7 OCTOBER 1983 - VOL. 222 - NO. 4619 $2.50

SCIENCE

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




BIOSYSTEMS UPDATE

Major Progress Announced in DNA Synthesis

Improvements in phosphoramidite chemis-
try, as implemented by Applied Biosystems,
make it the fastest, most efficient, and most
economical means of synthesizing DNA. If
you haven't made DNA with our diisopropyl
phosphoramidite nucleosides, you may not
be aware of the many advantages this method
has to offer.
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Synthesis cycle for phosphoramidite chemistry gives high yields of
easily purified oligonucleotides.

Phosphoramidite chemistry provides 95-97
percent coupling efficiency and yields three
to ten O.D. of purified DNA when synthesiz-
ing at only the one pmole scale. Oligonu-
cleotides of greater than 50 bases have been
synthesized using this method and 30-40
base fragments are routine.

Recent price reductions allow synthesis for
only $3-4 per base addition and the phos-
phoramidites have virtually unlimited shelf
life, so waste is also eliminated. Even in
solution, they are stable for weeks. The
phosphoramidite chemistry also saves time—
only 15-20 minutes are required for each
complete base addition cycle.

This new chemistry is so convenient you'll
never go back to older procedures. No di-
mers or trimers are ever needed. No pyridine
is used and no redistillation is required. All

reactions are carried out at room tempera-
ture so side products are minimized.
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Autoradiogram of crude isolates and corresponding purified oli-
gonucleotides. Purification is facilitated by a capping reaction which
minimizes the longer chain impurities in the crude products.

Applied Biosystems has the total solution
for your DNA synthesis needs. We provide
ultrapure, highly stable reagents, the key to
success using this reliable method. In addi-
tion, we provide a detailed procedure for
manual DNA synthesis. As your require-
ments for custom DNA increase, our Model
380A DNA Synthesizer can make it automat-
ically in your laboratory.

Write for our synthesis procedure and Model
380A DNA Synthesizer brochure.

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Drive, Foster City, CA 94404 - (415) 570-6667 + (800) 874-9868
IN EUROPE: APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany » 06157-6036




SMNEAK PREVIEW

One of the most significant new releases of the year is a
production of broad scope and imagination. With a cast of
1400 radiochemicals and many related products, including

200 new listings, its title is disarmingly modest:
“The 1983 NEN Catalog.”

It opens with a dramatic announcement: the industry’s first
simplified, comprehensive pricing system. Briefly, it says that
every NEN research product is consistently priced for all
quantities for all customers. Now you'll know the exact cost
(including shipping) when you place your order—or even
before you order, if you're simply planning.

The benefits of this new system are many, but they add up
to simplicity and flexibility. Your NEN technical representative
will gladly answer any questions you may have.

Don't put off seeing “The 1983 NEN Catalog.”
Everybody will be talking about it.

The NEN extras are the biggest
value In labeled compounds.

@ New England Nuclear’
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Multispectral thermal image of Death
Valley, California. Furnace Creek Fan
is located in the upper left and the
Panamint Mountains are at the bottom.
(North direction is left.) Digital image
is processed to show spectral emissivi-
ty differences in color and temperature
variation as differences in intensity.
See page 24 [John Reimer, Jet Propul-
sion Laboratory, Pasadena, California
91109]
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Fér yeai's I suffered terribly' from
LETHOLOGICA
until a nice doctor friend prescribed

Mrs. Byrne’s Dictionary
of Unusual, Obscure, and Preposterous Words

Yes, for years | couldn’t remember the right words. People | considered
complete idiots were finishing my sentences for me. | was leaving
blanks in my love letters and suicide notes. | found how bleak the fu-
ture was when | tried a little cephalonamancy (fortunetelling by boiling
an ass ?ead), and tyromancy (fortunetelling by watching cheese co-
agulate). : ‘

| went from doctor to doctor looking for help, finally becoming a con-
firmed iatrapistiac (one having little faith in doctors), especially when
one suggested | needed a hepaticocholangiocholecystenterostomy
(look it up).

Then | found Mrs. Byrne’s Dictionary. Now | can be unusual, obscure
and preposterous by turns. Now | don’t need an unabridged to go along
with my collegiate. For entertainment now, | browse instead. of groak
(watching people silently while they eat, hoping they’ll ask you to join
them). | don’t care anymore that we have a kakistocracy (government
or rule by the worst).

Mrs. Byrne's Dictionary by Josefa Heifetz is bétter than omphalos-

GARDYLOO!

Herb Caen in the San Francisco Chronicle: “Wildly funny!”

Leslie Hanscom in Newsday: “You can dip in anywhere and come up with pay dirt . . . hundreds of words to stand your
hair on end. Only a clinchpoop could scan these pages without a feeling of awe at the undiscovered boundaries of
the English tongue!” :

Nels Nelson in the Philadelphia Daily News: “A treasure! We should all kiss the publisher’s feet!”
Camilla Snyder.in the Los Angeles Herald-Examiner: “Hilariously useful . . . delicious!”

Donald B. Thackrey of United Press International: “A dictionary you can browse through and read like a book . . .
a dictionary that will give great pleasure to many. Every page contains at least one nugget.”

