


Drug discovery, including that on natural products, is increasingly done in smaller start-up
companies, academia and government laboratories, with large companies undertaking
development and marketing.
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The ecosystem of life sciences R&D
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GG We can work here, and collect microorganisms from marine water and soil in our
local environment. In any microenvironment the vast majority of bacteria are for
the most part unknown. This wouldn’t apply to extreme environments that tend to
select for very specific types of bacteria. When | worked at Lederle, anyone who
went on a trip was given a plastic bag to collect soil samples. But now we know we

can find spectacular microbial diversity here. This wouldn’t be true for plants, but it
is definitely true for microorganisms. It would take us lifetimes to sort through what
we can get our hands on from this region, so there is no need to collect overseas.

— Chief Scientific Officer,
small biotech company in the US

‘G Collaborations provide a biotechnology company with money and
resources while providing the pharmaceutical company access to cutting-
edge technologies. In addition, by collaborating with multiple partners,
pharmaceutical companies today decentralise parts of their R&D activities.
This decentralisation provides a mechanism by which companies can (1)
evaluate multiple new platform or product opportunities without increasing
the size and cost of their own operations and (2) effectively increase the
bandwidth of their operations.

— Phil Kearney, Director of Licensing and External Research,
Merck Sharp and Dohme



NATURAL PRODUCTS RESEARCH
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Although support for natural
products research in large
companies has declined, the
contribution of natural products
to the development of new
drugs continues, and between
1981-2013 an average of 31%

of all new drugs annually were
natural products.

Number of approved drugs
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S Totally synthetic drug, often found by random
screening/modification of an existing agent

S/NM Totally synthetic drug/Natural Product mimic

S* Made by total synthesis, but the pharmacophore is/was
from a Natural Product

S*/NM | Made by total synthesis, but the pharmacophore is/was
from a Natural Product/Natural Product mimic
Vaccine

B Biological; usually a large (>45 residues) peptide or
protein either isolated from an organism/cell line or
produced by biotechnological means in a surrogate host

N Natural Product

NB Natural Product ‘Botanical’ (in general these have been
recently approved)

ND Derived from a Natural Product and is usually a

semisynthetic modification




TRENDS IN NATURAL PRODUCT RESEARCH AND DRUG DISCOVERY

TECHNOLOGIES

* Automated
biochemical screening

* Modern analytical
chemistry
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Natural products research has
undergone dramatic changes in

the last 50 years, with significant
implications for the speed, scale
and focus of R&D, and the design of
effective ABS measures.
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“ The approach we are using more and more, and

now predominantly, is to leverage the biosynthetic
pathways in microorganisms to address chemical
problems in terms of drug discovery, and to

find new compounds, or even old compounds,
and then to use genetic engineering to change
those compounds to make them better drug
candidates. This is really the trend in natural
product science... The days of going out and
collecting things — whether sponges, plants, or
soil samples for microorganisms — and searching
for new chemicals for drug leads on a mass
scale by turning the crank a lot, those days are
behind us. There is still value there, but we need
to be smarter about how we do this. Over the
last 10-15 years the scientific community has
come to realise that the real value in organisms
is the genes that enable organisms to make the
compounds that they do. Bioprospecting in the
1990s emphasised the organism, but it really
isn’t the organism anymore, it is the genes, and
we need to incorporate this into our models for
benefit-sharing.

— Head of Natural Products Unit,
large pharmaceutical company




d Traditional knowledge, once the primary lead for the

discovery of new medicines, is no longer a significant part of
industry R&D.

Use of traditional knowledge in drug development
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TK- DERIVED DRUGS
® Aspirin
* Morphine
* Quinine
e Digitoxin
¢ Pilocarpine
TK- DERIVED DRUGS
e Vincristine
¢ Vinblastine
e Galantamine

TK- DERIVED DRUGS

e Artemisin

e Crofelemer
(approved in 2012)
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INDUSTRY AND ABS
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The pharmaceutical industry is more aware of

the Convention on Biological Diversity than many
other sectors, although this is more the case with
larger companies than with smaller. However, many
concerns persist within industry about legal certainty
and the need for new measures drafted to implement
the Nagoya Protocol to reflect the scientific, business
and legal realities of natural products research today.

The CBD has had a cooling effect on natural products
research, but it will not stop a company from going forward.
There are ways to work with the treaty, the best being
working directly with academic and other partners... Our
collaborators do the work to get the agreements in place
and so it isn’t too cumbersome and we came up with a good
agreement. The real test of the agreement didn’t happen
because we didn’t get a drug out of it...But we could
operate, the research could continue.

— Head of Natural Products,
large pharmaceutical company

I've always maintained that natural product drug discovery
and development is an international collaborative effort — no
one country is dominant. That is why | think if source countries
can develop viable and not too restrictive policies this can be
a win-win situation for everyone. If policies are too restrictive,
particularly with microbes as a source of new chemistry and
potential new drugs, companies will just study the microbial
resources they have in their libraries or their own backyards.
The microbial area makes protecting countries’ rights very
tricky, since companies can find compounds discovered in
microorganisms from one country in another — much more
so than for plants. This is why NCI’s policy has always been
that the place where the original collection and discovery was
made is the one that should benefit, and this is even more
important today.

— Gordon Cragg, retired from Natural Products Branch,
US National Cancer Institute
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The Access and Benefit-Sharing Key Points for Policy-Makers series has been produced
to provide governments, companies, researchers, communities and others with background
information to assist with the development of access and benefit-sharing measures to
implement the Nagoya Protocol. The briefs are organised around central, key points on trends
and practices in markets, research and development, and ABS. More detailed information on

these sectors can be found at: www.bio-economy.org.za; www.abs-initiative.info;
www.peopleandplants.org; CBD Bioscience at a Crossroads policy briefs:
https://www.cbd.int/abs/policy-brief/default.shtml/; and in the upcoming book:
http://www.routledge.com/books/details/9781138779099/
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