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Table S1. Scaffolds from CDB with high potency-based discontinuity scores.

Rank ScaffoldID PScS #Cpds #Targets #TargetCliffs MaxPot ItvPot
1 6445 1 30 24 4 11.52 10.12
2 9793 1 5 28 1 10.05 4.67
3 2269 1 4 3 1 9.17 4.79
4 1901 1 4 6 1 7.80 2.94
5 3866 1 3 9 2 9.35 4.49
6 6302 1 3 5 3 7.52 3.80
7 3658 1 3 3 1 9.15 3.50
8 5372 1 3 4 1 8.86 3.30
9 8790 1 3 2 1 8.82 3.06

10 6683 1 3 4 2 8.89 3.06
11 6891 0.99 5 3 2 8.39 4.83
12 8575 0.99 5 3 2 8.96 4.21
13 8792 0.99 4 2 1 7.64 3.20
14 3123 0.99 4 2 2 10.40 3.09
15 6141 0.99 3 2 2 8.78 2.84
16 2623 0.98 24 9 1 9.96 7.92
17 5821 0.98 9 3 3 8.22 6.08
18 759 0.98 8 3 1 8.28 4.51
19 3199 0.98 6 2 1 10.00 3.51
20 5629 0.98 4 3 2 10.00 3.98
21 3395 0.98 4 2 2 7.89 2.59
22 679 0.98 3 2 1 8.70 3.92
23 12673 0.98 3 4 2 8.15 3.46
24 6024 0.98 3 6 4 9.25 3.43
25 189 0.98 3 2 1 8.00 2.45
26 8134 0.98 3 2 2 5.82 2.24
27 5749 0.97 15 2 1 8.96 5.39
28 8852 0.97 8 2 2 8.52 3.88
29 12478 0.97 3 3 2 9.70 3.70
30 5710 0.97 3 2 1 10.40 3.07
31 1572 0.97 3 2 2 7.89 2.48
32 2134 0.97 3 3 3 8.85 2.37
33 3659 0.96 27 3 2 10.70 5.13
34 11047 0.96 8 10 2 9.10 5.36
35 2534 0.96 7 4 3 9.52 4.53
36 5413 0.96 3 11 1 9.19 3.49
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117 6783 0.82 14 5 1 11.00 4.75
118 9066 0.82 14 3 2 8.70 3.56
119 10495 0.82 9 2 1 8.00 3.37
120 1995 0.82 8 3 1 9.55 4.16
121 1104 0.82 6 4 1 8.55 4.70
122 469 0.82 6 3 2 9.30 3.90
123 8045 0.82 5 2 1 8.68 2.60
124 12747 0.82 4 3 2 9.89 4.39
125 1779 0.82 3 4 2 8.07 4.66
126 5314 0.81 20 3 2 9.30 6.34
127 2849 0.81 19 3 1 9.40 4.88
128 6955 0.81 8 7 2 9.22 4.88
129 941 0.81 6 10 5 8.60 5.08
130 1821 0.81 5 5 2 7.74 2.89
131 8483 0.81 4 2 2 8.85 2.52
132 5717 0.81 3 3 1 7.33 2.76
133 2809 0.80 5 4 1 8.89 4.77
134 1389 0.80 5 3 2 7.38 2.95
135 2151 0.80 4 3 1 8.70 2.48
136 12471 0.80 4 2 0 8.82 2.18
137 12383 0.80 3 2 1 8.90 2.52

The complete set of 137 CDB scaffolds with PScS greater than 0.8 that represent more
than two compounds active against more than one target is provided. For each scaffold,
the score-based rank position (Rank), discontinuity score (PScS), the number of unique
compounds it represents (#Cpds), the total number of targets (#Targets), the number of
targets for which it forms activity cliffs (#TargetCliffs), the average maximal potency

(MaxPot), and potency interval (ItvPot) are reported.



Table S2. Scaffolds from BDB with high potency-based discontinuity scores.

