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Abstract 

 

L-type amino acid transporter 1 (LAT1) is a potential pan-cancer theranostic molecular target. The LAT1 

inhibitory potencies of eight theranostic radiopharmaceuticals designed based on a potent LAT1 

inhibitor ADPB (in vitro predicted pIC50 6.19), were estimated in molecular docking simulations. The 

designs comprised ADPB as a carrier molecule with/without 6-aminohexanoic acid (Ahx) linker, a 

chelating agent, and a radiometal (68Ga or 177Lu). JPH203, the most potent LAT1 inhibitor (predicted 

pIC50 7.22), was utilized as a benchmark compound. A set of known LAT1 ligands (n = 15) were first 

docked into LAT1 to build the docking protocol with the software Molecular Operating Environment 

(MOE). Adding a linker improved the LAT1 inhibitory potency of DOTA-conjugated and NODAGA-

conjugated ADPB-based theranostic radiopharmaceutical designs. 177Lu-DOTA-Ahx-ADPB has the 

exceptional LAT1 inhibitory potency (predicted pIC50 51.55 ± 17.06) while 177Lu-DOTA-ADPB, its non-

linker counterpart, has LAT1 inhibitory potency significantly higher than the native JPH203. The 

evaluation of docking poses and quantitative analysis for both 177Lu-DOTA-Ahx-ADPB and 177Lu-

DOTA-ADPB have strong bonds with key amino acids on the LAT1 binding pocket, particularly Asn258, 

Tyr259, and the gating residue Phe252. Our findings provide a quantitative and illustrative 

understanding of the LAT1 inhibitory potency of LAT1-targeting theranostic radiopharmaceutical 

designs relevant to the rational design of pan-cancer radiotheranostic drugs. 
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Supp. Data S1. The workflow of molecular docking simulation 
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Supp. Data S2. Representative 2D and 3D drawings of the theranostic 

radiopharmaceutical design 
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Supp. Data S3. Mean docking scores and LAT1 inhibitory potency (estimated pIC50) 

of ADFB-based and JPH203-based theranostic radiopharmaceutical designs 
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Supp. Data S4. Scoring functions available for molecular docking simulation in 

MOE 

 

 

Taken from MOE user manual (#ref).  
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Supp. Data S5. Known LAT1 ligands 

 

 

 

  

https://online-journal.unja.ac.id/chp


 

6 

 

H.A. Holik., et al.  Chempublish Journal, 9(2) 2025, 329-346 

 

Supp. Data S6. Correlation analysis between established LAT1 inhibition pIC50 of 

known ligands and their docking scores obtained in trial docking using London dG 

scoring function 
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Supp. Data S7. Estimated pIC50 of ADPB-based and JPH203-based theranostic 

radiopharmaceutical designs 

Figure S7a 

 

Estimated pIC50 of ADPB-based and JPH203-based theranostic radiopharmaceutical 

designs containing 177Lu radiometal, n = 5 for each design, n.s. statistically not 

significant. 
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Figure S7b 

 

Estimated pIC50 of ADPB-based and JPH203-based theranostic radiopharmaceutical 

designs containing 68Ga radiometal, n = 5 for each design, n.s. statistically not 

significant. 

Supp. Data S8. Statistical comparison of LAT1 inhibitory potencies among ADPB-

based theranostic radiopharmaceutical designs, native ADPB, and native JPH203. 
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