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Amazing New
Space Probes

The Smaller, Faster, Cheaper
Discovery Missions
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Want to find

a new wonder drug,
a useful industrial
chemical, or even
a better laundry
detergent?

Try looking in

the dirt.

In search of useful
microorgantame such
a8 Panfellliem (right},
bloprospectors
use tools as simple
as a spoon and &

- i .. - \ sandwich bag to

By Ingrid Wickelgren callsct soll samples.
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MARYLAND BIOLOGIST RALPH COLLINS likes to drive
across the country—not to see the sights, but to pick up
the local dirt. Literally. On the road, Collins pulls aver
whenever he spies an interesting dirt patch, perhaps near
a stream or under a construction site. Then, wielding
high-tech tools (a spoon and a plastic sandwich bag), the
scientist scoops some soil into the bag and drives on.

Whoever owns this dirt doesn't
sewcn boomiss it and the soil sam-
ples are precious to Collins, [n
these clumps of earth, the Na-
tional Cancer Institute re-
searcher hopes to find a
treatment for ATDS or cancer.
Colling is a bioprospector, some-
one who scours nature for com-
pounds that fight disease or
perform everyday jobs such as re-
maving fabric stains and keeping
bread fresh. While many bio-
prospectors probe plants and animals
for novel substances, Collins taps na-
ture's smallest and most abundant
servanls—microorganisms such as
fungi and bacleria.

Colling' fascination with what
lurks in the dict is far from unusual,
Large pharmaceutical companies as
well as smaller biotech firms screen
thousands of microbes a week for

profitable potions, University and gov-

ermunent scientists help in the hunt by
collecting and identitving fungi and
hacteria from a variety of envircn-
ments. Fven researchers” friends and
relatives join the pursnit by taking
back micrabial souvenirs from their
favorite vacation spots.

Such soilsearching ef
forts have manifold
benefits:

* (n vacation
in Norway, an
employes at
Sandoz Phar-
maceiticals
fook home a
mold that
later produced

a blockbuster anti-rejection drig
known as evclosporin,

® In a corn field, a graduate stu-
dent ab the University of Wisconsin
found a hacterial ice-forming protein
that's now used by hundreds of ski e
sorts to make artificial snow.

* In the soil of an Indonesian temn-
ple, a scientist dug up o microbial
molecule that soft-drink supplers
now use to furn starch into sugar,

» Chna golf course in Japan, o sci-
entist picked up a clump of sail that
harbored a cure For a parasitic infec-
Licn that plagues livestock,

That's just a start. Microbial spoils
are sources of flavors and nutrients in
foods and vitamins, They provide
cheaper and more effective wavs lo
make cheese, bleach paper, process
juice, and stonewash jeans, And safe,
hicdegradalbile molecules from mi-
crobes can often replace toxic and
otherwise polluting chemicals used in
industrial processes,

What’s good for humankind is alse
good for the bobtom line. At the Dan-
ish company Move Mordisk, for exam-
ple, sales of industrial chemicals
derived from microbes reached 5370
million in 1994,

Mot that finding lu-
crative microorgan-
isms is easy, For
drugs cape.
cially, sifting
through
thousands
of soil sam-

ples for a disease-Hghling microl;
like locking for a needle ina hay:
On average, one marketable new
is found for every 20,000 natural
pounds fested. As a result, vears
pass before a research group find
aevier one important new chemic:
But the wait is worth it, beem
nature’s novelty far surpasses b
inventiveness. “The magic of naty
compounds,” savs Art Girard, a mi
bialogist at Plizer, a mujor drug co
pany, “is that nature
gives us things a chemist

Culti

never dreamed of.” panis
Tvermectin, sold by thess

I tical giant ang s
pharmaceutical gian wllbra
Merck, is a case in plast

poink, A product of a

soil bacterium, lvermectin fights
sitic worm infections in humans
animals better than any other kne
substance. Yet this wonder drug 1
novel hiochemical method of acti
that no one could have predicted.
paralyzes the worms by blocking 4
fransmission of nerve signals.
We've harely begun to tap nat
vast resources. Only a Finy fractio
all microbes have been identified,
Finding the rest of what's out the
a race against Hime, warns Cornel]
University ecologist Thomas Eisn
Civen the rapid loss of biodiy

sity on Farth, he and ather ¢
pearts fear that beneficial spe

In the labaratory,
scientlsts grow
colontes of the
micrecrganiams,






Sclentists perform

will become extingt before anvone
even knows they exist.

