL
	87
	313
	194.62
	yes

	400
	mhc
	3BIW
	222
	178
	198.28
	no

	400
	mhc
	3LVK
	68
	332
	196.37
	yes

	400
	mhc
	3PC8
	132
	268
	189.44
	yes

	400
	mhc
	3VLB
	47
	353
	192.81
	yes

	400
	mhc
	4H03
	161
	239
	217.04
	yes

	400
	mhc
	BOYV
	102
	298
	201.57
	yes


Pass counts per channel and K:
	K
	shape
	sph
	mean
	pow25
	mhc

	20
	4
	22
	22
	22
	22

	50
	6
	22
	22
	22
	22

	100
	13
	22
	22
	21
	21

	200
	22
	20
	20
	20
	15

	400
	22
	22
	21
	22
	19


Pass counts per channel and K, as a fraction of the 22 complexes:
	K
	shape
	sph
	mean
	pow25
	mhc

	20
	0.18
	1.00
	1.00
	1.00
	1.00

	50
	0.27
	1.00
	1.00
	1.00
	1.00

	100
	0.59
	1.00
	1.00
	0.95
	0.95

	200
	1.00
	0.91
	0.91
	0.91
	0.68

	400
	1.00
	1.00
	0.95
	1.00
	0.86


On the twenty-two-complex perturbation pool the table gives, for each complex, the best-pose rank obtained from the true score, from the sign-reversed score, and from a shuffled score averaged over 200 permutations, and whether the true rank beats both. The shuffle uses a fixed seed, so the table is reproducible.
Table S5 Best-pose rank against the CAPRI quality class and the i-RMSD definition.
	K
	median rank, shape (i-RMSD)
	median rank, potential (i-RMSD)
	median rank, shape (CAPRI)
	median rank, potential (CAPRI)
	paired W/L, i-RMSD
	paired W/L, CAPRI
	p (CAPRI)

	20
	15.5
	1.0
	15.5
	1.0
	21/1
	21/1
	0.0000

	50
	33.5
	4.0
	33.5
	4.0
	21/1
	21/1
	0.0000

	100
	45.5
	11.5
	45.5
	11.5
	19/3
	19/3
	0.0009

	200
	45.5
	16.0
	45.5
	16.0
	17/5
	17/5
	0.0169

	400
	45.5
	16.0
	45.5
	16.0
	16/6
	16/6
	0.0525


Both definitions are applied on the twenty-two-complex perturbation pool. The CAPRI-truth pose is the one of highest quality class, ties broken by the smallest interface RMSD. The table gives the median rank of the potential and of the shape proxy under each definition and the number of complexes on which the potential is better.
Table S6 Per-complex diagnostics on the twenty-two-complex perturbation pool at K = 400.
	complex
	poses
	mean pairs (potential)
	mean clashes
	fraction high CAPRI
	rho shape
	rho potential
	corr. potential vs pair count
	corr. hard-core vs pair count
	best-pose rank: shape / potential / hard-core

