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BIOSYSTEMS UPDATE

A New Approach to Automated Peptide Synthesis

Applied Biosystems is pleased to announce
the first instrument designed for high effi-
ciency peptide synthesis. The key to the high
coupling yield of the Model 430A Peptide
Synthesizer is an activation unit which
converts the amino acid to a very efficient
acylating species immediately prior to the
coupling step. The defined protocol has
been optimized for general peptide synthe-
sis, but the fully programmable system
allows straightforward adaptation to other
chemistries.

Cycle times with the general synthesis pro-
tocol are approximately one hour. A single
loading of protected amino acids, reagents,

and solvents will give up to 50 synthesis
cycles. To insure high coupling yields,
Applied Biosystems manufactures and
supplies all synthesis reagents.

The data below summarize the results of the
synthesis of the decapeptide Acyl Carrier
Protein (65-74). These results illustrate the
combined capabilities of the novel auto-
mated synthesis procedure and the high
quality peptide synthesis reagents and loaded
resins.

The new Model 430A Peptide Synthesizer is
being introduced in the U.S. at FASEB and
in Europe at Analytica. Write or phone if
you'd like more information.
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The synthesis on 0.500 mmols
Boc-Gly-OCH,-PAM resin ylelded 427 mg
of crude peptide (Theory = 511mg).

Chromatography

Vydac C,; A Buffer: 0.1% H,PO,/ H,0;
B Buffer: 0.1% H,PO,/60% CH,CN.
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Amino acid incorporation during assembly of Acyl
Carrier Protein residues 65-74.
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Quantitative Ninhydrin Monitoring®.

HPLC chromatogram of crude, HF cleaved Acyl Car-
rier Protein (65-74).
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Preview Quantitation by Solid Phase Sequencing of
Protected, Resin Bound Peptide‘.

INO ACID EQUIVALENTS
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Amino Acid Residue Gly<-Asn=-lle< Tyr< Asp-=-lle < Ala<-Ala< Gln-= Val

Step yield quantitation and amino acid analysis results for Acyl Carrier Protein (65-74) chain assembly using App]ied‘
Biosystems' general synthesis protocol. Only single couplings were used throughout the synthesis (except for Gin).

REFERENCES

1. Reza Arshady, Eric Atherton, Derek Clive, and Robert C. Sheppard, J. Chem. Soc. Perkin Trans 1, (1981) 529-537

2. W.S. Hancock, D J. Prescott, P.R. Vagelos, and G.R. Marshall, J. Org. Chemn. 38(1973) 774

3. Virender Sarin, Stephen B.H. Kent, James P. Tam, and R.B. Merrifield, Anal. Biochem. 117 (1981) 147—157

4. Stephen B.H. Kent, Mark Rieman, Mary LeDoux and R.B. Merrifield, Proc. Int1. Conference: Methods of Protein Sequence Analysis, 1982

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Drive, Foster City, CA 94404 + (800) 874-9868 + In California (800) 831-3582
IN EUROPE: APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany = 06157-6036




N SAVE 58%

of
CHEMISTRY |

oty $24.95

The most recent edition of the CRC Handbook
of Chemistry and Physics is now available at
considerable savings.
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Order Form

Rush me the 64th Edition of the CRC Handbook of Chemistry and Physics for only $24.95.*
(regularly $59.95)

To qualify for this special offer, each order should:

* be prepaid by check, money order, or charged on an acceptable credit card
* be postmarked by May 31, 1984

* specify catalog no. 464KRP

Enclosed is my check/money order for $ ] American Express [ MasterCard ] Visa
Account # (include all digits)

Name INNENREEREREERERE

Co./Inst.

Expiration Date ___________ Validation Date (AMEX) _____
Address
Clty State le o ;:énalurzaigl;cd for credit card orders) Please use ink.
*Qutside U.S., $28.95 per copy. Payable in U.S. currency or draft - e
on a U.S. bank. Florida residents add 5% sales tax. (Please print name appearing on credit card.)

CRC PRESS, INC. 2000 Corporate Blvd., N.W. Boca Raton, Florida 33431

6 APRIL 1984




ISSN 0036-8075

Volume 224, No. 4644
LETTERS Melatonin and Puberty: D. C. Klein. .. ... i, 6

EDITORIAL  The Cultures of Science and Technology: J. J. Baruch ......................... 7

ARTICLES Four Years of Reagan Science Policy: Notable Shifts in Priorities:

G. A. Keyworth, IL. .. ... . e 9
Early Results from the Infrared Astonomical Satellite: G. Neugebauer et al. ... .. 14
Drug and Neurotransmitter Receptors in the Brain: S. H. Snyder................ 22
NEWS AND COMMENT Weapons Bureaucracy Spurns Star Wars Goal ............... .. ... coa... 32
Star Wars Panels Highlight Uncertainties ............. . ... . i i, 33
Stanford Investigates Plagiarism Charge .......... ... ... . ... . .. 35
Briefing: Bill Proposes Added Review of Animal Research; FDA Resurrects Top
Science Office; Landsat Sale Nears Resolution . ........................... 36
Writing Engineering’s Ticket at NSF .. ... .. ... . 38
Do Tax Credits for R & D Work? . ... . i 39

RESEARCH NEWS  The 1984 Pittsburgh Conference: A Special Instrumentation Report
Personal Computers Attract Lab Software ................................ 40

Instrument Highlights: Ultrahigh Sensitivity from GC-IR; A New Library for GC
Unknowns; Why Buy When You Can Rent?; Superfast Time-Resolved Optical

SPEC TOSCOPY - - v e ettt ettt et e e e e e e 42
Technical Publishing Workstation. ............ .. it 44
Automating Wet Chemistry with FIA ....... ... . .. . ... . . . 45
A New Dimension in NMR ... ....ooiiei 46

AAAS NEWS  Within the Community of Scientists: S. M. Malcom; Black Engineers; Evolution/
Creation Book Published; Amendment to AAAS Constitution; Interciencia

Begins Network of Biotechnology in the Americas......................... 48
E. MARGARET BURBIDGE ANNA J. HARRISON DAVID A. HAMBURG ROBERT W. BERLINER NANCIE L. GONZALEZ
BOARD OF DIRECTORS Retiring President, Chairman President President-Elect LAWRENCE BOGORAD WALTER E. MASSEY
MATHEMATICS (A) PHYSICS (B) CHEMISTRY (C) ASTRONOMY (D
ggé:l?':'ﬁ:leggp Lipman Bers James A. Krumhansi Murray Goodman Paul W. Hodge )
a S SECTIONS Lynn Arthur Steen Rolf M. Sinclair William L. Jolly Donat G. Wentzel
PSYCHOLOGY (J)  SOCIAL, ECONOMIC, AND POLITICAL SCIENCES (K)  HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING M)
Janet T. Spence Kenneth J. Arrow Daniel J. Kevles Eric A. Walker
Bert F. Green David L. Sills David L. Hult W. Edward Lear
EDUCATION (Q) DENTISTRY (R) PHARMACEUTICAL SCIENCES (S) INFORMATION, COMPUTING, AND COMMUNICATION
Hans O. Andersen Erling Johansen Stanley A. Kaplan Robert Lee Chartrand
Roger G. Olstad Harold M. Fulimer David A. Knapp Madeline M. Henderson
DIVISIONS ARCTIC DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN L
John Davies Gunter E. Weller Barbara Wright Alan E. Leviton Charles E Holley, Jr. M. Michelle BI
President Executive Secretary President Executive Director Presiden Executive Offis
SCIENCE is published weekly on Friday, except the last week in December, by the American Association for the Ad of Scll 1515 Ma: h A NW, Washington, D.C.
20008S. Second-class postage (publication No. 484460) pald at Washmgton D C.. and at an additional entry. Now combined with The Sclentific Monthly® Copyright © 1984 by the American Association for
the Advancement of Science. Domestic individual membershi ip and on (51 ): $53. De ic institutional subscription (51 issues): $90 Foreu n postage extra: Canada $24, other (surface mail)
$27, air-surface via Amsterdam $65. First class, airmail, school-year, and student rates on request. Single copies $2.50 ($3 by mail); back issues $3 by mail); Biotechnology issue, $5 ($5.50 by mail);

classroom rates on request. Change of address: allow 6 weeks, giving old and new addresses and seven-digit account number. Authorization m pholocopy material for internal or personal use under
circumstances not falling within the fair use provisions of the Copyright Act is granted tg AAAS to libraries and other users registered with the C: ht Clearance Center (CCC) Transactional Reporting Ser-
vice, provided that the base fee of $1 per copy pius $0.10 per is paid directly to CCC, 21 Congress Street, Salem, Massachusetts 01970. The identitication code for Science is 0036-8075/83 $1 + .10.
Postmaster: Send Form 3579 to Science, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005. Science is indexed in the Reader’s Guide to Periodical Literature and in several specialized indexes.



AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

BOOK REVIEWS  Single-Channel Recording, reviewed by J. W. Moore, Deep-Sea Biology,
A. L. Rice; Molecular Biology of Fibrinogen and Fibrin, N. U. Bang;
Crustacean Phylogeny, T. E. Bowman; Books Received.................. .. 50

REPORTS Carbon Monoxide in the Earth’s Atmosphere: Increasing Trend: M. A. K. Khalil

and R. A. Rasmussen . ... .. ... . e e 54
Detectability of Supernova Neutrinos with an Existing Proton Decay Detector:

J. M. LoSecco. ... ... e 56
Major Carbon-14 Deficiency in Modern Snail Shells from Southern Nevada

Springs: A. C. Riggs .. oo e 58
Enhanced Atmospheric Circulation over North America During the Early

Holocene: Evidence from Lake Superior: J. D. Halfman and

T. C. JORRSORN . ... oo e e e 61
Precipitation of Sulfide Ores and Organic Matter: Sulfate Reactions at Pine Point,

Canada: T. G. Powell and R. W. Macqueen...................cccccvuvn... 63
Polyene Toxicity in Renal Medulla: Injury Mediated by Transport Activity:

M. Brezis €t al. ... e 66
Haploid Expression of a Mouse Testis a-Tubulin Gene: R. J. Distel, K. C. Kleene,

N.B.HeCRhE. ..o 68
Entamoeba histolytica: A Eukaryote Without Glutathione Metabolism:

R. C. Fahey et al. . ... .. . e e 70
Schwann Cell Galactocerebroside Induced by Derivatives of Adenosine

3',5'-Monophosphate: G. Sobue and D. Pleasure .......................... 72
A New Charge-Mosaic Membrane from a Multiblock Copolymer:

T. Fujimoto et al. ... . 74
Carnivorous Mushrooms: R. G. Thorn and G. L. Barron ....................... 76
Late Triassic Naticid Drillholes: Carnivorous Gastropods Gain a Major

Adaptation but Fail to Radiate: F. T. Fiirsich and D. Jablonski ............. 78
An Unusual Phycoerythrin from a Marine Cyanobacterium: L. J. Ong,

A. N. Glazer, J. B. Waterbury. ........ ... . e 80
Olfactory-Based Orientation in Artificially Imprinted Sea Turtles:

M. A. Grassman et al. . ... ... ... . 83
Technical Comments: Termites and Atmospheric Gas Production:

N. M. Collins and T. G. Wood;, P. R. Zimmerman, J. P. Greenberg,

J P E. C.Darlington ...... ... i . 84

'HY NELKIN SHEILA E. WIDNALL WILLIAM T. GOLDEN WILLIAM D. CAREY

. SAWYER HARRIET ZUCKERMAN Treasurer Executive Officer

GY AND GEOGRAPHY (E)  BIOLOGICAL SCIENCES (G) ANTHROPOLOGY (H)

*. Merriam Charlotte P. Mangum Richard A. Gould

ias Dutro, Jr. Walter Chavin Priscilla Reining

AL SCIENCES (N) AGRICULTURE (O) INDUSTRIAL SCIENCE (P)
Kretchmer Leo M. Waish Nat C. Robertson

n E. Rhoads Coyt T. Wilson Robert L. Stern

TICS (V) ATMOSPHERIC AND HYDROSPHERIC (W)  GENERAL (X)

E. Moses Hans A. Panofsky Lora M. Shields

J. Wegman Bernice Ackerman Rodney W. Nichols

srican Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objects
-ther the work of scientists, to facilitate cooperation amang them, to foster scientific freedom and responsibility,
ve the effectiveness of science in the lpromotion of human welfare, and to increase public understanding and
tion of the importance and promise of the methods of science in human progress.

COVER

An cqual area (Aitof) projection in
galactic coordinates of the infrared
emission from the entire sky with one-
half degree resolution. The bright band
running from top to bottom is the plane
of the Milky Way galaxy with the cen-
ter of the galaxy at the center of the
picture. The colors represent three of
the IRAS wavelengths bands (blue is 12
microns: green is 60 microns: and red is
100 microns). Thus, hotter material ap-
pears blue or white while the cooler
material appears red. Visible in the
picture are molecular clouds and re-
gions of star formations in the constel-
lations Ophiucus (center) and Orion
(bottom, left). See page 14. [Jet Propul-
sion Laboratory, California Institute of
Technology. Pasadena 91109]
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The Cultures of Science and Technology

In her editorial (10 February, p. 543), Anna J. Harrison succinctly
differentiates among the processes of science, engineering, and technology.
This is a valuable first step in clarifying the problems that the government
faces in developing policies relevant to these areas. But policy-making
efforts also require that we examine the cultures involved in the three
processes and their constituencies. While, as Harrison points out, scientists
are increasingly acting as engineers and engineers as scientists, that
phenomenon is one of personal and intellectual mobility. When scientists
act as problem-solvers, they adopt the engineering-technology culture and
serve the engineering-technology constituency. The reverse is also true.
Thus, it is appropriate here to ignore that mobility.

Science has as its constituency the general public. Within the science
culture, the results of the science process are considered free goods. While
secrecy may be observed to ensure priority, once results are in, publication
is the rule. Institutions that fund the major work in science, universities, and
fellow scientists measure scientists, among other things, by how well and
quickly they disseminate results. Science is among the most open of activities.
The output is knowledge and understanding, and this output is most often
embodied in publications and in the process of teaching.