To jump-start the collection
pracess, the Mational Institutes of
Health and the MNational Science
Foundation last year established the
Bioprospecting Opportunity Awards,
These grants are designed to encour-
age scientists already conducting bio-
diversity research to add a biopros-
pecting component to their work,
The MNational Cancer Institute alzo
has expanded its program to sereen
natural sources for activity against
cancers and the AIDS virus,

Those national efforts involwve
prohbing plants as well as microbes for
villuable compounds, But most phar-
maceutical and biotech companies
have bet on the microbes. Collecting
them is easy, and thev can be grown
in petrd dishes, lnboratory flasks, or
fermentation tanks,

[n fact, people have been raising
microorganisms for thousands of
vears without knowing ik In ancient
times, these tiny workhorses were
used ko make beer and wine. But no

one recognized their contribution un-

til 1537, when French and Cerman
seientists independently showed that
veast causes fermentation,

By the early 19003, scientizts he-
gan looking to microbes as sources of
substances other than alcohol. One
of the first chemicals to be mass pro-
dueed from fungi
wag cilric acid,

prefiminary tests . .

o Ea e 10w ur-'terl to ﬂmm.'
that show na notice soft drinks and acid-
able signs of blelegh-  ificd [oods, The

cal activity.

acid was originally

extracked from eitrus froits such as
lernons and Bimes, Buat in 1917, a
Pfizer chemist named James Currie
realized that it could be made more
cheaply using Mungi,

Even then, the world was blind to
microbes as a source of medicines.
The Frst clue that drogs might come
from these microscopic organisms
cmerged in 1928, when a mold in-
vaded a petri dish in Alexander Flem-
ing’s London laboratory. It seemed o
prevent bacteria in the dish from
growing. To the astute Fleming, that
could mean only one thing: The maold
made a substance that killed bacteria,
Fleming's observation led to the pro-
duction, in the sarly 19405, of the
first antibiotic, penicillin,

The discovery of penicillin
launched the antibiotic era—a mad
race ko find microbial substances that
could wipe out disease-causing bacte-
ria. That race produced hundreds of
life-suving antibiotics including tetra-

cyeline, streptommyvein, and terrmyein,

I the last 20 vears, the hunt has
Lroadened beyond bacterial infec
tions to include other medical prob-
lems such as heart disease and the
rejection of transplanted organs. The
suceess of these more recent efforts
has depended nat only on luck but
also on a better understanding of the
molecular causes of disease,

The cholesteral-lowering drug
Bblevacor is a good example. In the
19708, Merck scientists began locking
for a natural compound that would
lower cholesteral levels in people.
The rescarchers approached their
search rationally; They first studied
how the bady svnthesizes chalesterol
and identified a key chemical step
where a drog might interfere, Then
they designed a test for a substance
that would block this step, After
running thousands of natueal
chemicals through this test, they

hit pay dirt in the early 19805
with a chemical in a soi sample
from Spain. In 1957, Mevacor
reiched the market,

Another molecular tesl spotted a
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Tokyo, Scientists at

the Japanese drug :;l::
company ujisawa walls
had been looking for Lﬁ
a medicine that Wit
could suppress the later

of @

immune svstem,
Such drugs are given
to recipients of organ transpland
prevent them from rejecting the
new organs. Fujisawa scientists
developed a test for a compoun
sweonld suppress key molecular e
that trigger the destructive imix
response [n the mid-1980s, a oo
pound fram the mouantain soil
"passed” this test, In 1994, Prog)
way finally approved by the 115
and Drug Administration for us
liver transplants,

Meanwhile, industry’s use of
crobes has extended far beyond
hol and citrie acid, Several comy
are now profiting from protein 1
cules, called encymes, made by
crobes. These proteins catalvze
chemical reactions that make it
ble for microbes to break down
“foad,” hut the same profeins o
aid chemical processes useful ke
ple. [n detergents, microbial en:
break down fatl, stacch, and prot
stains. Other enzymes go a step
ther, Caresyvine, an cnzyime s
the detergents Tide and Cheer,
makes cotton fahbrics look new k
snipping off the fuze created by
quent washings,

Later this year, Novo MNardisk
introduce a new cnzyime, derives

T B = T L T T