Rank ScaffoldID PScS  #Cpds #Targets #TargetCliffs MaxPot ItvPot
1 1990 1 6 2 1 9.30 3.70
2 413 1 4 2 2 7.82 3.54
3 455 1 4 2 2 7.89 3.45
4 1161 1 3 2 2 9.20 2.81
5 851 0.99 32 6 2 8.30 5.00
6 1921 0.99 3 3 1 8.70 3.31
7 363 0.98 17 4 2 10.89 5.66
8 299 0.98 4 2 1 7.10 3.54
9 546 0.98 3 2 2 7.89 2.59
10 1466 0.98 3 8 2 7.61 3.52
11 312 0.97 9 3 3 9.66 4.47
12 216 0.97 4 2 1 8.19 3.19
13 1601 0.97 4 2 2 8.69 2.96
14 1348 0.96 8 8 3 8.09 4.08
15 274 0.95 13 5 5 11.00 4.70
16 1304 0.95 13 4 1 9.59 3.51
17 453 0.95 7 2 2 7.68 3.62
18 424 0.95 5 3 2 9.70 4.26
19 2173 0.95 5 2 1 8.85 4.15

20 1144 0.94 9 3 1 7.68 2.95
21 1133 0.94 3 5 2 7.21 2.41
22 406 0.93 8 2 1 8.70 3.40
23 1538 0.93 4 2 1 9.30 5.78
24 2168 0.93 4 2 2 8.22 1.63
25 131 0.93 3 5 2 7.17 2.92
26 2115 0.93 3 3 1 9.30 4.20
27 1506 0.92 13 4 2 7.72 4.67
28 1922 0.92 8 4 1 7.41 2.73
29 2270 0.92 4 2 1 9.70 4.40
30 2395 0.92 4 5 1 9.77 5.26
31 1120 0.91 13 2 1 9.52 3.12
32 631 0.91 6 5 2 8.96 4.36
33 243 0.91 4 3 1 7.96 2.04
34 407 0.91 4 2 1 8.00 2.15
35 204 0.90 31 2 1 8.00 3.50
36 606 0.90 24 5 1 9.10 4.69
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The complete set of 75 BDB scaffolds with PScS greater than 0.8 that represent more
than two compounds active against more than one target is provided. For each scaffold,
the score-based rank position (Rank), discontinuity score (PScS), the number of unique
compounds it represents (#Cpds), the total number of targets (#Targets), the number of
targets for which it forms activity cliffs (#TargetCliffs), the average maximal potency

(MaxPot), and potency interval (ItvPot) are reported.



Table S3. Scaffolds from CDB with high selectivity-based discontinuity scores.

Rank ScaffoldID #Cpds  SScS #TPs  #TPCliffs Max ISRl  Itv ISRI

1 9230 5 1 3 1 2.98 297
2 10683 4 1 34 5 3.97 3.97
3 4991 3 1 3 3 3.56 2.98
4 10707 16 0.99 27 9 5.69 5.68
5 2840 7 0.99 3 2 3.84 3.70
6 6582 3 0.99 10 7 3.45 3.40
7 12673 3 0.98 6 3 3.40 3.37
8 3211 3 0.97 3 2 3.72 3.65
9 3754 7 0.96 3 1 3.31 3.07
10 5304 5 0.96 6 2 2.32 1.90
11 572 5 0.95 3 2 3.64 3.58
12 7198 4 0.95 3 2 3.33 3.15
13 4266 3 0.95 3 1 3.89 3.70
14 8848 3 0.95 6 2 2.05 2.01
15 143 7 0.94 3 2 4.41 4.40
16 5834 6 0.93 6 3 2.36 1.86
17 7991 21 0.92 10 3 3.66 3.65
18 3153 3 0.92 3 1 1.31 1.22
19 10439 5 0.91 6 3 3.07 2.84
20 973 3 0.91 21 1 3.62 3.62
21 12298 4 0.90 3 2 2.33 2.33
22 1779 3 0.90 6 3 2.94 2.93
23 12627 3 0.90 3 2 3.56 3.46
24 2634 6 0.89 6 3 3.61 3.58
25 2712 8 0.88 6 2 3.73 3.54
26 1087 3 0.86 6 1 2.23 2.19
27 6611 13 0.84 3 1 2.02 2.01
28 9649 4 0.84 3 2 3.28 2.83
29 6332 17 0.83 35 3 4.22 4.22
30 12747 4 0.83 3 1 3.46 3.35
31 2008 3 0.82 3 2 3.09 3.09
32 6576 3 0.82 6 2 3.20 3.15
33 9011 66 0.81 3 1 2.77 2.77
34 347 23 0.81 3 2 271 2.70

