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The main goal of this thematic project
is to search lead molecules from plant
species and endophytic fungi occurring
in the State of São Paulo, especially in the
Cerrado and Atlantic Forest. The project
was conceived to identify antioxidant,
anti-inflammatory, antifungal, anticancer,
antimalarial and acetylcholinesterase
inhibition lead compounds from plant
species of these biomes. With a strong
multi-disciplinary relationship, this is the
second phase of the bioprospecting
program, initiated four years ago, when
Biota-FAPESP was created as a permanent
FAPESP’s Program. Besides the main goals
on drug discovery, biodiversity conservation,
and sustainable economic growth, this
project also is supported on advanced
natural product chemistry knowledge
such as: i) to evaluate, correlate and
develop chemical methodologies to study
intra- and inter-specific variability in some
selected bioactive species; ii) to develop
micropropagation and cell cultures of
rare plants producing active compounds;
iii) to study biosynthetic pathways and
particularly determine the activity of
phenyltransferases, terpene cyclases and
cytochrome P-450 oxido-reductases for
kinetic studies and further proteomic and
functional analysis. This should lead to the
cloning of genes that eventually can be
used for recombinatorial biosynthesis of
heterologous overexpression in other
plants, to conduct studies on structure
activity relationships (SAR) of some lead
compounds previously identified and to
sustain and maintain the virtual database
(data mine) already initiated in phase I.
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SUMMARY OF RESULTS
TO DATE AND PERSPECTIVES
Around 800 species belonging to 87 families of
plants were collected. All stored extracts (ca. 1,700) were
subjected to antifungal, antimalarial, antitumoral, and
acetylcholinesterase inhibition bioassays aiming to select
bioactive extracts/fraction for further guided-fractionation.
In vivo test for assessment of activity in the central nervous
system, have been performed with some pure compounds.
From all species assayed, ca. of 5% showed promising
activity in one of the targets tested, and were selected for
guided-fractionation and detailed evaluation of the
toxicological and pharmacological properties. More than
150 compounds of plants and ca. of 100 from endophytic
fungi were isolated and tested for confirmation of activity,
in the trials already described. Four plant species
biosynthesize secondary metabolites with potential for
further investment as prototypes. The main goal os this
project is looking for bioactive compounds. Two semisynthetic derivatives of alkaloids isolated from plants were
selected as prototypes of acetylcholinesterase inhibitors,
and it is in pre-clinical trials aiming to reach the
pharmaceutical chain to Alzheimer drugs (national and
international patent protected). This pharmaceutical
innovation has been licensed for a national pharmaceutical
industry, and the patent deposited in USA, Japan, China,
and Europe. Two species of plants with potential for
cosmetic products have been also licensed, with contract
of royalties already defined and agreed upon between the
Paulista State University (Unesp), Federal University of Rio
de Janeiro (UFRJ) and FAPESP. Two species of plants showed
potential as herbal medicines, and toxicology studies are on
advanced stage. It is important to emphasize that besides
the main goal of this project, which is dedicated in searching
for new natural products as lead molecule, the state-of-art
of natural product chemistry is being developed taking
in account the last advances on phytochemistry and
molecular biology. In addition, with the standardized
methodology to screen large amount of plant species,
our lab gained good experience to carry out dereplication
methodology, which is fundamental for the success of
bioprospecting. Studies of biosynthesis involving isolation
of key enzymes in the metabolic process of pharmacological
substances of interest is a gap in the national phytochemical
research, and has been achieved with success. The isolation,
synthesis and function of biological peptides of plants are
unprecedented, and the partial results are very promising.
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