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“The co-culture approach is an effective 
strategy in order to increase the biosynthesis of 
polyketide antimicrobial metabolites hidden in 
the microbial endosymbionts”

Microbial endosymbionts as one of the substantial res-
idents in medicinal plant tissues are rarely studied and 
attracted in recent years since there is an ever increasing 
need for novel drugs throughout the human history [1]. 
They strongly establish plant-endophyte and endophyte–
endophyte interactions which constitute stress conditions 
within the host and play a significant role in the biosynthe-
sis of anti-infective drugs [2,3]. Endosymbionts participate 
in the metabolic pathways of medicinal plants and produce 
analogous or novel bioactive secondary metabolites and 
has various applications (Figure 1) [4,5]. Secondary metab-
olites synthesized by endosymbiotic microbes can provide 
certain benefits to the host plant, like stimulating growth 
and enhancing the host’s resistance toward biotic and abi-
otic factors [6].

During its life period, host plants may inhabited by sev-
eral species of endosymbionts under stress conditions 
within the restrictive environment. This stress condition 
can stimulate the production of secondary metabolites that 
triggers microbial competition and consequently affects 
both the neighboring microbes and host plants [7]. Since 
endosymbionts competition in limited space, nutrient sup-
plements serves as a major role that drives the synthesis of 
antimicrobial metabolites [8].

Genomic studies have demonstrated that fungi and 
bacteria harbor a huge number of biosynthetic polyketide 
synthase (PKS) genes and certain genes are not expressed 
under laboratory growth conditions [7,9,10]. Hence, bio-
synthetic gene clusters responsible for the production of 
metabolites that enhances the competition in natural en-
vironments may remain silent under unnatural conditions. 
One advanced way to overcome this lacuna and mimic 
natural endosymbionts environment is to grow the PKS 
gene bearing endosymbionts in mixed cultures where the 
presence of neighboring endosymbionts may induce the 
production of polyketide antimicrobial metabolites. This 
co-culture interaction may induce silent metabolic path-
ways that might result in the biosynthesis of new antimicro-

Figure 1: Potential applications of microbial endosymbionts.
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bial metabolites, and finally lead to chemical support of the 
metabolite producing endosymbiont [11]. Co-cultivation 
based strategy can therefore lead to the increase production 
of metabolites that are not produced in monoculture, which 
might be helpful to unmask cryptic and poorly expressed 
secondary metabolites. Previous studies have revealed that 
mixing microorganism cultures can stimulate the produc-
tion of secondary metabolites and increase the biological 
activities of microbial extracts [12-14]. Polyketides consti-
tute a large family of structurally diverse group of natural 
secondary metabolites found in fungi, bacteria and plants, 
which play a significant role in the biodiscovery of anti-in-
fective metabolites from natural resources [7].

Apart from the co-culture interactions, the inducer en-
dosymbiotic strain could also able to induce epigenetic 
modifications in the producer strain. The interaction of the 
producer strain with the inducer strain finally enhances the 
production of antimicrobial metabolites in the producer 
strain. Taking all the above into account, Co-culture strategy 
thus simulates the activation of complex regulatory mecha-
nisms, which results in the production of defense molecules 
and metabolites involved in the symbiotic associations.
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