All 34 CDB scaffolds with SScS greater than 0.8 that represent more than two

compounds active against more than one target are listed. For each scaffold, the score-



based rank position (Rank), discontinuity score (SScS), the number of unique compounds
it represents (#Cpds), the total number of target pairs (#TPs), the number of selectivity
cliffs it forms (#TPCliffs), the average absolute maximal selectivity ratio (Max ISRI), and

the selectivity interval (Itv ISRI) are reported.
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Table S4. Scaffolds from BDB with high selectivity-based discontinuity scores.

Rank ScaffoldID SScS #Cpds #TPs  #TPCliffs Max ISRI ItvISRI

1 2115 1 3 3 3 3.84 3.70
2 312 0.99 9 3 3 4.41 4.41
3 381 0.99 6 3 3 3.39 3.35
4 424 0.99 5 3 3 3.56 3.49
5 196 0.97 4 2 1 3.16 2.12
6 857 0.97 4 7 1 2.87 2.75
7 1425 0.96 6 3 1 2.90 1.85
8 733 0.96 3 3 1 2.07 2.07
9 1615 0.94 6 4 1 1.48 1.45
10 1008 0.94 3 4 2 3.07 2.94
11 1169 0.93 8 13 4 342 342
12 1001 0.92 4 4 2 2.01 1.54
13 1100 0.90 6 3 2 279 2.79
14 2005 0.88 8 3 2 3.26 3.18
15 511 0.87 10 3 1 3.40 3.00
16 466 0.87 9 3 3 2.88 2.53
17 1238 0.87 5 3 1 2.32 2.08
18 1152 0.86 21 9 2 3.66 3.65
19 362 0.85 6 3 1 2.54 2.28
20 1319 0.85 3 3 3 2.17 2.03
21 1106 0.84 5 10 4 2.26 2.24
22 2208 0.81 45 6 2 4.08 4.08
23 446 0.81 19 26 4 3.67 3.64

All 23 BDB scaffolds with SScS greater than 0.8 that represent more than two
compounds active against more than one target are listed. For each scaffold, the score-
based rank position (Rank), discontinuity score (SScS), the number of unique compounds
it represents (#Cpds), the total number of target pairs (#TPs), the number of selectivity
cliffs it forms (#TPCliffs), the average absolute maximal selectivity ratio (Max ISRI), and

the selectivity interval (Itv ISRI) are reported.

11



Table S5. SMILES representations of multi-target activity cliff scaffolds.

ScaffoldID SMILES
BDB

131 CI1C(=COc2cccccl2)c3cceec3

274 C(CNCICCCN(CCI1)Sc2cccen2)NCc3oc4cccccdc3

312 C(CNCCNCCNC(CNCCNCCNCCclcececceel)Cc2c[nH]c3cccee23)Cedcececccd
363 C(Nclcce(eel)c2ceceec2)c3cenn3cdeccccd

413 C(Nclcceeel)Oc2eecc30C4CC(CO4)c3c2

424 C(CNC(CNCCNC(CNCCNCCNCCclIceeeel)Cce2c¢[nH]e3ccece23)Ccdcececd)CeSceeecs
453 C(Sclcceecl)C2CCc3c(C2)[nH]cdcecccc34

455 C(Nclceceel)Oc2cec30C40CCC4Ac3c2

546 C(Nclceceel)Oc2cec3NC40CCC4c3c2

631 C(NCclccceel)c2ceccec2

833 C1Nc2cccec2C1=CNc3cccec3

851 CI1COC(CI)n2cnc3cnenc23

857 C(COclccc2c(Ne3ceceec3)nenc2cl ) C[NH+]4CCOCC4
1106 C1CCc2[nH]c(C=C3CNc4cc(cec34)cSccceeS)ec2Cl
1109 N(Sclccceel)c2eccec?
1133 clcec(cel)c2eencc2
1152 C1Cc2ccccc2Cl1
1161 CI1CCC2C(C1)C(Oc3ccecc23)cdcececd
1169 olncc(nl)c2nc3cencec3[nH]2
1255 CINN=CSI1
1257 N(clcceecl)c2nenc3ccecc23
1348 C(NCI1C[NH2+]CCCC10OCc2ccc(Cc3cccee3)cec2)cdeceecd
1357 CICCN(C1)Sc2cce3NCCc3c2
1373 C(CNclceeecl )NCC(CC2CCCCC2)NCN3CcCcocCc3
1466 C(Nclcceeel)C2CCCN2Sc3cccdNCCe4c3

