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ENTSs participate in the pharmacokinetics and disposition of nucleoside analog drugs to sanctuary sites, including 100 1009
the male genital tract. Understanding drug-interactions with the ENTs may inform and facilitate the development 1 1
of new drugs, including chemotherapeutics and antivirals that require access to the male genital tract. This study L * % L ]
created 3-D pharmacophores for ENT1 and ENT2 substrates and inhibitors, using K; and ICsg data curated from s —:E S 1 et
the literature. Substrate pharmacophores for ENT1 and ENT2 are distinct, with partial overlap of hydrogen bond & 3 7 of®
donors, and small compared with the inhibitor pharmacophores (that predominantly feature hydrogen bond § 04 g a0
acceptors). Mizoribine mapped to the ENT1 substrate pharmacophore and proved to be a substrate of the ENTSs; 5 | s
the presence of the ENT-specific inhibitor, NBMPR, decreased mizoribine accumulation in ENT1 and ENT2 cells - 204 = 20
(ENT1, ~70% decrease, 38.7 pmol cm2 vs 11.4 pmol cm?2; p = 0.0046; ENT2, ~50% decrease 21.09 pmol cm2 ] ]
vs. 10.7 pmol cm2; p = 0.0012). Darunavir mapped to the ENT1 inhibitor pharmacophore and its interaction with . . . .
ENTs was limited to inhibition; NBMPR did not significantly influence darunavir accumulation in either ENT1 or 50 UM Darunavir  +100 uM NBMPR 50 uM Darunavir  +100 uM NEMPR
ENT2 cells (ENT1, 74.6 vs. 66.9 pmol cm=2, p = 0.28; ENT2, 65.3 vs. 61.1 pmol cm=2, p = 0.53), indicating that
darunavir's interaction with the ENTs is restricted to inhibition. These models can inform compound selection in ~ Figure 2: Inhibitor Pharmacophore Mapping. Darunavir (left) mapped to the ENT1 ¢ ENT1 Mizoribine D ENT2 Mizoribine
the drug discovery and development process, thereby reducing time and expense of identification and  inhibitor pharmacophore and a dipyridamole analog (right) mapped to the ENT2 inhibitor ] 4
optimization of ENT interacting compounds that predict antiviral and chemotherapeutic penetration into the MGT. pharmacophore. Cyan features = hydrogen bond donors, green features = hydrogen 60 sk E
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Objective bond acceptors, and grey features = excluded volumes. Darunavir is predicted to be £ s £ % —
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Generate multiple computational methods for predicting interactions with the ENTs at the blood- an ENT1 inhibitor. This dipyridamole analog is predicted to be an ENT2 inhibitor. .‘g 7 % fg ol —
testis barrier and validate these models with in vitro transport experiments. . . £ 3 s
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Identify substrates and in vitro validation

inhibitors from literature of predictions Mizoribine Inosine el D i ipyri
arunavir Dipyridamole analog
ENT1
Origin: Assay Central Origin: Assay Central
Field: ‘wright/combo Field: wright/it_searchvinhibitors/subvalidations/vsCt | Origin: Assay Central Cur.nrnems ) External Cross Validation: actives=90 inactives
Comments: Threshold < 1.2822 uM Comments: Threshold < 5.0008 uM Field: ‘megaTrans/siennah/chembl_ent1 Training Actives: 78/ 162
Training Actives: 151/327 Training Actives: 196 /327 Comments: Threshold: > 4.0 ROC: 0.5236 (five-fold)
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Figure 5: ENT1 Docking. NBMPR docked to ENT1 crystal

structure.
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* Mizoribine was a predicted and confirmed as an ENT1
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Actua\:’: Aclua\:? e Yor Nl muaw;? + Darunavir was pr.edlcted and confirmed as an ENT1 |nh|b|.tor_
Accuracy: 07650 Accuracy. 08040 Aclual:? heoacy, - D47E8 + These computational models accurately predict interactions
pomi . 0807 Procision: 0449 oo 0529 with the ENTs at the BTB.
Recall 0.6556 Recall 07755 Recall: 0.8824 Recall 0.2333
- . . e Specificity: 0.8977 Specificity: 08473 Specificity: 0.7308 Specificity: 0.7467 .
Figure 1: Substrate Pharmacophore Mapping. Mizoribine (left) mapped to ENT1 Fiscore: 07388 Mooy o8t R scor ooz Fisoore o Fundlng References
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Purple = hydrogen bond donors, green = hydrogen bond acceptors, grey = excluded Figure 3: Bayesian Modeling. A) Bayesian model integrating ChEMBL data with literature data. B) 1R-41GM131433-01A1 Ekins et al., Clin Pharmacol Ther 2012
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an ENT2 substrate. in green. Bayesian models were created to predict ENT interactions. NIEHS 2T32ES007091-36A1 Wright & Lee, Nat Struct Mol Biol. 2019



