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Natural products: molecules synthesized by an
organism ( uni/pluricellular) with biological
activity in the producer and/or in a target cell.
Bioactive products, compounds, natural products.

Bioactive compounds are defined as components of food
that influence physiological or cellular activities in the
animals or humans that consume them.

From: Molecular Nutrition and Diabetes, 2016

Bioactive compounds are phytochemicals found in foods that are
capable of modulating metabolic processes and resulting in the
promotion of better health.

NATURAL PRODUCTS al.

N.P’s are chemical compounds or substance produced by a living organism—that are
found in nature.

NPs imes have ical or biological activity that can be of therapeutic
benefit in treating diseases
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Biotechnological applications:

Bioactive compounds are molecules with
proven activities in various biological
screenings and pharmacological models with a
special emphasis on stereoeselective synthesis.
R&D aim is to provide a valuable information
source of bioactive compounds synthesized or
isolated, which can be used for further
development of pharmaceuticals by industry
and academia.

NATURAL PRODUCTS -

Within the field of O.C., the N.P’s are usually restricted to mean purified organic
compounds isolated from natural sources that are produced by the pathways:

v Primary
metabolism

v Secondary
metabolism

SECONDARY METABOLISM

Edit by: Giovanny Rincon-Silva

O.C. : Organic Chemistry
P M. Dewick. Medicinal Natural Praducss. A Bosynéhesc Approach. Second Ediion (002). Jabn Wiky & Sans. Englind 6



CLASSES & FUNCTIONS g

N.P’s are often divided into two major classes:

QO Primary metabolites: have an intrinsic function that is essential to the survival of the
organism that produces them.

O Secondary metabolites: have an extrinsic function that mainly affects other organisms.

Some secondary metabolites have useful medicinal properties.

oK

Streptomycin, an important antibiotic drug produced by Streptomyces bacteria
P.M. Dewick. Mecicimal Ntral Procs., A Biosynéiec Appeosch. Sccond Edin (2. Jb Wiy & Sons Enghind 7
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Ecological and evolutionary implications of seconday metabolism
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Secondary metabolites are
conveniently classified based on
their biosynthetic origin as
terpenoids, polyketides,
alkaloids, non-ribosomal
peptides, cytochalasins
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Primary metabolites

Proteins, peptides, enzymes,
aminoacids, nucleic acids,
vitamins, fatty acids, lipids

APPROACHES FOR SEARCHING
NEW BIOACTIVE COMPOUNDS

@ Libraries of compounds from chemical synthesis

) Marine organisms
Amazonas biodiversity
Endophytic organisms
Microbiome

@ Combination of genes from biosynthetic pathways
of bioactiove compounds



Diminishing returns in finding natural products:
Genetics to the rescue?
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GENOME MINING

Previsdo dos metabdlitos produzidos pelo
microorganismo a partir de suas seqiiéncias genémicas,
independentemente de seu cultivo
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Fig. 1. Scheme representing the different approaches used for improvement of
secondary metabolite production.
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Combinatorial Biosynthesis
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Fatty Acid and Polyketide Biosynthesis
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(Modificado de Cummings et al,2014) .
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Pettit et al., 1982
Bryostatin Gene Cluster:
Putative No Longer!

4 November, 2008
Volume 15, Issue 11, pp. 1139-1240
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