	1AY7
	399
	17200
	87.47
	0.336
	+0.696
	+0.569
	+0.389
	+0.759
	56 / 5 / 14

	1BJ1
	399
	24444
	96.11
	0.496
	+0.827
	+0.697
	+0.367
	+0.709
	69 / 21 / 71

	1E96
	399
	12316
	40.91
	0.313
	+0.683
	+0.271
	+0.606
	+0.886
	24 / 42 / 181

	1EFN
	399
	6581
	21.18
	0.278
	+0.644
	+0.337
	+0.272
	+0.776
	18 / 15 / 225

	1EWY
	399
	20978
	87.25
	0.371
	+0.767
	+0.347
	+0.687
	+0.881
	47 / 100 / 170

	1EXB
	399
	79939
	469.11
	0.353
	+0.813
	+0.752
	+0.558
	+0.754
	66 / 4 / 19

	1JPS
	399
	29965
	127.98
	0.481
	+0.834
	+0.770
	+0.437
	+0.784
	64 / 2 / 130

	1KTZ
	399
	5479
	14.49
	0.261
	+0.483
	-0.307
	+0.644
	+0.870
	2 / 30 / 220

	1NCA
	399
	23716
	88.05
	0.263
	+0.661
	+0.197
	+0.610
	+0.914
	17 / 10 / 188

	1SBB
	399
	19024
	92.45
	0.266
	+0.727
	+0.426
	+0.533
	+0.729
	23 / 19 / 129

	1T6B
	399
	22900
	97.97
	0.386
	+0.779
	+0.321
	+0.735
	+0.866
	48 / 156 / 171

	1TMQ
	399
	22282
	100.02
	0.165
	+0.343
	-0.077
	+0.665
	+0.860
	21 / 4 / 3

	1ZHI
	399
	14725
	70.81
	0.258
	+0.529
	-0.045
	+0.779
	+0.934
	29 / 6 / 171

	2AJF
	399
	29207
	152.71
	0.291
	+0.710
	+0.466
	+0.536
	+0.798
	32 / 4 / 142

	2GAF
	399
	53569
	271.74
	0.326
	+0.764
	+0.646
	+0.596
	+0.756
	50 / 8 / 32

	2JEL
	399
	18800
	88.82
	0.291
	+0.595
	+0.343
	+0.582
	+0.847
	41 / 3 / 87

	3BIW
	399
	14536
	66.12
	0.276
	+0.637
	-0.222
	+0.827
	+0.880
	30 / 214 / 222

	3LVK
	399
	22439
	96.94
	0.421
	+0.836
	+0.759
	+0.497
	+0.703
	53 / 44 / 68

	3PC8
	399
	12195
	54.16
	0.446
	+0.795
	+0.726
	+0.507
	+0.792
	69 / 14 / 132

	3VLB
	399
	40742
	190.06
	0.393
	+0.831
	+0.729
	+0.586
	+0.743
	73 / 17 / 47

	4H03
	399
	28763
	140.73
	0.419
	+0.818
	+0.573
	+0.583
	+0.891
	44 / 18 / 161

	BOYV
	399
	14649
	51.35
	0.486
	+0.809
	+0.235
	+0.675
	+0.714
	65 / 88 / 102


Interface size is the number of atom-type pairs scored against the potential; clashes are counted below 2.4 Å. The two columns headed “corr. with pair count” test whether a channel has degenerated into a counter of favorable contacts. The last block compares the nearest-native pose with the rest of the candidate set. Medians over the 22 complexes: corr. potential vs pair count +0.585; corr. hard-core vs pair count +0.795; clashes at the nearest-native pose 0.00 against 3.00 elsewhere; atom pairs at the nearest-native pose 17221 against 16398 elsewhere. The hard-core reference state is nearly the same quantity as the contact count, which is why it ranks poorly despite passing every shape criterion; the over-penalization of small clashes is not the mechanism, because the nearest-native pose has fewer clashes than the rest of the set, not more.
Table S7 The ZDOCK pool ranked by ZDOCK’s own score instead of the shape proxy.
	K
	poses
	i-RMSD ≤ 2 Å
	rho, shape
	rho, potential
	best rank, shape
	best rank, potential
	paired W/L
	p (two-sided)

	20
	280
	0.0%
	-0.096
	+0.013
	12.0
	10.0
	8/5
	0.5811

	50
	700
	0.0%
	+0.051
	-0.042
	30.0
	27.0
	10/4
	0.1796

	100
	1400
	0.0%
	-0.016
	-0.028
	45.0
	54.0
	7/7
	1.0000

	200
	2800
	0.0%
	-0.022
	-0.048
	88.5
	155.5
	6/8
	0.7905

	400
	5600
	0.0%
	-0.049
	-0.059
	202.0
	303.0
	3/11
	0.0574

	1000
	14000
	0.0%
	-0.056
	-0.046
	746.5
	655.0
	9/5
	0.4240

	2000
	28000
	0.0%
	-0.078
	-0.041
	1546.0
	1236.0
	9/5
	0.4240

	3600
	50400
	0.1%
	-0.131
	-0.046
	2808.0
	2059.0
	12/2
	0.0129


This is the ranking a real pipeline would use. The conclusion is unchanged: no K shows a significant advantage for the knowledge-based potential, and at the largest K the test is significant in the opposite direction.
Table S8 Composition of the candidate set, complex by complex.
	pool
	complex
	rank of nearest-native (K = 400)
	≤ 2 Å share, K = 20
	≤ 2 Å share, K = 400
	closest pose (Å)

