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Bacillus subtilis is a bacterium widely recognized as a model organism. Its ability to
secrete proteins directly into the culture medium, short fermentation time, highly
adaptable metabolism, and designation as a Generally Recognized As Safe (GRAS)
organism by the FDA have made it an outstanding option for various industries,
including medical, food, cosmetic, and biotechnological sectors'. Thus, it is a
matter of great importance implementing innovative genome editing
methodologies to obtain an optimized strain of this organism to produce
recombinant proteins.

In this work, we engineered a B. subtilis strain to be deficient in eight extracellular
proteases (nprE, aprE, epr, mpr, nprB, vpr, bpr, wprA), thereby preventing
degradation of newly synthetized recombinant proteins. Another drawback of
using B. subtilis is spontaneous sporulation, which leads to the conversion of part
of the population into a metabolically inactive state, thereby reducing
recombinant protein yield. To address this, we also deleted the master regulator
of sporulation (spo0A). Finally, we integrated to the genome of this strain a genetic
cassette for the inducible activation of natural competence, reducing the
transformation time of vegetative cells from 12 hours to just 3 hours and allowing
the use of general culture media instead of specialized, difficult-to-prepare
minimal media. The phenotype was characterized by transforming the strain with
different sets of expression plasmids.

All modifications were achieved through clean knockouts starting from a
prototrophic strain, which is therefore free of antibiotic resistance markers,
compatible with any B. subtilis specific plasmid-based expression system, and

capable of growing in minimal medium.



Our strain represents a versatile, marker-free platform for the efficient expression
of recombinant proteins under controlled conditions.
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