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Abstract 

Background: P-glycoprotein (P-gp), a crucial efflux transporter located on the apical membrane of vital 

barrier tissues, plays a critical role in the detoxification of several endobiotics and xenobiotics [1,2]. No-

tably, fiscalin derivatives exhibit diverse interactions with P-gp, demonstrating inhibitory or activating 

effects. This interaction leads to a reduction or increase in the transported substrate levels, respectively 

[3]. Objective: The aim of this study was to elucidate, in silico, the P-gp binding sites and interactions of 

different fiscalin derivatives. Methods: Molecular Operating Environment (MOE) software was used to 

build all the energy minimized small-molecules 3D-structures, and Autodock Vina was used to perform 

the molecular docking to estimate the binding affinity between fiscalins and two human P-gp models [4,5] 

[at the drug-binding pocket (DBP) and nucleotide binding domains (NBDs) 1 and 2]. The best ranked 

poses were visualized and the interactions of the ligands with specific P-gp residues were analyzed using 

the BINANA software. Results: Molecular docking analysis unveiled a notable preference of fiscalins 

for binding to DBP, where all the ligands bind to residues located in the modulators (M)-site. Addition-

ally, the assessment of interactions between fiscalins and P-gp residues within NBD1 and NBD2 revealed 

potential novel binding sites. Across these three locations, fiscalins exhibited binding to specific P-gp 

residues, establishing shared hydrophobic contacts and other significant interactions, including hydrogen-

bonds; pi-pi, t-stacking and cation-pi interactions; and salt bridges. Conclusions: The present study con-

firmed the ability of fiscalin derivatives to bind to P-gp, especially at the M-site of the DBP, as well as at 

both NBDs. The identified binding interactions may potentially be involved in the fiscalins-mediated P-

gp activation. 

Keywords: in silico studies; fiscalin derivatives; molecular docking; MOE software; BINANA software 

 

Acknowledgments 

This research was funded by Fundação para a Ciência e a Tecnologia (FCT) in the scope of grants UIDP/04378/2020 
and UIDB/04378/2020 (UCIBIO), LA/P/0140/2020 (i4HB), UIDP/04567/2020 and UIDB/04567/2020 (CBIOS), and 
grant number 2021.06177.BD, through national funds. 

References 



 2 of 2 

Scientific Letters 2024, 1, Sup (1).  

1.  Veiga-Matos, J.; Morales, A.I.; Prieto, M.; Remião, F.; Silva, R.. Study Models of Drug–Drug Interactions In-
volving P-Glycoprotein: The Potential Benefit of P-Glycoprotein Modulation at the Kidney and Intestinal Levels. 
Molecules (2023), 28, 7532-54. 

2. Veiga-Matos, J.; Remião, F.; Morales, A.I. Pharmacokinetics and Toxicokinetics Roles of Membrane Transport-
ers at Kidney Level. J Pharm Pharm Sci. (2020), 23, 333–56. 

3. Barreiro, S.; Silva, B.; Long, S.; Pinto, M.; Remião, F.; Sousa, E.; Silva, R. Fiscalin Derivatives as Potential 
Neuroprotective Agents. Pharmaceutics. (2022). 14, 1–27.  

4. Bonito, C.A.; Ferreira, R.J.; Ferreira, M.J.U.; Gillet, J.P.; Cordeiro, M.N.D.S; dos Santos, D.J.V.A. Theoretical 
Insights on Helix Repacking as the Origin of P-Glycoprotein Promiscuity. Sci Rep. (2020), 10, 1–13. 

5. Nosol, K.; Romane, K.; Irobalieva, R.N.; Alam, A.; Kowal, J.; Fujita, N.; Locher, K.P. Cryo-EM Structures 
Reveal Distinct Mechanisms of Inhibition of the Human Multidrug Transporter ABCB1. Proc Natl Acad Sci. 
(2020), 117, 26245–53. 

 
 
 

 
In Scientific Letters, works are published under a CC-BY license (Creative Commons Attribution 4.0 International 
License at https://creativecommons.org/licenses/by/4.0/), the most open license available. The users can share (copy and redis-
tribute the material in any medium or format) and adapt (remix, transform, and build upon the material for any pur-
pose, even commercially), as long as they give appropriate credit, provide a link to the license, and indicate if changes 
were made (read the full text of the license terms and conditions of use at https://creativecommons.org/licenses/by/4.0/legalcode). 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/legalcode