	perturbation
	1AY7
	50
	100.0%
	49.1%
	0.00

	perturbation
	1BJ1
	60
	100.0%
	60.7%
	0.00

	perturbation
	1E96
	35
	100.0%
	44.1%
	0.00

	perturbation
	1EFN
	28
	100.0%
	41.9%
	0.00

	perturbation
	1EWY
	67
	100.0%
	48.4%
	0.00

	perturbation
	1EXB
	53
	100.0%
	45.6%
	0.00

	perturbation
	1JPS
	67
	100.0%
	56.6%
	0.00

	perturbation
	1KTZ
	9
	100.0%
	37.8%
	0.00

	perturbation
	1NCA
	25
	100.0%
	41.1%
	0.00

	perturbation
	1SBB
	44
	100.0%
	41.4%
	0.00

	perturbation
	1T6B
	62
	100.0%
	51.6%
	0.00

	perturbation
	1TMQ
	20
	100.0%
	29.1%
	0.00

	perturbation
	1ZHI
	29
	100.0%
	37.8%
	0.00

	perturbation
	2AJF
	30
	100.0%
	40.1%
	0.00

	perturbation
	2GAF
	46
	100.0%
	47.9%
	0.00

	perturbation
	2JEL
	27
	100.0%
	42.6%
	0.00

	perturbation
	3BIW
	39
	100.0%
	38.8%
	0.00

	perturbation
	3LVK
	59
	100.0%
	58.4%
	0.00

	perturbation
	3PC8
	59
	100.0%
	59.9%
	0.00

	perturbation
	3VLB
	62
	100.0%
	53.4%
	0.00

	perturbation
	4H03
	46
	100.0%
	55.1%
	0.00

	perturbation
	BOYV
	75
	100.0%
	59.4%
	0.00

	ZDOCK
	1AY7
	91
	0.0%
	0.2%
	2.00

	ZDOCK
	1BJ1
	358
	5.0%
	1.2%
	1.07

	ZDOCK
	1E96
	444
	0.0%
	0.0%
	2.39

	ZDOCK
	1EFN
	2271
	0.0%
	0.0%
	2.42

	ZDOCK
	1EWY
	1869
	0.0%
	0.0%
	2.08

	ZDOCK
	1JPS
	1712
	0.0%
	0.0%
	1.16

	ZDOCK
	1KTZ
	647
	0.0%
	0.0%
	1.09

	ZDOCK
	1NCA
	64
	0.0%
	0.2%
	1.04

	ZDOCK
	1SBB
	1223
	0.0%
	0.0%
	1.57

	ZDOCK
	1T6B
	70
	0.0%
	0.2%
	0.97

	ZDOCK
	1TMQ
	891
	0.0%
	0.0%
	1.78

	ZDOCK
	1ZHI
	847
	0.0%
	0.5%
	1.13

	ZDOCK
	2AJF
	2030
	0.0%
	0.0%
	2.03

	ZDOCK
	2JEL
	1782
	0.0%
	0.0%
	1.10


For each complex of each pool the table gives the position the shape proxy assigns to the nearest-native pose, the near-native share of the candidate set at K = 20 and K = 400, and the interface RMSD of the closest pose in the pool.
Table S9 Composition of the top twenty poses, pool by pool.
	pool
	median interface RMSD of top 20 (A)
	median contacts
	median clashes
	rank corr(proxy, contacts)

	perturbation
	0.37
	544
	2.2
	+0.288

	ZDOCK
	15.90
	728
	13.2
	+0.158


For each pool the table gives the median, over complexes, of the interface RMSD, the receptor-ligand contact count and the clash count of the twenty poses the shape proxy ranks first, and the rank correlation between the proxy and the contact count.
Table S10 Sensitivity of the injection gate to its threshold.
	pool
	K grid
	60%
	70%
	80%

	perturbation
	20-400
	22/25
	22/25
	23/25

	ZDOCK
	20-3600
	1/40
	2/40
	9/40


The cell passes when the mean rank of the nearest-native pose under the true score is below a fixed fraction of the larger of the two mean destroyed ranks; the fraction is 70 percent in the main text. The table gives the number of the 25 cells that pass at 60, 70 and 80 percent.
Table S11 Power and uncertainty of the paired design.
	pool
	K
	wins
	fraction (95% CI)
	p
	detectable fraction at 80% power

	perturbation
	20
	21/22
	0.95 (0.78-0.99)
	< 0.0001
	0.77

	perturbation
	50
	21/22
	0.95 (0.78-0.99)
	< 0.0001
	0.77

	perturbation
	100
	19/22
	0.86 (0.67-0.95)
	0.0009
	0.77

	perturbation
	200
	17/22
	0.77 (0.57-0.90)
	0.0169
	0.77

	perturbation
	400
	16/22
	0.73 (0.52-0.87)
	0.0525
	0.77

	ZDOCK
	20
	7/13
	0.54 (0.29-0.77)
	1.0000
	0.86

	ZDOCK
	50
	10/14
	0.71 (0.45-0.88)
	0.1796
	0.86

	ZDOCK
	100
	9/14
	0.64 (0.39-0.84)
	0.4240
	0.86

	ZDOCK
	200
	10/14
	0.71 (0.45-0.88)
	0.1796
	0.86

	ZDOCK
	400
	9/14
	0.64 (0.39-0.84)
	0.4240
	0.86

	ZDOCK
	1000
	6/14
	0.43 (0.21-0.67)
	0.7905
	0.86

	ZDOCK
	2000
	4/14
	0.29 (0.12-0.55)
	0.1796
	0.86

	ZDOCK
	3600
	3/13
	0.23 (0.08-0.50)
	0.0923
	0.86


A win is a complex on which the potential places the nearest-native pose higher than the shape proxy. The third column is the win fraction with its 95 percent Wilson interval; the last column is the win fraction that the design would detect at 80 percent power with a two-sided test at 0.05. The last column is not a power calculation in the usual sense but its exact binomial equivalent: for a paired design of this size, the smallest win fraction that would reach a two-sided p below 0.05.
Table S12 The ZDOCK pool subsampled to 400 poses per complex.
	seed
	K
	rho, shape
	rho, potential
	best rank, shape
	best rank, potential
	paired W/L
	p (two-sided)

