Didemnin Gene
Cluster

A platform facilitating the development of
novel therapeutic agents and their biosynthesis

The gene cluster responsible for the production of the

Didemnins has been isolated and characterized.

Didemnins are complex natural products that were first
discovered in marine tunicates (sea squirts). Their synthesis
by chemical means is complex and expensive.

A range of potentially interesting pharmacological
activities have been identified. Potential as anti-cancer
agents was quickly demonstrated by in vitro tests and a
modified Didemnin is currently in Phase-Ill clinical trials
in multiple myeloma. They also have potent anti-viral and

immunosuppressant activities.

In seeking to identify novel marine natural products, it
was established that bacteria are responsible for Didemnin
synthesis rather than sea squirts. Subsequently, the genes
responsible for the natural route of synthesis of the

Didemnin family were isolated.
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Clarity: The gene pathway provides a clear
understanding of Didemnin biosynthesis

New products: Opens up the field to modern
genetic techniques allowing individual genes to
be modified to generate novel Didemnins with
specific desirable characteristics

Lower production costs: Complex chemical
synthesis can be replaced by bacterial
fermentation

Confidence and speed: A more accessible route
into this complex field, making development more
predictable and quicker



Applications

A Research tool for drug discovery

A4 low cost, high volume
manufacturing

4 Generation of derivatives

A Source of enzymes as reagents

Opportunity

For More Information

innovation.kaust.edu.sa

Technology Details

Natural products are a valuable source of novel pharmaceutical products. Interest
in the area remains strong and new marine natural products are in development.
The Didemnins represent an interesting area for natural product discovery and
development particularly in the cancer area.

How It Works

The discovery of the bacterial origin of these molecules and subsequent work
reveals details of the biosynthetic pathway of Didemnins. The isolation of the genes
responsible for the synthetic pathway offers a new resource to exploit the area
through either transfer of the genes responsible for the pathway to new species or
through genetic manipulation of the enzymes responsible for the structure of the
product.

Why It Is Better

Initial clinical trials with the most interesting native Didemnin, Didemnin B, failed
due to cardiotoxicity in the 1990's. A modified, reduced toxicity version of Didemnin
B (Aplidine), was developed subsequently; however, this is produced by a complex
chemical synthesis.

Development of other Didemnins has not progressed because of concerns over
toxicity and the lack of an optimal route of synthesis. This development offers the
opportunity to produce novel Didemnins with either increased target cell killing or
reduced off target toxicity. On the issue of syntheses, transfer of the gene pathway
to other bacteria offers the opportunity for the biosynthesis of those products by
bacterial culture.

The high potential toxicity of novel Didemnins could be of particular value in
Antibody Drug Conjugates where the mechanism of action of Didemnins could
differentiate them from other toxins used in this area.

IP Protection

KAUST has a patent pending for this technology.

allaie Ellall Gaals | INNOVATION
P il potell AND ECONOMIC

King Abdullah University of

Science and Technology D EVE LOPM ENT

[

]

KAUST 2011-084