1506 clcee(ecl)n2ccen2

1577 C1COc2cc(Ne3nccece(n3)cdennSnccccdS)cec201

1591 C(Nclccececel)c2ccce(Ne3nceec3cdeenend)c2

1601 C(Oclccee(el)c2e(Ce3cceec3)encdeceec24)cScceecS
2168 C(CCCNcl1c2CCCCc2[nH+]c3cccec13)CCCNcedc5SCCCCeS5[nH+]cbeecccd6
2363 C(NNICCCCCl1)c2ce(n3cecc3)n(n2)cdceccccd
2389 O(clcccecl)c2eccec2

CDB

347 CIC[C@@H]2CC(C[C@ @H]1[NH2+]2)c3ccecec3
478 C(CN[C@ @H]1CCc2cccccl2)Cc3cccec3

572 C1CCn2nccc2Cl1

679 C([C@H]1CO[C@H]2CCC[C@H]12)c3ccccce3

941 clnncsl

1060 C(C1CC1)[NH+]2CC[C@]34CCCCC3[C@H]2Cc5cccecds

12



1104
1105
1500
1572
1779
1821
1927
2423
2534
2712
2809
3010
3214
3355
3395
3500
3658
3659
3866
3936
4455
4512
4696
5044
5165
5314
5629
5710
5794
5821
6024
6141
6445
6508
6891
6955
7394

7637

7970
8115
8417
8483
8575
8790

CICCC(C1)Nc2nenc3c2nen3[C@H4CCC5C[C@H]45
C1CCC(=CC1)c2c[nH]c3cceec23
C(CN[C@ @H](CN1CC[C@H](C1)OCc2ccc3cccec3c2)Ccdeceecd)CeSc[nH]enS
C(CCCCCCOclcceccl)CCCCCNC2CC2
CINSc2ccccc2N1
CINCC(CN1)c2ccc(Oc3cccee3)ec2
N(Sclcccecl)c2nnes2
C(CNclceeecl )NC[C@H](CC2CCCCC2)NCN3CcCcocCc3
C1C[NH+]=C(Nc2ccccc2)N1
C(Nclnenc2clnen2[C@H]J3CCCO3)cdceccccd
C(IN1CCC(CC1)c2cccee2)c3cecce(c3)cdonc(nd)cScecesS
C(COCclcceceel)COc2cce(cc2)N3CCINH2+]C[C@ @H]3COc4ccc5SCCCNce5c4
CIC[NH+]2CCCI1C(C2)C#CC(c3cccce3)cdeccecd
C(CCclcceccl ) CN2CCC[C@H]2CNCc3ccecc3
C(Nclcceecl)Oc2cec3AN[C@ @HJ40CCC4c3c2
C1CCCn2cc(CCCNCC1)c3cececce23
C(CI=[NH+]CCN1)c2cccec2
C(CNCCNCCNCCclccceeel)Ce2cecccec2
CICCCOc2ccc(CCNCCl)cc2
clecec(cel)c2ec3cccec3[nH]2
C(CNI1CC[NH2+]CCI)NC[C@ @H]2CCCCNCOCCCC[C@ @H](Cc3ccc(cc3)cdeccecd)CN2
C(CCCCCNCICCHCCCCCOC2cccecec2
C(NPclceccecl)c2ceccec2
C(Cclcceccl)NCNce2nnces2
CI1CCCNCCc2ccc(OCCC1)cec2
N(clcceecl)e2nenc3encce23
olnc(nclc2ceenc2)c3ccecc3
C(Cclcceenl)Nce2ncec3oc(CedecceednScenenS)nc23
CI1CCOC1
C(Oclccec2eccecl2)c3cecces3
C(CCSclcces1)CNCCc2cceec2
C(CINH+]1CC[C@ @H](C1)N2CNC(C2)(c3cccec3)cdeccecd)OcScecced
CICCcCCC1
C(Cclccecc])[NH+]2CC[C@]3(CCC[C@ @H]2C3)cdcceecd
C(CN1CCCCDH[NH2+]C2CCCCC2
CIN[C@@H]1CCC[C@H]10Cc2ccc(Cc3cccec3)cc2)cdceceecd
C1Cc2ccccc2CN1Sc3ccecec3
C(CN[C@H]1CNc2ccceec2SCINC[C@H](NCCNC[C@ @H]3CCCN3C[C@ @H]4CCCN4)
C5Ccbccecc6CS
C(CN1CC[C@H](C1)OCc2ccc3cccec3c2)Cedceceecd
C(CN1CCN(CCc2ccc3cceec3c2)CC1)Cedcececccd
C(Nclceceel)Nc2ceee(ec2)c3c(ocdnence34)cSceceeS
olnc(c2cec3cceec3c2)cdcececcl4
C(CN1CcCceezcecee2
olnc(c2cccc3ceecc23)cdcececcl4
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8792
8852
8944
9066
9230
9571
9749
9992
10131
10483
10683
10707
10941
11047
11159
12298
12449
12478
12627
12673
12747