	1
	20
	-0.036
	+0.106
	14.0
	8.0
	11/3
	0.0574

	1
	50
	-0.028
	+0.026
	22.5
	18.0
	8/6
	0.7905

	1
	100
	+0.008
	+0.049
	43.5
	55.0
	6/8
	0.7905

	1
	200
	+0.019
	-0.029
	100.0
	113.5
	5/9
	0.4240

	1
	400
	-0.028
	-0.030
	101.0
	179.5
	7/7
	1.0000

	2
	20
	-0.081
	-0.021
	13.5
	8.5
	6/5
	1.0000

	2
	50
	+0.056
	-0.073
	28.0
	32.5
	5/9
	0.4240

	2
	100
	-0.010
	+0.006
	50.0
	40.0
	7/6
	1.0000

	2
	200
	+0.016
	-0.005
	92.5
	107.5
	7/7
	1.0000

	2
	400
	-0.017
	-0.031
	237.5
	240.5
	9/5
	0.4240

	3
	20
	+0.043
	+0.023
	11.0
	7.5
	8/4
	0.3877

	3
	50
	+0.065
	+0.005
	15.0
	13.5
	7/6
	1.0000

	3
	100
	+0.036
	+0.023
	49.0
	56.5
	7/7
	1.0000

	3
	200
	+0.020
	-0.019
	120.5
	116.5
	7/7
	1.0000

	3
	400
	-0.024
	-0.016
	188.0
	282.0
	6/8
	0.7905


The subsampling makes the equal-K comparison one between equally sized pools. Three fixed seeds are shown. The conclusion of Table 3 is unchanged.
Table S13 Conformational change across the benchmark, and the position of the rigid-body subset.
	subset
	n
	median
	q25
	q75
	max

	all triaged
	230
	1.21
	0.79
	2.11
	22.70

	interface RMSD < 1 Å (rigid)
	88
	0.73
	0.56
	0.85
	0.99

	1 Å ≤ interface RMSD < 2.2 Å
	91
	1.42
	1.19
	1.90
	2.20

	interface RMSD ≥ 2.2 Å
	51
	2.90
	2.55
	3.98
	22.70

	training set
	182
	1.25
	0.82
	2.17
	22.70

	test set (n = 22)
	22
	0.68
	0.56
	0.81
	0.96


The unbound-to-bound interface RMSD is given for all 230 complexes of Docking Benchmark 5 that could be triaged, split by the 1 Å rigidity filter used here and by membership of the training and test sets. The studied subset is the rigid end of the benchmark. The excluded complexes include the large-conformational-change cases that a docking pipeline finds hardest, which is one reason a real search output contains so few near-native poses.
Table S14 The controlled experiment, complex by complex.
	complex
	K
	PB: rank shape / potential
	PU: rank shape / potential
	SU: rank shape / potential
	PB: rho shape / potential
	PU: rho shape / potential
	SU: rho shape / potential

