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Cross-validation groups for the dataset LPDB259 and LPDB160.

LPDB259:

(groupl): 1a9m, labe, ladb, ladc, laeq, laet, lavn, 1b6k, 1b6m, 1ba8, 1bai, 1bid, Lcil, lcnx, 1did, 1dif, 1dwc,
letr, 1{kf, 1fkg, 1flr, 1g2k, 1hhg, 1hhi, 1hpo, lhsg, 1hsh, 1htf, 1hvh, lhwr, livp, Imcf, Imch, 1nnb, 1okl 1ppc,
Itnh, 1tni, 1vac, 1xig, 2dbl, 2er7, 2web, 2wec, 2xis, 3ptb, 4er2, 4erd, Scpp, Shvp, Stmn, 8abp.

(group2): 1a30, ladk, 1a50, laaq, lac4, lae8, laed, lack, laco, 1afl, 1atl, 1bwa, 1bwb, 1bxo, 1bzm, 1¢83, 1¢87,
1c8k, 1cbs, lcbx, leny, levu, 1d3h, 1dbb, 1dbk, 1dbm, 1die, 1dwd, lela, lets, 1g35, 1hii, lhiv, lhps, lhpv, lhpx,
1hvj, 1hvk, 1k6p, 11dm, 1lyb, 1pph, lrne, 1sre, 2¢cpp, 2ifb, 3tmn, 4tln, 6abp, 6tmn, 7abp, 7hvp.

(group3): laeb, laee, laes, laeu, laev, lanf, lapu, lapv, 1b6j, 1b6l, 1bim, 1bmn, 1bto, 1bv9, 1byg, lcin, lcpi,
lctr, 1d3p, 1d41, 1d4p, 1dbj, lent, 1fax, 1fkn, 1gno, 1hbv, lhge, 1hhk, 1hih, 1hld, 1hxb, 1hxw, Imcj, Imcs, Insc,
1rbp, 2tsc, 2upj, 2wea, 3er3, 3ers, 4dfr, 4erl, 4hmg, 4tmn, Sabp, Scna, Stln, 9aat, 9abp, Shvp.

(group4): ladw, labf, laeg, lach, laen, lafk, lajv, laoe, lapw, 1b38, 1bap, 1bdr, Ibmm, 1c84, 1¢88, lcnw, 1ctt,
1dog, 1dwb, lebg, leed, lejn, lett, 1hdt, lhew, 1hgj, 1hhj, 1hos, 1hrn, lhtg, lida, 1k6c, 11dy, 11gr, Imcb, 1nsd,
1ppl, 1pso, 1sbp, 1tmn, 1tng, 1tnj, 2ctc, 2gbp, 2phh, 2vaa, 2vab, 3bto, 4hvp, 4ts1, 6¢pa, 8cpp.

(group5): 1a07, lac0, 1ac8, ladd, 1adf, laef, laem, lajx, lapb, lapt, 1b39, 1bil, 1bra, 1bv7, 1c2t, lcim, 1d3d, 1d4y,
1dih, 1dmp, lelc, lepo, lepp, 1hgh, lhsl, 1hte, 1hvi, 1hvl, lhvr, 11de, 1mnc, 1pgp, 1ppk, 1ppm, 1stp, 1tnk, 1tnl,
Itpp, lulb, luvs, 2acs, 2er6, 2ypi, 3cpa, 4phv, Ser2, Stim, 6¢pp, 7cpa, 7cpp, 7upj.

LPDB160:

(groupl): laaq, ladc, laee, laek, lajv, lapu, lavn, lelc, lets, lets, 1hhg, 1hhj, 1hih, 1hvi, lhvl, 1nsc, 1pgp,
1ppl, 1rbp, 1rne, 2¢pp, 2ctc, 2er6, 2phh, 4er2, 4erd, Scna, Ser2, Shvp, 7hvp, Tupj, 9aat, Shvp.

(group2): labe, labf, laev, lbap, 1bra, 1ctt, 1dbb, 1dif, 1dih, 1dog, 1dwc, leed, lepo, letr, lett, Lhpv, Imcf,
Imch, 1mcj, Ippc, 1pso, 1sre, l1tnk, 2acs, 2er7, 2tsc, 2upj, 2ypi, 3tmn, 4dfr, 4hmg, 6abp.

(group3): ladw, lac8, ladf, laed, laeg, laen, laes, lajx, lapb, lapt, lapv, 1dwd, lebg, 1hdt, 1hhk, 1hos, 1hps,
1hvk, 1l1dm, 1lgr, 1nsd, 1ppk, 1stp, 1tnh, 2ifb, 3ptb, 4phv, Sabp, Scpp, Stim, 7cpp, 8abp.

(group4): ladd, laeb, laeh, laeq, laet, 1bid, 1bmn, 1dbm, 1dwb, lela, lent, 1hhi, 1hsg, 1hsl, 1htf, 1hvj, 1hvr,
11lyb, 1mcs, 1nnb, 1pph, 1ppm, 1tni, Itnj, lulb, luvs, I1xig, 2xis, 4erl, 4hvp, 6¢pp, 7abp.

