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Abstract: The sequencing of multiple genomes of bacteria of the genus Streptomyces has allowed to 
corroborate that all of them have genetic information to produce more than 20 different compounds with 
possible biotechnological interest. However, these strains only produce a very limited number of these 
molecules in laboratory cultures. So, finding ways to activate these silenced routes constitutes one of the big 
challenges in the research in these mycelial bacteria. Multiple strategies are being addressed to obtain this 
activation and, among others, our group is carrying out the study and modification of different regulatory 
systems as a way to increase the production of metabolites of interest and, if possible, to activate any of the 
silenced routes. 
 
Our group is studying the regulation exerted by several two-component systems (TCS) and a pair of proteins 
with XRE/DUF397 domains on the production of antibiotics using the model organism Streptomyces 
coelicolor. 
 
Throughout this study we have identified a special TCS containing two histidine kinases (HK) and a single 
response regulator (RR) to which the two HKs of the system seemed to control differently. This system, that 
acts as a positive regulator in the production of antibiotics and differentiation, directly controls the production 
of actinorhodin, the blue antibiotic produced by S. coelicolor (Rico, et al., 2014a; Rodriguez et al., 2015). In 
addition, the two kinases of this system control, in some way not still identified, an orphan response regulator 
(denominated Aor1) that is a master regulator whose deletion causes drastic changes in the expression of 
more than 1000 genes (Antoraz et al., 2017). We are also studying two TCSs that negatively regulate both 
antibiotic production and morphological differentiation and have obtained deleted mutants in both negative 
systems. The generation of deleted strains in the negative TCSs and their use as host strains for 
heterologous routes has made possible to verify that this is a good strategy to increase the heterologous 
production of already known compounds. Likewise, we have shown the potential that overexpression of the 
AbrC3 RR of the positive TCS in other organisms supposes to stimulate the production of their endogenous 
secondary metabolites (Rico et al., 2014b; Becerril et al., 2018). 
Our regulatory study also includes a group of two proteins with XRE/DUF397 domains that have been 
proposed as possible toxin-antitoxin systems. The functional study of one of these pairs showed that, under 
the tested conditions, it did not behave as such systems, while its overexpression drastically increases the 
production of antibiotics in S. coelicolor and in other Streptomyces species (Santamaría et al., 2018). 
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