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Figure S1: Clustering of 1,498 PubChem Assays deposited by the MLPCN and MLSCN screening centers
(only assays with data and no summary assays as of April 2010). A) Minimum Spanning Tree (MST)
visualization of the assays. The MST was generated from the similarity matrix, which was computed
based on text fingerprints derived from the key textual fields of PubChem assays using the Tanimoto
metric (see text). Nodes are colored by screening centers and shaped by assay format. B) and C) Assay
clusters and number of assay members per cluster computed by maximum dissimilarity clustering based
on text fingerprints as above (see text); note that the order of clusters is not related to how similar the
clusters are to each other. B) biochemical assays, C) cell-based assays. 1,486 assays are shown. Bars are
colored by screening center.
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Figure S2: Major luciferase assay technologies (by assay type) as annotated in PubChem as of April 2010.
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Figure S3: Luciferase assay kits (annotated from PubChem April 2010; 5 assays from the luciferase

reporter gene category in Figure S2 above are not annotated).
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Figure S4: Scatter plot of luciferase assay promiscuity Index (PCIdx) vs. the number of luciferase assays
in which each compounds was tested. PCldx was calculated independently for concentration response
and single concentration assays (based on PubChem luciferase assays as of April 2010). 15,080 data
points shown: at least ten assays tested, PCldx = 0.1, at least done active assay (compounds can overlap
between single concentration and concentration response). The size of each cycle or square is
proportional to number of assays in which the compound is active. The color indicates the Pareto front
computed by maximizing PCldx and the number of active assays.
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Figure S5: B-lactamase assay technology sub-categories (A) and assay kits (B) as annotated from
PubChem as of April 2010. Single concentration assays are shown in blue and concentration-response

assays in red.
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Figure S6. Compound promiscuity for B-lactamase assay technologies. Promiscuity Index vs. number of
tested assays as calculated from PubChem assays. A,B: enzyme activity (biochemical format); C,D: beta-
lactamase reporter gene assays (cell-based). A,C: concentration-response assays; B,D: single
concentration assays. Color and size indicate the number of assays (of each format) in which a
compound is active. 14,275 data points with at least one active assay shown: A: 1,408, B: 3,704, C:
9,163, D: 5,457.



Figure S7. Full Tanimoto similarity matrix of the most promiscuous 3-lactamase reporter gene
compounds (97, rows) vs. most promiscuous luciferase reporter gene compounds (102, columns). Color
scale from green (similarity 0) via yellow (similarity 0.5) to red (similarity 1.0). Tanimoto similarities
were computed using ECFP4 fingerprints. Most promiscuous compounds were defined based on PCldx
= 0.5 and a minimum of 10 assays in which they were tested.
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Figure S8. Histogram of all pair-wise Tanimoto similarities of the 102 most promiscuous luciferase
reporter gene compounds compared against the 97 most promiscuous beta-lactamase reporter gene
compounds. Tanimoto similarities were computed using ECFP4 fingerprints. Most promiscuous
compounds were defined as those with PCldx = 0.5 and which were tested in at least 10 assays. See
Figure S7 for the full similarity matrix.
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Table S1. 161 compounds identified as most promiscious in luciferase reporter gene assays (compare to Figure 3).
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Table S2. 97 compounds identified as most promiscous in B-lactamase cell-based assays.

Compounds were clustered by maximum common substructure (compare to Figure 5).

Cluster Info Single Concentration Concentration-Response
Structure SID CIL:gter CISuizteer PCldx Active Tested PCldx Active Tested
.
o JI R,
o ° | 17403439 1 71 077 10 13| 1.00 2
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ﬁon)@CH 17402824 7 5| 0.69 9 13 075 3
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Table S3. MCS Clusters of compounds that were found promicuous in both luciferase and B-lactamase reporter gene assays.

beta-Lactamase reporter

Luciferase reporter

Luciferase viability

conc-response single conc conc-response single conc conc-response single conc
Cluster Cluster Num Num Num Num Num Num
Structure SID ID Size PCldx |Tested |PCldx |Tested |PCldx Tested |PCldx Tested |PCldx Tested |PCldx |Tested
CI~%CI\[‘1/H =
Sk © m
é (c?H3 14729238 6 1 2 0.64 11 0.70 10 0.47 19 0.75 4 0.60 10
_ CHy 24817234 6 0.50 4 0.71 7 0.53 15 0.50 2 0.83 6
|
cl N
AR ° \END\O
@ EH, 14729216 6 1 4 0.56 9 0.70 10 0.52 21 0.50 4 0.60 10
CH,
Cl H
Cl N
CYe) N 7o)
é’ &, 14729217 6 1 4 0.64 11 0.75 4 0.26 19 0.56 9
cl N
.Sr'o © @\o
é’ &My 14728984 6 1 4 0.64 11 0.75 4 0.13 15 0.45 11
CH,
_ CH, 14729239 6 1 4 0.62 13 0.75 4 0.06 16 0.55 11
I
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NN /N 0
@A'.r \mea 845167 0.625 8 0.42 12 0.64 11 0.39 23 0.33 12
o
cn
NrN /N\?o
©AN/ Necn, 14723875 1 4 0.64 11 0.14 7 0.35 17 0.60 10
o
Cl
CH,
N/. /N\?o
v 0, 4251194 0.6 5 0.57 7 0.50 8 0.60 10 1.00 1.00 2
o
Be - 4249429 0.6 5 0.56 16 0.75 12 0.42 24 0.08 13
H3C\I
Hyc N (e] 0o
m 846490 0.7143 7 0.50 16 0.00 5 0.05 22 0.27 11
Cl '
o @Q;ﬁ( 17504456 073 11 | 000 3 | 000 11 000 5
s//> <:> OCHJ
?
+ SO
oo 3713133 0 2 0.36 14 0.80 10 0.05 22 0.00 0.36 11
-
|
\N
3712888 0.5 10 0.31 16 0.78 9 0.19 21 0.00 0.29 7
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& — " o g 855836 4 2 0.6 5 0.63 16 0.91 11 0.43 21 1.00 2 0.50

% 11111138 4 2 0.5 12 0.33 3

QNH s 4259151 6 2 0 2 0.00 14 0.50 10 0.09 22 0.00

HN\5 4255191 6 2 0.5 8 0.50 16 0.17 6 0.00 22 0.00
[OMN
N ,CHa
@g}—@‘”‘w, 4240658 7 2 0 2 000 14 | 058 @ 12 | 016 | 25 0.25
CH,
HQNQ\/[’N@ 17511547 7 2 0.73 11 0.00 3 0.00 15 1.00 1 0.20

11532977 8 1 1 2 0.73 11 0.33 6 0.50 18 0.71

{ 4258029 9 1 0.4286 7 0.50 16 0.60 10 0.36 22 1.00 1 0.46
Hjc/\/\_s’%l o

°% O 4251553 10 1 0.5 6 0.54 13 0.50 12 0.48 27 0.67 3 0.58
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