Engineering and technology are very different from science. There are, of
course, engineering scientists engaged in engineering science—just as there
are biological scientists and nuclear scientists—and they follow the science
culture and leave as their legacy public scientific knowledge. Almost all
engineering, as is the case with technology, however, reaches its expression
in things and services. Only incidentally does engineering or technology
result in a legacy of knowledge. That such knowledge is a by-product does
not demean its importance; it merely identifies it as irrelevant to the driving
forces in the culture and the constituency. '

Because of this commonality in output, I shall use ‘‘technology’’ for both
engineering and technology. Technologists strive to solve problems at a
price that makes the public willing to select and use their solutions. Cost and
price, reliability, and other attributes that lead to that selection are as much
parts of the technologist’s calculus as are stress, resistance, and friction. In
our competitive, relatively capitalist society, the efforts of the technologist
are mediated by companies that expect to profit from the public’s adoption
of the technologist’s solution. In other societies the rewards to the mediat-
ing enterprises range from social status to political power.

Regardless of the society, the rewards go to the organization (and through
it to the technologist) that most successfully achieves public adoption of
the technology. Thus, while the public may be the technologist’s ultimate
constituency, the existence of this intermediary organization—and its
rewards—set the technologist’s culture. Technology is developed in secret.
Publication is anathema, and the final test of validity is public use. Indeed,
so strong is the drive for secrecy that early public policy created the U.S.
patent system. Society went so far as to grant a monopoly to the technolo-
gist in exchange for revealing the technical knowledge embodied in the
patent’s disclosure. Engineers and technologists often work in teams and
share knowledge within the host organization, but outside lie the competi-
tors. Technologists work very hard to prevent the spread of their new
knowledge. Thus, the legacy of technology is the material advancement of
society.

The cultures of science and technology are thus almost opposites—a fact
we either ignore or deny when we establish agencies under the rubric of
“‘science and technology.”’ If we are to make and implement sound public
policy regarding science and technology, we must understand these differ-
ences and capitalize on them rather than deny them. Indeed the linking of
science and technology that we do routinely may be the first hurdle of denial
that we must overcome.—JORDAN J. BARUCH, President, Jordan J. Baruch
Associates, Washington, DC 20036
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The New Bio-Response MCT* (Mass Culturing

Technique) System Delivers Monoclonal Antibod- T

ies And Other Mammalian Cell Products When
You Need Themm—From Grams To Kilograms.

Insufficient quantities of

desired peptides are a key
cause of expensive research and
production delays. The MCT
system is a new and unique
mammalian cell culturing pro-
cess designed to overcome the
obstacle of insufficient quan-

the quantity you need...when
you need jt! Additionally, every
step in MCT production has
been developed to contain costs fpose
now and in the future while i
maintaining exceptional purity
and quality in mammalian cell

proteins.

tities of peptides by delivering

Quantity

Unlike conventional cell-
culture methods, the MCT
system uses “fresh, free-
flowing lymph directly
from a cow. Following
treatment, the lymph is
continuously diffused into
and out of a growth cham-
ber. This nearly in vivo
growth environment stim-
ulates continuous and opti-
mal protein secretion. The
result? Large quantities of
desired proteins enabling
you to move to the clinic or
market... faster.

*MCT (Mass Culturing Technique) is a trademark of Bio-Response, Inc.

Cost

Unlike conventional cell-

culture methods that re-

quire extensive labor forces
and expensive growth medi-
ums, Bio-Response’s

MCT is a closed,
steady-state system.

In essence, the MCT sys-
tem starts with a low-

cost lifeline—a feeding
cow—and ends with a
pure, quality product. MCT
...an optimal system at low
cost.

AND CELLS
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Purity

Unlike conventional cell-
culture methods, the MCT
system is designed to
insure purity without tedi-
ous processing. By direct-
ing the lymph across semi-
permeable membranes,
MCT provides both separa-
tion of media protein from
desired cell products, and a
continuous nutrient flow.
The ability to add or with-
draw from the chamber to
maintain optimal cell den-
sity permits continuous
harvest of a highly pure
product.

For further information, call Bio-Response, Inc. at

(415) 786-9744.

BIO-RESPONSE, INC.

© 1984 Bio- Respor\se Inc. All Rights Reserved.

Quality

Unlike conventional meth-
ods of production that
attempt to create biologi-
cally active mammalian cell
products, the MCT system
provides a pure-mammal-
ian product—an exact copy
of the original protein and,
in the case of non-antibody
polypeptides, uncompro-
mised by inappropriate gly-
cosylation and disulfide
bond formation. There is a
growing consensus favor-
ing products produced in a
mammalian cell-culture
system, such as the
Bio-Response MCT system.
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