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The rsmA mutant from Pseudomonas aeruginosa ID4365 is a 

nonvirulent strain suitable for pyocyanin and phenazine-1-

carboxylic acid production.

Miguel Cocotl Yañez1, Misael Josafat Fabián-Del Olmo1, Gisela Villafañe1, Abigail 

González-Valdez2, Roberto Rosales-Reyes3, Gloria Soberón-Chávez2

1Departamento de Microbiología y Parasitología, Facultad de Medicina, UNAM, Ciudad de México, México, 

2Departamento de Biología Molecular y Biotecnología, Instituto de Investigaciones Biomédicas, UNAM, 

Ciudad de México, México, 3Unidad de Medicina Experimental, Facultad de Medicina, UNAM, Ciudad de 

México, México. E-mail: mcocotl@comunidad.unam.mx

Phenazines are compounds of medical and biotechnological interest because they 

possess  antibacterial,  antifungal,  and  antitumoral  activities.  Pseudomonas 

aeruginosa is a Gram-negative bacterium that naturally produces four phenazines 

with these activities, including pyocyanin (PYO) and phenazine-1-carboxylic acid 

(PCA). These phenazines can form reactive oxygen species, increasing oxidative 

stress in eukaryotic and prokaryotic cells and leading to their death. PYO can inhibit 

the growth of human bacteria pathogens and also can inhibit tumor cell proliferation, 

while  PCA  is  a  potent  antifungi  that  can  prevent  and  control  crop  diseases. 

Previously,  we  found  that  the  environmental  strain  P.  aeruginosa ID4365 

overproduces PYO compared to the clinical strains PAO1 and PA14, and when 

rsmA, which codes for negative regulator for phenazines synthesis, was inactivated, 

PYO production was increased 5-fold compared to its parental strain. Thus, this 

strain, named IDrsmA, was further used to increase PYO production by modifying 

culture conditions, allowing a 13-fold increase in the production of this phenazine 

compared to the wild-type strain. Furthermore, the IDsmA strain was genetically 

modified to produce only PCA, reaching 30-fold compared to the ID4365 strain. On 

the other hand, we found that rsmA inactivation abolished exotoxin secretion and 

cytotoxicity. Therefore, the virulence of this strain was attenuated, as it was unable to 

infect and kill both larvae of Galleria mellonella and mice, rendering it a nonvirulent 

strain. Together, our results show that the IDrsmA strain is suitable for PYO and PCA 

overproduction.
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