(group5): lac4, lae8, laef, laem, laco, laecu, lapw, 1bmm, 1dbj, 1dbk, lepp, 1fkf, 1gno, 1hbv, 1hpx, lhte, 1htg,

Imcb, 1tng, 1tnl, 1tpp, 1vac, 2dbl, 2gbp, 2wea, 2web, 2wec, 3er3, 3erS, 4ts1, 8cpp, 9abp.



Table S1. Data look-up tables for distance dependent pair potentials W,ir(T).

Distance OH CH HH NH CcC ON oC NC 00 other
1.00

1.25

1.50

1.75 -2.25 0.61

2.00 -2.27 0.87 2.00 2.00
2.25 -1.40 -0.80 1.56 -0.37
2.50 -0.92 2.00 -1.01 1.60 0.94
2.75 -1.06 0.99 -0.70 0.42 -0.69 -0.17 0.48
3.00 -0.57 0.11 -0.34 0.06 -1.49 2.00 -1.36 0.36
3.25 -0.25 -0.20 -0.15 0.10 2.00 -0.82 0.31 1.93 -0.68 0.07
3.50 -0.13 -0.16 -0.08 0.05 1.80 -0.07 -0.37 1.08 -0.44 0.12
3.75 0.06 -0.06 -0.03 0.03 0.51 0.18 -0.44 0.28 -0.16 0.06
4.00 0.16 0.00 -0.02 0.02 0.07 0.26 -0.33 0.05 0.08 -0.03
4.25 0.11 -0.03 0.02 -0.03 -0.01 0.14 -0.10 0.07 0.18 -0.07
4.50 0.10 -0.04 0.03 -0.01 -0.08 0.09 0.03 0.13 0.21 -0.01
4.75 0.10 -0.01 0.02 0.01 -0.12 0.00 0.05 0.06 0.22 -0.15
5.00 0.11 0.02 0.01 0.06 -0.17 -0.03 0.07 -0.10 -0.16 -0.05
5.25 0.09 0.02 0.02 0.00 -0.14 -0.12 0.08 -0.16 -0.04 -0.03
5.50 0.02 0.00 0.06 -0.04 -0.10 0.10 0.04 -0.18 0.09 0.10
5.75 0.03 -0.01 0.07 -0.05 -0.10 0.19 -0.01 -0.15 0.18 0.02
6.00 0.03 0.00 0.06 -0.05 -0.11 0.22 0.01 -0.14 0.19 -0.02

Table S2. Weights Ap,ir for the scoring functinon S3w fit to LPDB259.

OH CH HH NH CC ON oC NC 00
0.380 3.994 0.000 7.727 0.00 1.428 0.00 0.00 0.456




Table S3. Enrichement Factors and ROC curves.

re-rank LPDB all MW  True EF Low MW Low MW High MW all MW  True AUC Low MW Low MW High MW
all poses top5 DP Rank 180-700 320-450 180-375 320-375 375-450 180-700 320-450 180-375 320-375 375-450
Stepl Stepl Stepl Step2 <EF> <EF> <EF> <EF> <EF> AUC AUC AUC AUC AUC
LIE(Rdie) LIE(Rdie) -1.53 LIE(GBMV)[ 7.1
LIE(Rdie) LIE(GBMV) -1.62 LIE(GBMV)| 7.3
Rdie Rdie -1.21 LIE(GBMV) 5.9
Rdie  LIE(GBMV) -1.62 LIE(GBMV)| 7.2
LIE(Rdie) LIE(Rdie) -1.53 S1 11.6
LIE(Rdie) LIE(GBMV) -1.62 S1 11.9
Rdie Rdie -1.21 S1 10.7
Rdie LIE(GBMV) -1.62 S1 11.2
LIE(Rdie) LIE(Rdie) -1.53 S2 4.6
LIE(Rdie) LIE(GBMV) -1.62 S2 5.1
Rdie Rdie -1.21 S2 3.8
Rdie LIE(GBMV) -1.62 S2 3.8
LIE(Rdie) LIE(Rdie) -1.53 S2h 0.62 | 0.61 [ 0.63 | 0.65
LIE(Rdie) LIE(GBMV) -1.62 S2h 0.64 0.65 0.63 0.66 0.64
Rdie Rdie -1.21 S2h 0.60 0.60 0.60
Rdie LIE(GBMV) -1.62 S2h 0.64 0.65 0.63 0.66 0.64
LIE(Rdie) LIE(Rdie) -1.53 S3
LIE(Rdie) LIE(GBMV) -1.62 S3
Rdie Rdie -1.21 S3
Rdie LIE(GBMV) -1.62 S3
LIE(Rdie) LIE(Rdie) -1.53 S4
LIE(Rdie) LIE(GBMV) -1.62 S4
Rdie Rdie -1.21 S4
Rdie LIE(GBMV) -1.62 S4




Figure S1. Performance of S1, S2, S2h as a function of cutoff distance.
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Figure S2. distance dependent pair potentials W,ir(T).

1.0

Wpair(r)

=15

1.0

OH

0.5
0.0

ON

-0.5
-1.0
-1.5

CC

Distance (A)

25
2.0
1.5
1.0
0.5
0.0

-0.5

25
2.0
1.5
1.0
0.5
0.0
0.5

0.0

-0.5

-1.0

25
2.0
1.5
1.0
0.5
0.0

-0.5

oC

NC

6]0)

Other

Distance (A)