	1AY7
	50
	30 / 11
	16 / 15
	44 / 21
	-0.296 / +0.865
	+0.228 / +0.085
	-0.035 / +0.381

	1BJ1
	50
	49 / 2
	47 / 38
	24 / 50
	-0.741 / +0.970
	-0.372 / -0.479
	-0.006 / -0.171

	1E96
	50
	24 / 7
	42 / 40
	39 / 20
	-0.346 / +0.898
	+0.061 / -0.281
	+0.059 / -0.045

	1EFN
	50
	18 / 12
	4 / 25
	13 / 19
	+0.140 / +0.768
	+0.656 / +0.367
	-0.010 / +0.018

	1EWY
	50
	47 / 6
	39 / 14
	38 / 32
	-0.481 / +0.939
	-0.379 / +0.124
	-0.125 / +0.058

	1JPS
	50
	49 / 2
	39 / 17
	11 / 32
	-0.180 / +0.941
	-0.300 / +0.576
	+0.156 / +0.088

	1KTZ
	50
	2 / 15
	10 / 34
	24 / 21
	+0.419 / +0.488
	+0.263 / -0.023
	+0.040 / +0.201

	1NCA
	50
	17 / 8
	15 / 4
	4 / 50
	+0.108 / +0.832
	+0.302 / +0.655
	-0.026 / -0.060

	1SBB
	50
	23 / 2
	41 / 38
	43 / 17
	-0.257 / +0.952
	+0.402 / -0.748
	+0.030 / +0.135

	1T6B
	50
	48 / 7
	45 / 49
	11 / 8
	-0.210 / +0.927
	-0.254 / -0.844
	+0.143 / -0.052

	1TMQ
	50
	21 / 4
	48 / 26
	22 / 7
	+0.362 / +0.782
	-0.371 / -0.134
	+0.135 / +0.183

	1ZHI
	50
	29 / 5
	32 / 38
	31 / 4
	-0.015 / +0.878
	+0.136 / -0.380
	-0.061 / +0.150

	2AJF
	50
	32 / 3
	31 / 48
	37 / 16
	-0.322 / +0.847
	+0.029 / -0.536
	-0.088 / +0.341

	2JEL
	50
	41 / 2
	49 / 13
	39 / 13
	-0.201 / +0.903
	-0.027 / +0.155
	-0.239 / +0.287

	BOYV
	50
	35 / 4
	23 / 27
	n/a
	-0.243 / +0.924
	-0.273 / -0.034
	n/a

	1AY7
	400
	56 / 5
	16 / 42
	91 / 88
	+0.696 / +0.569
	+0.726 / +0.412
	+0.087 / +0.238

	1BJ1
	400
	69 / 21
	101 / 170
	358 / 398
	+0.827 / +0.697
	+0.605 / +0.021
	-0.001 / -0.080

	1E96
	400
	24 / 42
	144 / 230
	127 / 372
	+0.683 / +0.271
	+0.490 / -0.258
	+0.060 / -0.146

	1EFN
	400
	18 / 15
	269 / 252
	393 / 49
	+0.644 / +0.337
	-0.500 / -0.557
	-0.002 / +0.155

	1EWY
	400
	47 / 100
	39 / 210
	351 / 53
	+0.767 / +0.347
	+0.767 / +0.021
	+0.117 / -0.036

	1JPS
	400
	64 / 2
	57 / 91
	253 / 345
	+0.834 / +0.770
	+0.804 / +0.555
	+0.115 / -0.103

	1KTZ
	400
	2 / 30
	50 / 276
	211 / 178
	+0.483 / -0.307
	+0.274 / -0.627
	-0.040 / +0.019

	1NCA
	400
	17 / 10
	15 / 13
	64 / 317
	+0.661 / +0.197
	+0.653 / +0.044
	+0.020 / -0.004

	1SBB
	400
	23 / 19
	215 / 241
	203 / 61
	+0.727 / +0.426
	-0.054 / -0.253
	-0.024 / -0.108

	1T6B
	400
	48 / 156
	197 / 223
	70 / 257
	+0.779 / +0.321
	+0.276 / -0.089
	-0.019 / +0.060

	1TMQ
	400
	21 / 4
	82 / 203
	378 / 300
	+0.343 / -0.077
	+0.292 / -0.407
	+0.077 / -0.071

	1ZHI
	400
	29 / 6
	32 / 189
	307 / 110
	+0.529 / -0.045
	+0.372 / -0.288
	+0.102 / +0.023

	2AJF
	400
	32 / 4
	158 / 209
	126 / 3
	+0.710 / +0.466
	+0.041 / -0.196
	+0.085 / +0.215

	2JEL
	400
	41 / 3
	93 / 142
	203 / 86
	+0.595 / +0.343
	+0.264 / -0.203
	+0.023 / +0.030

	BOYV
	400
	65 / 88
	23 / 132
	n/a
	+0.809 / +0.235
	+0.593 / +0.077
	n/a


PB, PU and SU at K = 50 and K = 400: the rank each channel assigns to the nearest-native pose and the rank correlation of each channel. The two perturbation arms share the pose generator, so a difference between their PU and PB columns is a coordinate effect; PU and SU share the structures, so a difference between their SU and PU columns is a pose-source effect.
Table S15 The injection gate on the three arms, resolved per complex.
	arm
	channel
	K = 20
	K = 50
	K = 100
	K = 200
	K = 400
	all

	PB
	shape
	2
	6
	11
	15
	15
	49

	PB
	sph
	15
	15
	15
	13
	15
	73

	PB
	mean
	15
	15
	15
	14
	15
	74

	PB
	pow25
	15
	15
	14
	13
	15
	72

	PB
	mhc
	15
	15
	14
	9
	13
	66

	PU
	shape
	3
	5
	9
	9
	12
	38

	PU
	sph
	8
	8
	8
	10
	12
	46

	PU
	mean
	7
	6
	2
	3
	7
	25

	PU
	pow25
	8
	6
	4
	7
	9
	34

	PU
	mhc
	7
	5
	3
	0
	5
	20

	SU
	shape
	5
	7
	4
	4
	6
	26

	SU
	sph
	7
	10
	11
	6
	7
	41

	SU
	mean
	8
	10
	8
	6
	8
	40

	SU
	pow25
	8
	8
	9
	6
	7
	38

	SU
	mhc
	7
	8
	7
	6
	8
	36

	PB
	all five channels
	62
	66
	69
	64
	73
	334

	PU
	all five channels
	33
	30
	26
	29
	45
	163

	SU
	all five channels
	35
	43
	39
	28
	36
	181


A cell passes when the rank the true score assigns to the nearest-native pose is below 70 percent of the larger of the two mean ranks obtained from a sign-reversed and from a shuffled score (200 permutations, fixed seed). Each entry is the number of complexes of that arm on which the channel passes, at that candidate-set size.
Table S16 Mechanistic diagnostics on the three arms, over the whole pool of each arm.
	arm
	complex
	rho, shape vs i-RMSD
	rho, potential vs i-RMSD
	rank corr, potential vs pair count
	rank corr, hard-core vs pair count
	rank corr, clash vs i-RMSD
	rank corr, potential score vs clash count

