CORRESPONDENCE

Tropical diseases research and antifungal research linked with cancer

research

This correspondence refers to the simi-
larities and differences between mammal-
ian genomes and the genomes of
parasites and fungi. It is indicated, that
this may serve as a basis to discover and
develop novel antifungal agents and
novel antiparasitic agents, by linking
these research areas with cancer drug
discovery, and optimizing synergies
within a suitable framework of intellec-
tual property protection.

Tropical diseases have traditionally
been considered under infectious diseases.
Tropical diseases have the unique feature
of being endemic and a high disease bur-
den in countries with low or moderate
per capita incomes, and insufficient cov-
erage through health insurance, where
the scope for recovering the investments
in research and development for tropical
diseases is quite low'. The option of
recovering a portion of the costs and
investments of preclinical research in
tropical diseases, by adjusting the prices
of medicines in Asia, Africa and Latin
America by 0.5-1% or so, may be of
interest for the relevant research organi-
zations.

Several research and development or-
ganizations have been developed, involv-
ing public—private partnerships, including
MMV (medicines for malaria venture),
DNDi (drugs for neglected diseases ini-
tiative), TB Alliance, etc. with their port-
folios of projects. Research and
development organizations such as the
CSIR (Council of Scientific and Indus-
trial Research, India), are strengthening
their research and development capabili-
ties in tropical diseases, through public
funding (CSIR, New Delhi, personal
communications).

A potentially efficient approach for
tropical diseases (parasites) remains under-
utilized and it may be worthwhile to
examine this further. This approach is
based on the similarities and differences
between human and parasite genomes
and proteomes’™, and the scope to
develop anti-cancer (or cytotoxic) agents

into selective and potent antiparasitic
agents, by modifying the scaffold and
pharmacophore of the anti-cancer agents,
to achieve the desired efficacy, selecti-
vity and safety. Inhibitors of human,
parasite and Dbacterial dehydrofolate
reductases may be mentioned as exam-
ples of this approach'™’. A significant
number of natural products-based cyto-
toxic compounds have been described
and the total syntheses of these have
been reported.

Given the similarities and differences
between the essential proteins of para-
sites and humans or other mammalian
hosts, it is of some interest to enquire
of the connection between anti-cancer
drug discovery and tropical diseases drug
discovery and the scope for synergies.
Given the high importance of anti-cancer
drug discovery, within the pharma indus-
try, and the similarities and differences
between human and parasite genomes,
there is a large scope for develop-
ing these proprietary agents into anti-
parasitic agents. While there are a few
examples of this approach being used at
present, one may hope that this will de-
velop further, through adequate funding.

Given the known QSAR (quantitative
structure—activity relationships) for such
anti-cancer compounds and the associ-
ated chemical libraries (analogs), the mo-
lecular models of the drug-binding site,
with reference to activity and cytotoxicity,
this would provide a pointer for develop-
ing antiparasitic agents that are effica-
cious and selective. It would be attractive
for such research and development to be
done in a suitable framework of intellec-
tual property protection and confidentia-
lity, given the proprietary nature of
anticancer agents and the associated
focused chemical libraries within phar-
maceutical companies. As there is likely
to be some similarities between the ensu-
ing anti-parasitic agents and the parent
anticancer compounds, and some overlap
of the respective chemical libraries in the
exploration of drug space, the essential-

ity of intellectual property protection and
confidentiality may be mentioned.

Given the similarities between the es-
sential proteins such as actin, tubulin of
parasites of tropical diseases (including
malaria, trypanosomiasis, leishmaniasis,
schistosomiasis), and the differences
between parasites and mammals, it would
be possible to develop a set of antipara-
sitic agents for each of these diseases, in
parallel projects, starting with a few anti-
cancer compounds as starting points.
This would generate synergies and eco-
nomies, which may translate into a
higher than usual degree of success in
lead discovery and lead optimization.
Importantly, this approach may also be
valid for developing novel antifungal
agents, for which there is a good option
of recovering the investments in research
and development.
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