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Supplementary Material
Acronyms
e CTD Comparative Toxicogenomics Database.
e FDA US Food and Drug Administration.
e Hsp27 27Da heat shock protein.
o InChl International Chemical Identifier.
e MeSH Medical Subject Headings.
e PDB Protein Data Bank.
o PUG Power User Gateway.
o SMILES Simplified Molecular Input Line Entry Specification.
e TTD Therapeutic Targets Database.
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Table S1 The disease indications from section “From cardiovascular to anti-parasitic drugs”.

Cardiovascular Drug

Literature Evidence for Parasitic Disease Application

Acetazolamide
Aspirin

Benzylamine
Bortezomib

Caffeine
Calcitriol (1,25-dihydroxyvitamin D)

Cocaine

Dopamine

Estradiol

Ethacrynic acid
Genistein
Resveratrol
Risedronic acid

Roscovitine

Sildenafil (Viagra)
Trichostatin A

‘Wortmannin
Zoledronic acid

Sulfonamide CA inhibitors have the potential for the development of novel antimalarial
drugs'.

The synergy of aspirin with nifurtimox and benznidazole is due to the capability of aspirin
to increase antiparasitic activity of macrophages 2.

Benzylamines derivatives are antiparasitic 3

The results suggest that bortezomib may be useful as drug for the treatment of human
African trypanosomiasis®*.

..purine derivatives such as GTP, guanosine, caffeine...the purine ring may serve as a
useful scaffold for the development of inhibitors of trypanosomal CTP synthase>.

D vitamins are effective inhibitors of the in vitro intraerythrocytic growth of Plasmodium
falciparum .

About 225 GABA antagonists were identified. Other active groups include cocaine
derivatives[..]”. The somatic muscle cells of the parasitic nematode Ascaris suum possess
GABA receptors [..]. These receptors mediate muscle relaxation and are the site of action
of the anthelmintic piperazine. 8.

Several of these amines were tested for trypanocidal effects on Trypanosoma bru-
cei...Dopamine killed the parasites in vitro®.

the role of sex hormones in modulating leishmaniasis !0, This animal study suggests that
physiological levels of estrogen, enhance immunity and, possibly, protect females from
disease symptoms during malaria infection '!.

Two etacrynic acid derivatives displayed IC(50) values of 9.0 and 18.8 microM against
Plasmodia 2.

Genistein is capable of causing severe morphological and neuromuscular disruption to
adult flukes (Fasciola hepatica) 13.

Resveratrol may be useful as a therapeutic agent to treat leishmaniasis '*. Antimalarial
activity in mice of resveratrol derivative %,

Ris could be a useful lead compound for the development of new drugs effective against
Chagas’ disease '°.

Our results show considerable variation in the sensitivity of P. falciparum to the different
purines !, The 4 compounds, roscovitine, ... showed significantly suppressive effects on
the in vitro growth of B. bovis '8.

Active site similarity between human and Plasmodium falciparum phosphodiesterases:
considerations for antimalarial drug design '°.

Promising role for histone deacetylase inhibitors and cytodifferentiating agents as anti-
malarial drug candidates 2.

Wortmannin inhibited parasite growth at the lowest concentrations 2!

Thesgzdrugs were tested against E. histolytica and inhibited the growth of amebae in
vitro ~~.

Antiparasitic Drug

Literature Evidence for Cardiovascular Disease Application

Monorden
Pepstatin

Sinefungin

Pentamidine

Suramin

Compounds, such as radicicol and its possible derivatives that inhibit the function of
HSP90 in the cell may represent potentially useful cardioprotective agents. >3

Pepstatin A, a reversible inhibitor of aspartic proteinases, effectively inhibited the loss of
cardiac troponin T (cTnT) in serum>*,

SmyD1 in complex with the cofactor analog sinefungin.....our data provide novel insights
into the mechanism of SmyD1 regulation, which would be helpful in further understand-
ing the role of this protein in heart development and cardiovascular diseases >

Drug therapies including antimicrobial agents have been implicated as the causes for QT
interval prolongation, torsades de pointes (TdP) ventricular tachycardia and sudden car-
diac death . Certain drugs can induce ventricular tachycardia (VT)?’

Suramin, an antagonist that blocks P2Y2 receptors, partly inhibited ATP- and UTP-

induced contractions of veins28.
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Table S2 Original interactions from section “Binding site similarity of four CID 1746 targets”. A total of 35 (12 known, 23 predicted) links
are present in the final complete bi-clique: 20 drug-target and 15 drug-disease interactions. 91 % of the predictions (21/23) could be confirmed
with binding site similarity (12 drug-target) or via literature search (9 drug-disease). Two drug-disease relationship are considered novel and
candidates for further analysis.

