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Supplemental Information

Simplification of Overlapping Pharmacophore Elements. The initial pharmacophore model

of HIVp was created from a 1 ns trajectory using snapshots every 100 ps, aligned by Co

position. This resulted in an 8-site pharmacophore model in which two hydrogen-bonding
elements were contained within the aromatic or aromatic/hydrophobic sites (Fig. S1A). This 8-
site. model was searched against the databases with moderate results. Requiring eight
pharmacophore elements is a strict criterion, and we feared that it might be too specific. With
radii two times the cluster RMSD only 2% of the known inhibitors were identified. Reducing
the required elements to 6/8 enabled 72% of the known inhibitors to be identified with a false
positive rate of 22% (Fig. S1B). Therefore, we investigated removing each of the overlapping
elements in turn, resulting in two different, 6-site pharmacophore models. Removing the
overlapping doneptor sites gives the most predictive model, which shows improvement over the
8-site model, predicting 73% known actives and only 18% false positives at the same radii size
(Fig. S1B). However, removing the overlapping aromatic/hydrophobic sites (retaining the
doneptor sites) leads to a significant loss in the predictive power of the model and a sharp
increase in the number of false positives (up to 31% in Fig. S1B). Therefore, in the subsequent
studies, any overlapping hydrogen-bonding sites were removed and aromatic/hydrophobic sites

were retained.
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Fig. S1. A) ROC plots showing the performance of the Ins, Co 8-site model (black), the 6-site
model removing the overlapping doneptor sites (red) and the 6-site model removing the
overlapping aromatic/hydrophobic sites (dark green). B) Two views of the 8-site pharmacophore
model (2xRMSD). The doneptor sites are magenta and almost entirely enveloped by the

aromatic/hydrophobic sites.
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The raw data for selected pharmacophore models. W is the factor by which the consensus
cluster RMSD was multiplied. Data is reported as the % known active (number of known active
hits / 89) and the % known inactive (number of known inactive hits / 85). Percentages are
multiplied by 100 and rounded to the nearest whole number. The last column (% active / %
inactive) is also calculated directly by the number of hits and any discrepancies with the first two
columns are simply due to rounding the entries. Bold numbers in the first two columns note the
best points on the ROC plots; the bold numbers in the third column note the models with the

greatest bias against false positives (at the possible sacrifice of a good number of true positives).

Table A 1 ns, ASP alignment

\%% % Known Active % Known Inactive | % Active/ % Inactive

60f6 Sof6 40f6|60f6 S50f6 40f6| 60f6 S0f6 4of6

1 [ o 3 8]0 2 25 - 14 3
113 3 57 89 1 6 44 3 10 2
123 17 69 92 1 13 62 | 14 5 1

2 | 40 8 9 | 4 18 66 | 11 5 1
213 62 87 9% | 6 28 79 | 11 3 1
22/3| 67 88 99 | 12 41 84 6 2 1

3 73 89 99 | 15 49 87 5 2 1




Table B 1ns, Ca alignment

W

11/3
12/3

2173
22/3

% Known Active

60f6 Sof6 40f6

% Known Inactive

60f6 Sof6 40f6

0 29 79
2 53 89
11 67 93
34 73 94
49 82 96
67 85 98
71 90 99

Table C 2 ns, Ca alignment

W

11/3
12/3

2173
22/3

% Known Active

60f6 Sof6 40f6

3 56 93
16 80 94
42 90 96
63 91 98
75 92 99
84 93 99
88 96 100

0 2 27
1 6 44
1 8 56
1 18 72
7 24 80
7 29 85
13 41 85

% Known Inactive

60f6 Sof6 40f6

0 7 40
1 13 51
4 19 71
6 29 78
11 34 81
15 42 86
19 53 87

% Active / % Inactive

60f6 50f6 4o0f6

- 12 3
2 9 2
10 8 2
29 4 1
7 3 1
10 3 1
5 2 1

% Active / % Inactive

60f6 S50f6 4o0f6

. 8 2
13 6 2
12 5 1
11 3 1
7 3 1
6 2 1
5 2 1



Table D 3 ns, Co alignment

W % Known Active % Known Inactive | % Active/ % Inactive

60f6 S50f6 40f6 | 60f6 S50f6 40f6| 60f6 S50f6 40f6
1 21 79 94 1 13 59 18 6 2
1173] 51 90 98 5 21 73 11 4 1
12/3| 67 92 99 8 34 82 8 3 1
2 85 94 99 11 42 86 8 2 1
21/3] 90 97 100 16 52 86 5 2 1
22/3| 92 100 100 21 61 88 4 2 1
3 93 100 100 28 66 88 3 2 1
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Fig. S2. Known HIV-1p inhibitors taken from protein-ligand complexes present in the PDB (listed by PDB ID).
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Fig. S2. cont. Known HIV-1p inhibitors taken from protein-ligand complexes present in the PDB (listed by PDB ID).
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Fig. S2. cont. Known HIV-1p inhibitors taken from the literature (listed by ligand name).
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Fig. S3. Drug-like, known inactive compounds taken from the CMC database (listed by CMC code).

MCMC00003522

) o

O=S—/_/<o
o) ) [¢)
<ty &
/
N N_)—\_N

MCMC00004097

o
OYN\) (_3 C)/_\O
HN N_O
o
MCMC00004621

OH

MCMC00005104

\

MCMC00001500

OH O OHO Oj:

O“U e

MCMC00002885

OH

MCMCO00003555

O OH

Hb

OOOHO

1WNH
w71 ]oH

MCMC00004222

O OH

7 _g_
OOO‘ on o
0L O OH 00 \NH2
O~1 JoH

MCMCO00004777

MCMC00005656

MCMCO00001659

MCMC00003588

e, G T
S S ST
oxo 3 P

MCMC00004271

MCMC00005978

MCMCO00004897

HO
o
Xi% o
0N o
N Y

NH;

FEs

MCMC00001870

MCMCO00003751

MCMC00004342

H
N/i NH HN
(o] 2
Ho Y H H s o I\I\/NHg N
5 /\ o H HN
OH
OH 3

MCMCO00006073

MCMC00004903

HoN

MCMC00005008
OH
o Ho [T > |:I>' o
NH':)O O\,FI’I'O
HO NH,
HO™ Nz

MCMCO00006171



Fig. S3.
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cont. Drug-like, known inactive compounds taken from the CMC database (listed by CMC code).
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Fig. S3. . cont. Drug-like, known inactive compounds taken from the CMC database (listed by CMC code).
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Fig. S4. False positives for the 2ns, 5/6 12/3xRMSD pharmacophore model.
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Fig. S5. False Positives for the 3ns model, 6/6, 2xRMSD pharmacophore model.

cl
cl HN
NH, Hy Y, o N
)j/ N HO o
S- — —
AP 5 CK E'N ~ HO /N HN o N
H OH N

MCMC00001870 MCMC00006317 MCMC00006459 MCMC00006832
renin inhibitor renin inhibitor

o o)
AN
M\ HN>/\/\/X*<O HoN (o] S//
o NH
NH NH = AP [¢) Hn o NH ’ \‘S H Q
HN—K H HQN/\/\/)’ Y NH
z N = HN
m\ I ~  NHiN %(N// o 'g( OHO Vl{
S 2 g NH
" iy /><:‘( /ﬁ/& @

NN oH NO|—|20 He N0 {\‘
0 HQN o H
MCMC00007335 MCMC00007395 MCMC00007527 MCMCO00007675
peptide analog peptide analog peptide TS mimic
OH O
o‘(/, OH
Oﬁ\\ (o]

o %0

MCMCO00008109



