
Title: Thiazine-derived compounds in inhibiting efflux pump in Staphylococcus 

aureus K2068, mepA gene expression, and membrane permeability alteration 

Author Names: Priscilla R. Freitas  ,  Ana C.J. de Araújo ,  Isaac M. Araújo  ,  Ray S. de Almeida  ,  João 

A.O. Borges  ,  Cícera L.R. Paulo  , Cícera D.M. Oliveira-Tintino ,  Gustavo M. Miranda  ,  José B. Araújo-

Neto ,  Igor J.S. Nascimento  ,  João X. Araújo-Júnior  ,  Julia M.A. Silva  ,  Tereza C.L. Balbino  ,  Edeildo 

F. Silva-Júnior  , Thiago M. Aquino , Francisco J.B. Mendonca-Junior , Emmanuel S. Marinho , Hélcio S. 

Santos ,  Clara Mariana Gonçalves Lima  , Ahmad J. Obaidullah  Henrique D.M. Coutinho 

Abstract: Staphylococcus aureus is a bacterium responsible for resistance to multiple drugs and the efflux 

system is widely studied among the resistance mechanisms developed by this species. The present study 

evaluates the inhibition of the MepA efflux pump by thiadiazine-derived compounds. For this purpose, 

thiadiazine-derived compounds (IJ-14 to IJ-20) were tested against S. aureus K2068 strains. Microdilution 

tests were initially conducted to assess the Minimum Inhibitory Concentration (MIC) of the compounds 

and their efflux pump inhibition activity. In addition, fluorimetry tests were performed using BrEt emission 

and tests were conducted to inhibit the expression of the mepA gene. This involved comparing the bacterial 

gene expression with the antibiotic alone to the gene expression after combining compounds (IJ-17 and IJ-

20) with the antibiotic. Furthermore, membrane permeability assessment tests and in silico molecular 

docking tests were performed. It was observed that the IJ17 and IJ20 compounds exhibited direct activity 

against the tested strain. The IJ17 compound produced significant results in the gene inhibition tests, which 

was also evidenced through the membrane permeability alteration test. These findings suggest that 

thiadiazine-derived compounds have promising effects against one of the main resistance mechanisms, with 

the IJ17 compound presenting observable mechanisms of action. 
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