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Chemogenomics, An Advanced Tool for the Dereplication of Polyketide
Anti-Infective Drugs from Microbial Endosymbionts

“In order to discover polyketide anti-infective
metabolites from microbial endosymbionts, it is
crucial to look into their genomes to recognize
its significant constraints in the biosynthesis of
anti-infective potentials

COLUMN ARTICLE

Microbial endosymbionts are an eclectic group of mi-
croorganisms (fungi, bacteria and actinomycetes) having
the capability to chemically colligate the bridge between
microbes and associated medicinal plants due to their rela-
tively high metabolic versatility [1]. They strongly establish
endophyte-endophyte and plant-endophyte interactions,
which constitute stress condition within the host and play a
vital role in the biosynthesis of anti-infective drugs (Figure
1) [2]. Microbial endosymbionts are extremely considered
as underexplored drug resources having the capacity to
produce novel anti-infective compounds [3].

Figure 1: Microbial endosymbiont biome: As a part of en-
dosymbiont community, microbial endosymbionts may
have one or multiple functional roles during their life cy-

cles or in response to plant or environmental cues.
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Polyketides constitute a large family of structurally di-
verse group of natural secondary metabolites found in fun-
gi, bacteria and plants, which play a significant role in the
biodiscovery of anti-infective metabolites from natural re-
sources [4]. They are governed by multi-domain enzymes
which catalyze iterative events to frame a polyketide mol-
ecule [5]. Scads of anti-infective drugs in the market are of
polyketide origin including anticholesterol drug lovastatin,
antibiotics tetracycline, erythromycin, anticancer drug
epothilone B and immunosuppressant rapamycin. Novel
antimicrobial drugs deduced from microbial endosymbi-
onts with unique and targeted mode of action are crucially
rudimentary to combat multi-drug resistance. Biodiscov-
ery of polyketide antimicrobial natural drugs are time and
resource consuming processes [6]. Advanced approaches
in searching for rapid prediction of polyketide antimicro-
bial compounds from microbial endosymbionts require
novel genomics and chemical investigation. The use che-
mogenomics strategy may enlights to predict the nature
of antimicrobial metabolites during the bioprospecting of
microbial endosymbionts for new polyketide anti-infective
drugs. Indeed, microbial genome mining reveals the bear-
ing of numerous secondary metabolite gene clusters, exhib-
iting the numbers of putative genes involved in the biosyn-
thesis of secondary metabolism [7].

The study of polyketide synthase (PKS) genes in natural
environments may provide an important ecological insight
for anti-infective drug development [8]. Indeed, microbial
endosymbionts have been genetically screened for the de-
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tection of PKS genes as indicators of anti-infective potential
[9]. Biosynthetic gene clusters encoding PKS type-I gene do-
mains were detect using different sets of degenerate prim-
ers [10-13]. Potential endosymbiont strains which exhibit
biosynthetic PKS gene clusters are the promising source for
the discovery of novel anti-infective polyketide metabolites.
Simultaneously from these potent endosymbiont strains,
isolation and purification of secondary metabolites can be
carried out using high performance liquid chromatography,
column chromatography or preparative thin layer chro-
matography. The isolated anti-infective metabolites can be
characterized using suitable hyphenated techniques like
liquid chromatography mass spectroscopy, nuclear magnet-
ic resonance and other related studies.

Taking all the above into account, PKS gene is a function-
al gene of microbial endosymbionts which might perform
an important role in endosymbiotic secondary metabolite
production. We have come a long way to find a suitable ho-
listic strategy for the rapid discovery of polyketide anti-in-
fective drugs from microbial endosymbionts.
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