Sydney J. Harris in the Chicago Daily News: “There is no comparable work; | unreservedly recommend it.”
At your favorite bookshop or order directly from the publisher, using the handy coupon below.

— — — — —— — — < — —— —

University Books, Inc., 120 Enterprise Ave., Secaucus, N.J. 07094

Please send me by return mail a copy of MRS. BYRNES DICTIONARY for which | enclose $12.50 plus $1.50 for
postage and shipping.

My name:
Address:
City: ' State: , Zip:
' (University Books is a Lyle Stuart company) , , SCI-9

— —
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Sharp’s dual-keyboard combines a
scientific calculator and a BASIC computer
in a portable unit that boasts a powerful
40K ROM and 2.2K RAM.

(& m \ Watch for our TV
| i ; | commercial to learn
| i d | more about the latest
= | advance in calculator
| technology from

‘ Sharp. We .
replaced a half-million transistors g
and diodes with one tiny “chip” P .

FROM SHARP MINDS
COME SHARP PRODUCTS

Sharp Electronics Corp., 10 Sharp Plaza, Paramus, NJ 07652.
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The Global Agricultural Support System

For the architects of the post-World War II set of global institutions,
meeting world food needs and reducing poverty in rural areas were essential
elements in their vision of a world community that could ensure all people of
freedom from want and insecurity. Agencies such as the U.S. Agency for
International Development and the World Bank have used the development
of national agricultural research systems as a major instrument for aiding
poor countries in meeting domestic food needs. In a number of countries,
assistance from external agencies has played an important role in the
development of strong national agricultural research systems. But in too
many cases, domestic economic and political support has failed to material-
ize. A period of rapid institutional development, supported primarily by
external assistance, has often been followed by the decline or even collapse
of research capacity as external project support has been phased out.

In my judgment, such cycles of development and decay are a result of the
traditional project approach that agencies have used in encouraging the
development of national agricultural research capacity. External assistance
provides an alternative to the development of internal political support, and
experience has shown that such political support within a country is vital to
the continued development of national research programs. National re-
search directors have frequently found, however, that generating -external
support requires less .political effort than developing domestic support and
have chosen the easier path. The system of external support needs to
be reformed in a way that will redirect political entrepreneurship toward
building domestic support for agricultural research.

One innovation that might be used is for the development assistance
agencies to move toward a ‘‘formula funding’’ or ‘‘revenue sharing’
approach in which the size of donor contributions is linked to growth of
domestic support for agricultural research. A second alternative would be
for the group of donors to establish a support consortium that would engage
in joint planning and funding of the host country’s agricultural research
program. This method is being used successfully in Bangladesh.

Objections to such reform proposals more often come from the outside
agencies than from the recipient country. Assistance agencies often prefer
to have a free hand in directing assistance resources toward the achieve-
ment of short-run political rather than long-run development objectives.
And the aid constituencies in the developed countries typically have their
own reform agendas which they attempt to have national aid agencies
impose on recipient countries.

Why are reforms needed in the system of external support? In the
developed countries agriculture has made a transition from a resource-
based to a science-based industry. In 1925 corn yields in Argentina were
higher than those in the United States. Fifty years later corn yields were
more than twice as high in the United States as they were in Argentina. This
was not a result of changes in resource endowments; it was due to the
scientific and technical advances embodied in the corn seed and other
inputs used in agricultural production in the countries.

By the end of this century there will be few areas in world where
agricultural production can be increased by expanding the area cultivated.
Countries that cannot take advantage of yield-increasing biological and
chemical technology will find it increasingly difficult to maintain their
export earnings from agriculture or even to meet their domestic food needs. -
Only a country that establishes its own research capacity in agriculture can
gain access to the advances in knowledge that are available to it from the
global scientific community and embody that knowledge in the technology
suited to its own resource and cultural endowments.—VERNON W.
RUTTAN, Department of Agricultural and Applied Economics and Depart-
ment of Economics, University of Minnosota, Minneapolis 55455

This editorial is based on a paper presented at the Colorado State University International School
for Economic Development Studies on 11 March 1983.



The best of the old becomes
the best of the new.

excellence in
5 btochem:stry

If you are using research blochemlcals In your

laboratory, chances are you've heard the phrase,
“excellence in biochemistry”. For over 30 years
P-L Biochemicals has earned the right to use
these words with a long history of product “firsts”
and consistent quality. From this well-established
tradition and firm foundation will come some
very exciting changes in the very near future.

We’re changing our name...

The news is that Pharmacia Fine Chemicals,

a world leader in the field of biomolecular
purification technology has joined forces with

P-L Biochemicals. The combination of separation
technology and research biochemicals come
together to produce a level of expenence
perspective and resources that 1s unmatched
within this industry. Now, biochemicals, molecular
biology products, separation media and Instru-
mentation are available through one highly skilled
organization. The new P-L organization is called
Pharmacia P-L Biochemicals, Inc.

Yes we've changed our name...

- But not our commitment.

The commitment of both companies to produce
outstanding products from the most recent
technology remains foremost in the objectives
of this new organization. Look to the future for
exciting new developments from Pharmacia
P-L Biochemicals, Inc.

Pharmacia |
P-L Biochemicals

2202 North Bartlett Avenue, Milwaukee, WI 53202
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