	PB
	1AY7
	+0.696
	+0.569
	+0.389
	+0.759
	+0.071
	+0.771

	PB
	1BJ1
	+0.827
	+0.697
	+0.367
	+0.709
	+0.398
	+0.884

	PB
	1E96
	+0.683
	+0.271
	+0.606
	+0.886
	+0.012
	+0.904

	PB
	1EFN
	+0.644
	+0.337
	+0.272
	+0.776
	-0.292
	+0.592

	PB
	1EWY
	+0.767
	+0.347
	+0.687
	+0.881
	+0.108
	+0.828

	PB
	1JPS
	+0.834
	+0.770
	+0.437
	+0.784
	+0.470
	+0.876

	PB
	1KTZ
	+0.483
	-0.307
	+0.644
	+0.870
	-0.436
	+0.912

	PB
	1NCA
	+0.661
	+0.197
	+0.610
	+0.914
	-0.099
	+0.881

	PB
	1SBB
	+0.727
	+0.426
	+0.533
	+0.729
	+0.165
	+0.878

	PB
	1T6B
	+0.779
	+0.321
	+0.735
	+0.866
	+0.229
	+0.907

	PB
	1TMQ
	+0.343
	-0.077
	+0.665
	+0.860
	-0.383
	+0.895

	PB
	1ZHI
	+0.529
	-0.045
	+0.779
	+0.934
	-0.161
	+0.907

	PB
	2AJF
	+0.710
	+0.466
	+0.536
	+0.798
	+0.056
	+0.810

	PB
	2JEL
	+0.595
	+0.343
	+0.582
	+0.847
	-0.047
	+0.867

	PB
	BOYV
	+0.809
	+0.235
	+0.675
	+0.714
	+0.431
	+0.930

	PB
	median
	+0.696
	+0.337
	+0.606
	+0.847
	+0.056
	+0.881

	PU
	1AY7
	+0.726
	+0.412
	+0.572
	+0.895
	-0.082
	+0.786

	PU
	1BJ1
	+0.605
	+0.021
	+0.839
	+0.897
	+0.008
	+0.987

	PU
	1E96
	+0.490
	-0.258
	+0.927
	+0.943
	-0.265
	+0.980

	PU
	1EFN
	-0.500
	-0.557
	+0.921
	+0.962
	-0.625
	+0.950

	PU
	1EWY
	+0.767
	+0.021
	+0.858
	+0.911
	+0.016
	+0.934

	PU
	1JPS
	+0.804
	+0.555
	+0.619
	+0.857
	+0.195
	+0.863

	PU
	1KTZ
	+0.274
	-0.627
	+0.873
	+0.914
	-0.532
	+0.936

	PU
	1NCA
	+0.653
	+0.044
	+0.712
	+0.930
	-0.259
	+0.858

	PU
	1SBB
	-0.054
	-0.253
	+0.940
	+0.959
	-0.263
	+0.981

	PU
	1T6B
	+0.276
	-0.089
	+0.933
	+0.947
	-0.066
	+0.993

	PU
	1TMQ
	+0.292
	-0.407
	+0.879
	+0.927
	-0.476
	+0.976

	PU
	1ZHI
	+0.372
	-0.288
	+0.914
	+0.953
	-0.322
	+0.967

	PU
	2AJF
	+0.041
	-0.196
	+0.955
	+0.972
	-0.210
	+0.982

	PU
	2JEL
	+0.264
	-0.203
	+0.902
	+0.934
	-0.230
	+0.987

	PU
	BOYV
	+0.593
	+0.077
	+0.759
	+0.796
	+0.110
	+0.982

	PU
	median
	+0.372
	-0.196
	+0.879
	+0.930
	-0.230
	+0.976

	SU
	1AY7
	-0.074
	+0.018
	+0.397
	+0.576
	-0.156
	+0.782

	SU
	1BJ1
	-0.147
	-0.041
	+0.593
	+0.697
	-0.066
	+0.921

	SU
	1E96
	+0.052
	-0.253
	+0.547
	+0.695
	-0.183
	+0.818

	SU
	1EFN
	-0.062
	-0.016
	+0.592
	+0.701
	-0.098
	+0.848

	SU
	1EWY
	-0.002
	+0.029
	+0.393
	+0.574
	-0.166
	+0.742

	SU
	1JPS
	+0.045
	-0.118
	+0.481
	+0.662
	-0.106
	+0.841

	SU
	1KTZ
	-0.019
	-0.011
	+0.526
	+0.655
	+0.002
	+0.842

	SU
	1NCA
	-0.105
	-0.112
	+0.606
	+0.748
	-0.137
	+0.883

	SU
	1SBB
	-0.086
	-0.143
	+0.608
	+0.719
	-0.122
	+0.858

	SU
	1T6B
	-0.039
	+0.063
	+0.408
	+0.610
	+0.014
	+0.809

	SU
	1TMQ
	-0.084
	-0.089
	+0.405
	+0.606
	-0.174
	+0.810

	SU
	1ZHI
	+0.126
	-0.080
	+0.487
	+0.666
	-0.100
	+0.772

	SU
	2AJF
	+0.027
	+0.195
	+0.502
	+0.661
	+0.010
	+0.855

	SU
	2JEL
	-0.048
	-0.094
