By David A, Barry

Drug Discovery Center studies marine

organisms for new medicines and

biological insights.

ecules. Many of these natural
produ::t§ have useful biological effects,
and their unigue architectures continue
to inspire many of the newest drugs on
pharmacy shelves.

A new team of four scientists, including Dr.
Daniel Roma and Dr. Coran Watanabe from
Texas A&M's Department of Chemistry, aims
to put newly discovered natural products to
work, both as leads for new medicines and as
tools for studying the fundamental operations
of cells, The four scientists constitute the
Natural Products-Based Drug Discovery Center
at Texas ABM, established in July 2004, The
center is starting out at a time when major
pharmaceutical companies, disappointed by
| lackluster results in the field of combinatorial
! chemistry, have shaown resurgent interest in

natural products, says Romo.
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The ficld of natural products-hased drug discovery crosses
many disciglinary boundarias, but Watanabe says it is hard
for one scientist to be good sl evergthing. The ressanch
center combines the talents of different scientists, she says,
and establishes & magnet for funding and other resources,
Joining lexas A&M's Romo and Watanabe in the cross-country
collaboratinn are O Jun Q. Lin of Johns Hopking Universily
and Or. Jeffrey Smith of the Burnham Institute in Calitornia.
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Howevar, the read from sponge Lo markelabls (drog s
uphill, Just isolating a natural product and determining its
chemical structure 5 a challenge. In the case of Path, @
kilogram ol sponge yields sboot 17 milligrams of natural
product, equivalent to a few grains of sand. Working wilh
limited quantities from nature, rescarchers scrutinize the
natural product for potentially vseful biological activity and
delermine its chemical structure. Then, synthetic chemists

“It's amazing that these complex molecules are produced by sponges or
symbiotic bacteria and also show potential for treating human ailments.”

The center's heginnings can e lraced Lo & species of
sponge in the chilly waters off New Zealand's coast. The
spanges produce small guantities of the natural product
pateamine A {Pat4). Path i= an immunosupprassant, so it
couled Block The hody's mmune syslem Dom mounting an
assault on foreiqn organs ke o transplanted liver or heart,
Path has also proven to be 2,000 times more toxic to tumor
cells than to healthy cells.

Romiey was inilizlly altracted by Pal&s unigue structure

and its immunosuppressive activity, “Its amazing that

these complex molecules are produced by sponges or
symhbiotic bBacteria amd also show potential Tor treating
brumnan ailmenis,” he says. “These arganisms, endowed with
complex Biosynthetic machinery, are extremely clever at
synthesizing potent protein inhibitors. .. arguably the world's
bect synthetic chemists!”

like Roma build the natoral prodoc) piece by plece inoa
laboratory.

Roma's 24-step recipe for Path tock three wears of tral
and-error experiments to develop, His research group has also
synthesized 16 derivalives of Palh. One of these derivatives
can beosynthesized in 10 fewser steps than Path, and it
exhibits zimilar immunosuppressive and anticancer potency
properties as well as improved stability, That derivative has
been forwarded to a pharmaceutical company in Lhe Bosion
aren for climical trials, though it could be 10 years before
it could appear on drugstore shelves. Lven 1f the dervative
thoesn’t pass muster in clinical trigls, Rome, Watanabe, and
their collaboraters will be able to use Patd and ils derivalives
to study which proteins in the body are involved in the human
immune response and also uncover new signaling pathways
ivolved in cancer. o




