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Background: Dopamine and serotonin transporters (DAT and SERT, 

respectively) are members of the solute carrier 6 (SLC6) transporter 

family. Both are associated with a number of human disorders and, 

therefore, are important targets for clinically relevant therapeutics. In 

addition, DAT and SERT are directly involved in the action of 

psychostimulant drugs, including cathinones and their methylated 

derivatives. Methcathinone (MCAT) and congeners are structurally 

related to amphetamine-type drugs, which are characterized by high 

abuse potential. Evaluation of a large set of analogs showed that 

adding a bulky chemical group to the 4-position of the phenyl ring can 

change the selectivity between DAT and SERT in a synaptosomal 

release assay [1]. In particular, the serine in position 149 (S149) of 

the human DAT and the alanine in position 169 (A169) in the human 

SERT were proposed to act as key amino acids in the selectivity of 

these compounds [1, 2]. However, no functional studies are present 

in the literature to corroborate this hypothesis. Therefore, we 

investigated the importance of both amino acids for the selectivity of 

4-MCATs. 

Methods: Sequence alignments indicate that residue S149 in hDAT 

is homologous to A169 in hSERT. Therefore, we decided to generate 

mutations to exchange both amino acids and test whether this change 

swapped transporter selectivity among 4-MCATs. The transporter 

mutants were transiently or stably expressed in HEK 293 cells to test 

the potency of these compound in uptake inhibition assays with the 

following 4-MCATs: MCAT, 4-OCH3MCAT, 4-BrMCAT, 4-CF3MCAT. 

In parallel, pharmacoinformatic approaches were used to dock the 

compounds in both the wild-type and mutant transporters. The 

combined approaches will help to examine the selectivity of 

4-MCATs. 

Results: A robust selectivity profile is maintained between the rat and 

the human transporters: for all the compounds tested, the DAT 

selectivity (calculated as SERT EC50 / DAT EC50 or as 

SERT IC50 / DAT IC50) conforms with previous data obtained from a 

synaptosomal release assay [1]. The only exception was seen with 

4-OCH3MCAT. Surprisingly, no difference was found between the 

wild-type and mutant transporters for all the 4-MCATs tested, both in 

hDAT and hSERT. This suggests that the amino acids S149 in hDAT 

and A169 in hSERT are, on their own, not sufficient to determine 

selectivity of 4-MCAT analogs. 

Discussion: Our results clearly show that swapping S149 of hDAT 

and A169 of hSERT is not sufficient to exchange the selectivity of 4-

MCATs. This suggests that other residues, or more likely a 

combination of residues, are involved. Our conclusion is supported 

by pharmacoinformatics which suggests alternative mutations that 

can be combined with the mutations tested so far. Moreover, since 

the selectivity of 4-OCH3MCAT does not agree with previous data 

obtained in rat brain synaptosomes, we plan to also investigate 

possible species differences. Our study aims at elucidating the 

structural basis for compound selectivity at DAT and SERT, which 

may provide important information for the synthesis of new 

therapeutic and possibly more selective compounds. 

Acknowledgements: This work was supported by the Austrian 

Science Fund FWF, DK MolTag (to H. H. S. and G. F. E.) and the 

special research programme F  35 to H. H. S., G. F. E. and T. S. 

References 

1. Bonano JS, Banks ML, Kolanos R, Sakloth F, Barnier ML, Glennon 

RA, Cozzi NV, Partilla JS, Baumann MH, Negus SS: Quantitative 

structure–activity relationship analysis of the pharmacology of 

para-substituted methcathinone analogues. Br J Pharmacol, 

2015; 172(10):2433–2444. doi:10.1111/bph.13030 

2. Sakloth F, Kolanos R, Mosier PD, Bonano JS, Banks ML, Partilla 

JS, Baumann MH, Negus SS, Glennon RA: Steric parameters, 

molecular modeling and hydropathic interaction analysis of the 

pharmacology of para-substituted methcathinone analogues. 

Br J Pharmacol, 2015; 172(9):2210–2218. doi:10.1111/bph.13043 

 

 ________________________________  

 *Corresponding author e-mail: harald.sitte@meduniwien.ac.at 

http://dx.doi.org/10.1111/bph.13030
http://dx.doi.org/10.1111/bph.13043