C(Nclceeecl)Oc2cec30[C@ @HJ40CCC4c3c2
CICC2[C@@H](Nc3cceec23)[NH2+]1
C(CCI1CCOCCI)[NH2+]CC2COc3cceec30C2
CICN2N(C1)c3nce(Ncdceeecd)ncc3C=C2c5cccecs
C(Nclcceeel)[C@HJ2CC[C@H]3C2CC[C@ @H]4[C@ @H]3CNC5=CCCCC45
CICC2[C@H](Nc3ccccc23)[NH2+]1
CICCN(CC1)Sc2cccec2
C(INH+]1CCC(CC1)c2cccec2)c3cccec3
N(clcee2neenc2cl)c3ncc[nH]3
C(Nclnenc2clnen2[C@ @H]3CCCO3)cdceccccd
C(NSclceccecl)c2ceccec2
CICCNC1
C(CN[C@ @H](CN1CC[C@H](C1)OCc2ccc3cccec3c2)Ccdeccecd)CeSccececS
C1Cccc=CcC1
C1C(=Cc2cccecl2)c3ccecec3
C(CNCCNCCN[C@ @H](CNCCNCCNCCclecccel)Cc2c[nH]c3cceec23)Cedeccecd
C(clInc2ccccc2[nH]1)c3ncdccccc4[nH]3
C(C1CC1)[NH+]2CC[C@]34[C@ @H]5CCCC3[C@H]2Ccbcccc(05)c46
CI1CC(CCCIN2Cc3ccccc3C2)[NH+]4CCN(CC4)cSceeecs
CICN(CC[NH2+]1)c2ccc(cc2)c3ceccce3
C(CCINH+]1CCN(CC1)c2ccecc2)CNCc3oc4cecccdc3

SMILES strings are provided for BDB and CBD scaffolds that are represented by at least

three active compounds and that form multi-target activity cliffs.
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Table S6. SMILES representations of multi-target selectivity cliff scaffolds.

