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Short Communication

It is an established fact that microbes are a significant res-
ervoir of biochemical compounds those have been indicated in
pharmacological, physiological, medicinal or agricultural uses.
These compounds may be produced due to external stimu-
li which could be extreme in nature such as high pressure [1],
temperature, high salt and nutrition depleted condition like
marine environment [2] and in most cases as the host defence
mechanism. Of late, these metabolites became important to hu-
man health due to their therapeutic and bactericidal properties.
There are several types of secondary metabolites are being pro-
duced by different bacterial species, for example; secretion from
acidophilic bacteria help to neutralize the pH of certain cytoplas-
mic membranes [3]; biosurfactants produced by some marine
bacteria increases the bioavailability by transporting hydropho-
bic low water-soluble substrates. Siderophores secreted by bac-
teria helps in iron ion transport and bioavailability. Bacteria are
also known to produce molecules that prevent the attachment,
growth and/or survival of challenging organisms in competi-
tive environments. Similarly, enzymes from thermophilic bac-
teria have been known to help in DNA processing, production
of proteins and other biotechnological processes (Oost 1996).
Among the bacteria there are some extremophiles which are ra-
diation-resistant, and their secreted products are implicated for
developing anticancer drugs, antioxidants, and sunscreens [4,5].
Under extreme conditions like high pressure, temperature and
salinity, bacteria exhibit adaptive changes which reflect in their
extracellular lipid composition, hapanoids and pentacyclic trit-
erpenoid like compound production. Nonetheless, bacteria spe-
cies under competitive environment evolve to adapt and develop
their own defence system to protect themselves.

To do so, the bacteria produce anti-microbial peptides. Some
of the antimicrobial peptides produce by bacteria are colicins,
microcins, pyocins, pediocins, nisins etc. Besides microbes, high

er order organisms also produce antimicrobial peptides (AMPs)
that are essential components of innate immunity and have been
shown to demonstrate antimicrobial, anti-attachment and anti-
biofilm properties. Due to growing evidence in support of AMPs
being used as therapeutic application, specificity towards anti-
bacterial activity, small size, amphipathic nature and net positive
charge, these molecules have been rigorously researched by the
scientists.

In general AMPs are made up of 10-50 amino-acid residues
and are divided based on the composition of their amino acids,
size and conformational structures. Structurally, AMPs can be
classified in four major classes: beta-sheet, alpha-helical, loop
and extended peptides. They are evolutionary conserved and
produced by all life forms [6]. In higher organisms, AMPs con-
stitute important components of the innate immunity, whereas,
bacteria produce AMPs for competitional survivability for the
same ecological niche [7].

Antimicrobial peptides (AMPs) also known as bacteriocins
have been classified in three major categories based on their
structural and physico-chemical properties [8]. Among them
class III AMPs are structurally bigger and sequentially longer
than other AMPs, with Colicin from E. coli having ~10kDa molec-
ular weight to smegmatocin from M. smegmatis having molecu-
lar weight of 75kDa. These AMPs have well established property
of anti-cancer activity [9-13].

We recently have isolated AMP from thermophilic bacteria of
Bacillus sp. That shows in vitro cytotoxic activity against, MCF7
and BT474 cells while leaving intact noncancerous immortalized
cells like HEK293 and HepG2 (manuscript under preparation).
This is an indication that thermophilic bacteria are also a good
source of AMPs that can be used for therapeutic use. Selective
anti-cancer activity of AMPs from various sources are well stud-
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ied and well established in in vitro conditions, however, there
is no report of successful trial in the animal model. The mode
of action of AMPs is through induction of necrosis/apoptosis
as a result of cell membrane permeability change. Permeability
change occurs due to interaction of AMPs that have higher num-
ber of positively charged amino acids, their hydrophobicity and
ability to oligomerize easily with eukaryotic cancer cells which
have highly negatively charged cell surface [14].

AMPs being small molecules are mostly non-immunogenic,
however, come with an inherent drawback of being easily bio-
degradable [15]. Hence, it is major challenge for the researcher
to make them more stable and increase their systemic bioavail-
ability to become a therapeutic drug. Efforts have been made to
chemically synthesize AMP peptides and by doing site directed
mutagenesis to introduce non-cleaving sites yielded not much of
success [16]. However, similar studies are warranted to ensure
enhancing the stability and potency of anticancer AMPs. Another
hurdle in the commercialisation of therapeutic AMPs is the pro-
duction and purification from natural sources on a large scale.
The number of AMPs secreted by the host is very low which
further reduced when a combination different chromatographic
steps used in the downstream resulting in few milligrams per
litre of culture supernatant [17]. Such a bottleneck can be over-
come by usage of the knowledge about the genetic organization
and heterologous production in different hosts system as fusion
proteins. With latest development on the genetic engineering,
the stage is now set where the potential of AMPs as anticancer
agents should be harnessed for designing safer and better ther-
apies for the mankind.
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