Drug Target/Disease Evidence

Niacinamide  cationic trypsin PDB: 20TV (Representative: 1BTP - P0O0760)

Pentamidine cationic trypsin PDB: 3GY3(Representative: 1BTP - PO0760)

Benzylamine  cationic trypsin PDB: IN6X,1UTN,2BZA (Representative: 1BTP - PO0760)

CID 1746 cationic trypsin PDB: 1C5Q, 1C5R (Representative: 1BTP - PO0760)

Suramin cationic trypsin BS similarity 1DM4 (known target) to 1BTP (see Table S3)

Niacinamide  prothrombin BS similarity 1BTP (known target) to 1DM4 (see Table S3)

Pentamidine prothrombin BS similarity 1BTP (known target) to 1DM4 (see Table S3)

Benzylamine  prothrombin BS similarity IBTP (known target) to 1DM4 (see Table S3)

CID 1746 prothrombin PDB: 1C5N (Representative: 1DM4 - P00734)

Suramin prothrombin PDB: 2HO9T, 3BF6 (Representative:1DM4 - P00734)

Niacinamide  urokinase-type plasminogen activator ~ BS similarity 1BTP (known target) to 1GJ9 (see Table S3)

Pentamidine urokinase-type plasminogen activator ~ BS similarity 1BTP (known target) to 1GJ9 (see Table S3)

Benzylamine  urokinase-type plasminogen activator ~ BS similarity IBTP,2STA (known targets) to 1GJ9 (see Table S3)

CID 1746 urokinase-type plasminogen activator ~ PDB: 1C5W,1C5X,105B (Representative: 1GJ9 - P00749)

Suramin urokinase-type plasminogen activator ~ BS similarity 1DM4 (known target) to 1GJ9 (see Table S3)

Niacinamide  trypsin-1 BS similarity 1BTP (known target) to 2STA (see Table S3)

Pentamidine trypsin-1 BS similarity 1BTP (known target) to 2STA (see Table S3)

Benzylamine  trypsin-1 PDB: 1UTJ (Representative: 2STA - P35031)

CID 1746 trypsin-1 BS similarity IBTP,1GJ9 (known targets) to 2STA (see Table S3)

Suramin trypsin-1 BS similarity 1DM4 (known target) to 2STA (see Table S3)

Niacinamide  cardiovascular diseases 702 articles in gopubmed

Pentamidine cardiovascular diseases Drug-induced ventricular tachycardia®’, Proarrhythmic potential of antimicrobial
agents 20,

Benzylamine  cardiovascular diseases TTD: Emerging drugs for eating disorder treatment .

CID 1746 cardiovascular diseases None. [Novel prediction, also inferred in CTD]

Suramin cardiovascular diseases P2 purinoceptor-mediated cardioprotection in ischemic-reperfused mouse heart 3.

Niacinamide  neoplasms 1,638 articles in gopubmed

Pentamidine neoplasms The DNA double-stranded break repair protein endo-exonuclease as a therapeutic target
for cancer3!, The effect of pentamidine on melanoma ex vivo 32,

Benzylamine  neoplasms Discovery of a new family of bis-8-hydroxyquinoline substituted benzylamines with pro-
apoptotic activity in cancer cells: synthesis, structure-activity relationship, and action
mechanism studies 33, Structure-activity relationships and mechanism of action of antitu-
mor bis 8-hydroxyquinoline substituted benzylamines >*.

CID 1746 neoplasms We have found that all tested inhibitors of urokinase significantly reduce angiogenesis>>.

Suramin neoplasms MeSH PA, Suramin: clinical uses and structure-activity relationships 36 Suramab, a novel
antiangiogenic agent, reduces tumor growth and corneal neovascularization 7.

Niacinamide  parasitic diseases In vitro activity of nicotinamide/antileishmanial drug combinations 3

Pentamidine  parasitic diseases TTD (Leishmaniasis, Trypanosomiasis, AIDS-Related Opportunistic Infections), CTD,
MeSH PA (Antiparasitic Agents,Antiprotozoal Agents, Trypanocidal Agents).

Benzylamine  parasitic diseases Candidate selection and preclinical evaluation of N-tert-butyl isoquine (GSK369796), an
affordable and effective 4-aminoquinoline antimalarial for the 21st century 3.

CID 1746 parasitic diseases None [Novel prediction]

Suramin parasitic diseases TTD (Anthelmintics, African trypanosomiasis), MeSH PA (Antiparasitic Agents, An-

tiprotozoal Agents, Trypanocidal Agents, Antinematodal Agents), Drug delivery systems

in the treatment of African trypanosomiasis infections*°.

Table S3 Binding Site similarity (SMAP P-value) from section “Binding site similarity of four CID 1746 targets”.

Cationic Trypsin ~ Prothrombin ~ Urokinase-type plasminogen activator ~ Trypsin-1

(1BTP:A) (1DM4:B) (1GJ9:A) (2STA:E)
IBTP:A 0 10798 10-1% 10708
1DM4:B - 10715 10797 10795
1GJ9:A - - 0 10706
2STA:E - - - 10715
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Fig. S1 The drug-target-disease network of two drugs among the top 5 promiscuous drugs in Table 1: quercetin and resveratrol. A large
complete bi-clique K5 13 is present in the middle. Two other bi-cliques (star motifs) are formed between each single drug: quercetin (K7 ;5)
and resveratrol (K| 14), respectively.
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Fig. S2 Several pieces of evidence suggest the potential novel repositioning of the drug 4-iodine-benzo(b)thiophene-2-carboxamidine
(PubChem CID 1746) to treat cardiovascular diseases, neoplasms and parasitic diseases.
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