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If during the long cowrse of ages and under varying conditions of
life; organic beings vary at all inv the several pouts of their
orgow\,%atww, ..) theny, considering the infinite complexity of the
relatwm«ofall/orgw/uobefmg/ytoeadvoﬂw and to-their conditions
of existence, ing o infinite diversity in structure, constitution,
and habity, to-be advantageous to-them (...) But; if vawiations useful
to-any organic being do-occur, assuredly individuads thus
chawacteriged will have the best chance of being preserved invthe
struggle for life; and from the strong principle of inheritance they will
tend to-produce offspring similawly characteriged. This principle of
prwrvatwm I hawe called, for the sake of brevity, Natural Selection.”

Charles Davrwirv (1859). The Origin of Species.
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WHY APS?

APs are small cationic peptides, effector molecules of the innate immune system. They are
present in the first barriers of all living organisms: skin, mucosa, epithelia... and that’s
why these tissues are almost never infected.

They are expressed in a variety of cell types: leucocytes, such as monocytes and
neutrophils, epithelia cells, mast cells, so on, and their expression could be constitutive or
induced.

Nowadays more than 2000 APs have been reported from different organisms and with
different activities. Understanding the relationship between structure and activity may
facilitate the rational design of novel antimicrobial agents.
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Activities of Antimicrobial Peptides. APs not only show antimicrobial activities, but they are also involved in some
biological processes related with immunity.

Figure modified from Fabiola Cost, et. al. Elsevier Science Direct, Peptides 36 (2011) and Yuping Lai, et. al. Trends in
Immunology (2009)

Due to their amphipatic properties, caused by their positive charge and nearly 50% of
the amino acids hydrophobic, antimicrobial peptides show broad antimicrobial activity:
antibacterial, antiviral, antifungal, antiparasitic and so on. APs can bind to anionic
components of microorganisms membrane, causing a disruption on it and promoting
death. There are several mechanisms proposed for the permeabilization of membrane,
e.g. Carpet model, barrel stave or toroidal model.

Furthermore, APs have an impressive variety of additional activities related with some
immunity processes, such as neutralization of endotoxins released from macrophags
and monocytes, chemotaxis , promotion of angiogenesis and wound repair.

NEED OF NEW ANTIBIOTICS
= The development of antibiotic resistance in bacteria is a good
example of natural selection, to the point that these resistance bacteria
have been described as superbugs.

It's obvious the need to design new therapeutic strategies to solve this
global health problem appeared because of the misuse and overuse of
antibiotics.

This work put forward as promising candidates Antimicrobial peptides
(APs), ancient molecules involved in many defense mechanisms conserved
during a lot of generations in a wide range of organisms, because nature

can always teach us.
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APs AS NEW ANTIBIOTIC DRUGS
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APs seem to figure out the resistance problem because, unlike conventional
antibiotics, APs do not have only a single primary target and a single mode of
action, each AP could show different modes of action in each microorganism. In
addition, they do not need to bind to specific receptors on the membrane surface.
Nevertheless, they show some unresolved problems that don't let them go into
clinical market.
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bacterial infections and other human diseases.