	+0.606
	+0.730
	-0.184
	+0.866

	SU
	median
	-0.043
	-0.060
	+0.514
	+0.664
	-0.114
	+0.841


Interface size is the mean number of atom-type pairs scored against the potential; clashes are atom pairs closer than 2.4 Å. The two “rank correlation” columns test whether the potential has become a counter of favorable contacts, and whether the pool rewards or punishes a strained interface.
Table S17 IRAD, the rescoring algorithm distributed with ZDOCK.
	K
	median best-pose rank, IRAD
	median best-pose rank, ZDOCK
	median pooled rho, IRAD
	median pooled rho, ZDOCK
	complexes with a hit, IRAD
	same, ZDOCK
	IRAD better / worse
	p (two-sided)
	random order would give

	20
	11.0
	11.0
	-0.005
	-0.038
	1 of 15
	2 of 15
	8/7
	1
	10

	50
	26.0
	26.0
	+0.021
	+0.047
	3 of 15
	4 of 15
	6/9
	0.6072
	26

	100
	67.0
	38.0
	+0.137
	-0.011
	5 of 15
	4 of 15
	7/8
	1
	50

	200
	135.0
	141.0
	+0.069
	-0.026
	8 of 15
	5 of 15
	8/7
	1
	100

	400
	244.0
	330.0
	+0.065
	+0.002
	10 of 15
	6 of 15
	9/6
	0.6072
	200

	1000
	583.0
	466.0
	+0.050
	-0.030
	10 of 15
	7 of 15
	5/10
	0.3018
	500

	2000
	830.0
	1115.0
	+0.072
	-0.010
	11 of 15
	8 of 15
	8/7
	1
	1000

	3600
	1032.0
	2693.0
	+0.044
	-0.037
	12 of 15
	9 of 15
	14/1
	0.0009766
	1800

	54000
	4491.0
	14268.0
	+0.023
	-0.175
	14 of 15
	14 of 15
	8/7
	1
	27000


It is applied to the published ZDOCK 3.0.2 decoy set at six-degree sampling, 54,000 predictions per complex. IRAD and the raw ZDOCK score rank the same poses, so the comparison isolates the rescoring step with no confound of pool or pose set. IRAD is a composite rescoring function of the ZDOCK family, not a bare knowledge-based potential, and the decoy set’s own interface RMSD is the ground truth. The candidate set is built from each channel’s own score, and a hit is a candidate set that contains at least one near-native pose.
Table S18 Rescoring the candidate set a pipeline would hold.
	K
	rank of the nearest-native pose under the ZDOCK score
	under IRAD
	IRAD better / worse
	p (two-sided)

	20
	11.0
	10.0
	8/6
	0.7905

	50
	26.0
	27.0
	8/7
	1

	100
	38.0
	48.0
	7/8
	1

	200
	141.0
	68.0
	9/6
	0.6072

	400
	330.0
	167.0
	12/3
	0.03516

	1000
	466.0
	286.0
	10/5
	0.3018

	2000
	1115.0
	563.0
	11/4
	0.1185

	3600
	2693.0
	1866.0
	13/2
	0.007385

	54000
	14268.0
	4491.0
	8/7
	1


The candidate set is the one a pipeline actually holds — the top K by the ZDOCK score — and the table reports the rank the nearest-native pose gets under each ordering. A random ordering would give (K+1)/2.
Table S19 IRAD resolved per complex over the full decoy set.
	complex
	poses
	closest pose, interface RMSD
	IRAD rank of first near-native
	near-native poses in top 2000