ID Murcko
BDB
312 C(CNCCNCCNC(CNCCNCCNCCcleccceel)Cc2c[nH]c3cccee23)Cedceccccd
381 N(clcccecl)e2nenc3[nH]nc(cdceccecd)c23
424 C(CNC(CNCCNC(CNCCNCCNCCclIceeeel)Cce2c¢[nH]e3ccece23)Ccedcececd)CeSceeecs
446 C1Nc2cccec2C1=Cc3ccc[nH]3
466 C(N(clccceel)n2ennc2)c3cccce3
1001 C(Cclcceccl)NCce2ceccec2
1008 clen[nH]cl
1100 C(OC1CCCCO1)c2en(nn2)c3cccec3
1106 C1CCc2[nH]c(C=C3CNc4cc(cec34)cSceceeS)ec2Cl
1152 C1Cc2ccccc2Cl1
1169 olncc(nl)c2nc3cencec3[nH]2
1319 CICC(CC[NH2+]1)c2cccec3CC=C(0c23)Sc4dcccccd
2005 C(CNclcce2nec(ec2enl)c3cccec3)CINH+]4CC[NH2+]CC4
2115 clcee2nce(enc2cl)c3ncdcececc4[nH]3
2208 C(CN1CCCCI1)Cc2ccc(ce2)c3cccec3
CDB
143 C(CNCCNCCN[C@H](CNCCNCCNCCclecceel)Cc2c[nH]c3cccec23)Cedeccecd
347 CIC[C@@H]J2CC(C[C@ @H]1[NH2+]2)c3cceec3
572 C1CCn2nccc2Cl1
1779 CINSc2ccccc2N1
2008 C(NC1=Nc2cccee2N3CN(N=C13)c4cceecd)cSceeees
2634 CINCC=CN1
2712 C(Nclnenc2cInen2[ C@H]3CCCO3)cdceccecd
2840 clcee2ne(enc2cl)c3ncdcececc4[nH]3
3211 C(CCINH+]1CCN(CC1I)c2ccecc2)CNCc3ccdcecceeds3
4991 C(CN[C@ @H](CNCCN[C@H](CNCCNCCNCCclcececl)Cc2c[nH]c3cccec23)Cedecceed)CeSceecceeS
5304 CI1C[NH+](CCClc2c[nH]c3cccce23)[C@ @H]4Cc5ccecbeeecdc56
5834 clenn(nl)c2nc3cnenc3[nH]2
6332 C(clcceecl)n2¢3CCCc3c4dceceec24
6576 C(CNCNclcceceel)C[C@H]2C[C@H](Cc3cceec3)CCN2
6582 C(NCCI1CCCCC1)[C@H](Cc2c[nH]c3cceec23)NCN4CCCS5(CC4)C=CcbeceeccS6
7198 C1C[NH+](CCC1c2c[nH]c3ncecec23)[C@ @H]4Cc5ccccbececdc56
7991 C1Cc2ccccc2Cl1
8848 C(INH+]1CCC2(CC1)CNCN2c3cceec3)cdece50CO0c5c4
9649 C(Nclcee2nceec2c )\C=C\c3cceec3
10439 C(J[C@@H]ICNCCN[C@ @H](Cc2c[nH]c3cccec23)CNCCCCNCCNCCNI1 ))cdeceecd
10683 C(NSclceccecl)c2ceccec2
10707 CICCNC1
12298 C(CNCCNCCN[C@ @H](CNCCNCCNCCcleccceel)Cc2c[nH]c3cccee23)Cedeccecd
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12627 CICC(CCCIN2Cc3ccccc3C2)[NH+]4CCN(CC4)c5ceeecs
12673 CICN(CC[NH2+]1)c2ccc(cc2)c3ceccc3

SMILES strings are provided for BDB and CBD scaffolds that are represented by at least

three active compounds and form multi-target selectivtiy cliffs.

16



Supplementary Figure Legends

Figure S1. Scaffolds from CDB with high propensity to form activity cliffs. Scaffolds
from CDB are shown that represent more than two compounds and produce activity cliffs

for at least three targets. Scaffold IDs and target annotations are provided.

Figure S2. Scaffolds from BDB with high propensity to form activity cliffs. Scaffolds
from BDB are shown that represent more than two compounds and produce activity cliffs

for at least three targets. Scaffold IDs and target annotations are provided.

Figure S3. Scaffolds from CDB with high propensity to form selectivity cliffs.
Scaffolds from CDB are shown that represent more than two compounds and produce
selectivity cliffs for at least three target pairs. Scaffolds IDs and target pair annotations
are provided. For example, “A / B; C; D” means that a scaffold forms selectivity cliffs for

three target pairs, i.e. A/ B (i.e. Aover B), A/C,and A/D.

Figure S4. Scaffolds from BDB with high propensity to form selectivity cliffs.
Scaffolds from BDB are shown that represent more than two compounds and produce
selectivity cliffs for at least three target pairs. Scaffolds IDs and target pair annotations

are provided.
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Figure S1
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Figure S2
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Figure S3
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Figure S4
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