	1BJ1
	54000
	0.70 Å
	3
	107

	1E96
	54000
	1.80 Å
	35
	19

	1NCA
	54000
	0.93 Å
	42
	13

	1T6B
	54000
	0.77 Å
	70
	17

	1JPS
	54000
	0.87 Å
	88
	20

	1AY7
	54000
	0.84 Å
	103
	26

	1ZHI
	54000
	0.92 Å
	115
	36

	1EWY
	54000
	1.43 Å
	164
	15

	1TMQ
	54000
	1.21 Å
	271
	31

	2JEL
	54000
	0.60 Å
	349
	6

	2AJF
	54000
	1.63 Å
	1388
	1

	1KTZ
	54000
	0.72 Å
	2296
	0

	1EFN
	54000
	1.34 Å
	5885
	0

	1SBB
	54000
	1.39 Å
	24438
	0

	BOYV
	54000
	5.11 Å
	none
	0


Each row is one complex of the decoy set. The last column counts near-native poses in the top 2000, which is the quantity the decoy set’s own Hits statistic reports. Self-checks were performed before any number was written: the published rank column and score column of the score file agree in order for every complex. The number of near-native poses and the position of the first one, recomputed from the score and RMSD files, reproduce the values in the statistics distributed with the decoy set for all 15 complexes examined.
Table S20 The same score on two angular grids, complex by complex.
	complex
	poses 15°
	poses 6°
	near-native share, 15°
	near-native share, 6°
	nearest-native rank, 15°
	nearest-native rank, 6°

	1AY7
	3600
	54000
	0.03%
	0.05%
	1567
	6077

	1BJ1
	3600
	54000
	0.61%
	0.65%
	1
	2

	1E96
	3600
	54000
	0.00%
	0.01%
	–
	5473

	1EFN
	3600
	54000
	0.00%
	0.01%
	–
	42156

	1EWY
	3600
	54000
	0.00%
	0.04%
	–
	158

	1JPS
	3600
	54000
	0.17%
	0.11%
	688
	6091

	1KTZ
	3600
	54000
	0.06%
	0.04%
	1310
	13325

	1NCA
	3600
	54000
	0.08%
	0.09%
	56
	390

	1SBB
	3600
	54000
	0.03%
	0.00%
	1560
	23363

	1T6B
	3600
	54000
	0.06%
	0.10%
	381
	440

	1TMQ
	3600
	54000
	0.14%
	0.11%
	9
	8

	1ZHI
	3600
	54000
	0.22%
	0.24%
	93
	188

	2AJF
	3600
	54000
	0.00%
	0.01%
	–
	14269

	2JEL
	3600
	54000
	0.33%
	0.29%
	13
	27

	median
	3600
	54000
	0.06%
	0.09%
	381
	5473


The ZDOCK 3.0.2 raw score is supplied with both decoy sets, so its ranking behavior can be compared on 14 complexes at two sampling densities without rebuilding any pose: the published 15° set (3,600 predictions per complex) and the 6° set (54,000 per complex), both built for Docking Benchmark 4. A pose is near-native at an interface RMSD of 2.0 Å or less, the definition used in the text; the decoy sets’ own Hits count uses 2.5 Å and is not used here. Whole-pool rank correlation between the ZDOCK score and closeness to native (positive means the higher-scoring pose is the closer one), median over complexes: 0.176 at 15° and 0.175 at 6°.
Table S21 Hits and near-native counts at the two sampling densities.
	K
	complexes with a hit, 15°
	6°
	median near-native count, 15°
	6°

	20
	3 of 14
	2 of 14
	0
	0

	50
	3 of 14
	3 of 14
	0
	0

	100
	5 of 14
	3 of 14
	0
	0

	200
	5 of 14
	5 of 14
	0
	0

	400
	6 of 14
	6 of 14
	0
	0

	1000
	7 of 14
	7 of 14
	2
	4

	2000
	10 of 14
	7 of 14
	2
	7

	3600
	10 of 14
	7 of 14
	2
	10


A hit is a candidate set that contains at least one near-native pose, and the count columns give the number of near-native poses inside it.
List of supplementary tables
Table S1 Scoring channels computed on every pose, with the direction in which each is read.
Table S2 Independent recomputation and cross-checks, with the outcome of each.
Table S3 Leave-one-out analysis on the twenty-two-complex perturbation pool.
Table S4 Injection gate resolved per complex, for every channel and candidate-set size.
Table S5 Best-pose rank against the CAPRI quality class and the i-RMSD definition.
Table S6 Per-complex diagnostics on the twenty-two-complex perturbation pool at K = 400.
Table S7 The ZDOCK pool ranked by ZDOCK’s own score instead of the shape proxy.
Table S8 Composition of the candidate set, complex by complex.
Table S9 Composition of the top twenty poses, pool by pool.
Table S10 Sensitivity of the injection gate to its threshold.
Table S11 Power and uncertainty of the paired design.
Table S12 The ZDOCK pool subsampled to 400 poses per complex.
Table S13 Conformational change across the benchmark, and the position of the rigid-body subset.
Table S14 The controlled experiment, complex by complex.
Table S15 The injection gate on the three arms, resolved per complex.
Table S16 Mechanistic diagnostics on the three arms, over the whole pool of each arm.
Table S17 IRAD, the rescoring algorithm distributed with ZDOCK.
Table S18 Rescoring the candidate set a pipeline would hold.
Table S19 IRAD resolved per complex over the full decoy set.
Table S20 The same score on two angular grids, complex by complex.
Table S21 Hits and near-native counts at the two sampling densities.

