


P A  

---. ---a L - - - d  The ' y: Why the L8M I 



Cut vt 
serurr, I ~eeds ,, , , lalf 

y fetal bl 
:e as far 

simplify 

ovine sf 
or mor . .  . 

purifica 

led 
Il growtt 

1. 

SerXtend* serurr 1 ex~er 1- 

der is a totally defir 
combination of cel I 

factors that makes 
nar ) 

twit 
Its a consistent, quallty- 

controlled supplement for 
your cell culture growth 
media - tested for endotoxin, 
mycoplasma, adventitious 
bovine viruses, hepatitis B 
antigen, and cell g~ 

With SerXtend, t 
need for lot-to-lot s 
testing, fewer endogenous 
interfering factors, and low 
total protein concentration 
(to : 

oral- 
:rum gc 
e. ... 

rowth. 
here's Ic 
ierum 

Call 1-800-237-8400 
Ext. 305 (In Florida 
1-800-282-1469) 

e you 
time, trouple, ancl 

write Du Pont-NI 
SerXtend is manufactured 

for DuPont and its quality is 
guaranteed by Hana Media, Roswell, GA 30075. 

For immediate technical 
information or to place your 
call 1-800-225-1572 (in Mas 
and ii 7-482-9595). 

Biologic 
lgether 

lnc., tht 
techno 

2 leader! 
logy. 
.. . . - - . . - - - . . 

Biologics 

Circle No 

eley, CA 9 r  

Iders' Servic 

culture 

ana -. .- 
1710. 

e Card 

t how 
can sav . . 
prepari 
culture 

Park Dr 

all 

ZN, 
35 
ive, 

NEN Research Products 

22 NOVEMBER 1985 



ISSN 0036-8075 

22 November 1985 
Volume 230, No. 4728 SCIENCE 

This Weekinscience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  875 

LETTERS The Temik Story: R. C. Back; K. S. Porter; E. Marshall; Breast Cancer: Adjuvant 
. . . . . . . . . . . . .  Chemotherapy: J .  Russo; The Space Test Program: H. Cursky. 885 

EDITORIAL Computers and Interdisciplinary Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893 

ARTICLES Resource Availability and Plant Antiherbivore Defense: P .  D. Coley, J .  P .  Bryant, 
F. S. Chapin, 111.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  895 

Stochastic Cooling and the Accumulation of Antiprotons: S. van der Meer . . . . . . .  900 

Control of Directionality in Lambda Site Specific Recombination: W. Bushman, 
J .  F. Thompson, L. Vargas, A.  Landy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906 

Cell-Specific Expression of the Rat Insulin Gene: Evidence for Role of Two 
Distinct 5' Flanking Elements: T. Edlund, M. D. Walker, P .  J. Burr, 
W.J .Ru t t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912 

NEWS AND COMMENT Fallout from the Trade War in Chips. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917 

San Joaquin Flooded with Water Researchers.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920 

Archeology Congress Threatened. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 

Lab Officials Squabble Over X-ray Laser. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923 

Briefing: More Pork Barrel in DOD Research Initiative; European Nations Agree 
on Eureka Charter; Outside Review Urged for Waste Site Study; Academy 
Receives Gift for West Coast Center; Administration Drafts Biotech Plan for 
OECD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924 

New Momentum for Drug Export Bil l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  926 

RESEARCH NEWS Bell Labs Generates Squeezed Light. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  927 

BOARD OF DIRECTORS ~ ~ ~ ~ ~ g A i , H ~ , " n ~ ~ a i n a n  GERARD PlEL 
President 

CHAIRMEN AND 
SECRETARIES OF 
AAAS SECTIONS 

MATHEMATICS (A) 
Danlel Zelinsky 
Lynn ARhur Steen 

p m s l c s  (8) 
Ral h 0 Simmons 
ROIPM. sinelair 

LAWRENCE BOGORAD ROBERT McC. ADAMS MILDRED DRESSELHI 
President-Elect ROBERT W. BERLINER DONALD N. LANGENR 

CHEMISTRY (C) 
Rustum Roy 
Jean'ne M. Shreeve 

ASTRONOMY (D) 
David Morrison 
John E. Gaustad 

PSYCHOLOGY (J) SOCIAL, ECONOMIC, AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
John I. Lacey David Mechanic Edward Grant Henry McGee 
William N. Dember David L. Sills Arthur L. Norberg W. Edward Lear 

EDUCATION (Q) DENTISTRY (R) PHARMACEUTICAL SCIENCES (S) 
John F. Schaff Gordon H. Rovelstad Edward G. Ripple 
Joseph D. Novak Harold M. Fullmer 8eny-ann Hoener 

INFORMATION, COMPUTING, AND COMMUNICATIC 
Karen 6. Levitan 
Ellid R. Slegel 

DlVlSlONS ARCTIC DIVISION CARIBBEAN DIVISION PACIFIC DlVlSlON 

Richard Bushey 
President 

Gunter E. Weller Juan k Bonnet, Jr. Lucy Gaspar Geoffrey G. E. Scudder Alan E. Levil 
Executive Secretary President Secretary-Treasurer President Executive Di 

SCIENCE Is published weekly on Friday, oxcapt the lart week In December, b tha Amoflean ~ i a t l o n  tor M. Advamament ot SobfiCO, 1333 H Stmf NW, Warhlngton. D.C. 20005. Second- 
class postage ( ubltcat~on No. 484460) patd at Washington D.C and at an ahitlonal e Now combined with ~ , ~ ~ c  Month @ C o ~ n g h t  D 1985 by the Amancan Association for the 
Advancement oP~ctence, Domestic individual rnembemhto a id  su&criotian (57 issues): W%mestic institutional subscnotlan (51 issues): h. Foreidn oostaoe extra: Canada $24. other (surface mall) 
$27 a~r.s,dace v a Amsteroam $65 F~rst class asmall sLnwl- ear an i  studem rates on request Stngle coples $2 50 ($3 by mali) back ~&um $3 ($3 Sb tiy mar) B~otechnotogy Issue S (U 50 by mall) 
c!assrmm rates on rwrest Chon of addreas. a1.0~ 6 weds, Rwng old and new add- and r vend ig l  account numbei Authorlzata to photocopy mitertal for mnternai or benmal rw under 
clrcLmstances not la, ng w th n tnegr  me provlslons of the Copyrlg t Act 1s granted b AAAS to lhbranes and omer useo reg~stered wrth the Co ngM Clearance Center (CCC) Transact~onal Re lllng Ser- 
vice prov oed that tne oase lee of ST per copy lus $0 10 per e 18 pa~d airectl to {CC. 21 Congreu Street. Salem. MassachuseIts 01970 R e  ~dent~f~cat~on code for Science 18 0036-8075 8 ~ 1  + 10 
Portmastar Send Form 3579 to Sc~encw 13% H Street ~\RBfVashtngton, D 8 20005 &em8 IS Indexed In lhe Reader's Gude to Penodd bteratum and In several spedallzed Indexes 



AMERICA# AOSOCIATIO# POLI THE ADVAICEMEIT OF SCIENCE 

Finding Biological Clocks in Fetuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  929 

BOOK REVIEWS Culture and the Evolutionary Process, reviewed by H.  Harpending; Early 
Ceremonial Architecture in the Andes, J. Quilter; Habitat Selection in Birds, 

. . . . . . . . . .  R.  J .  O'Connor; Some Other Books of Interest; Books Received. .  931 

REPORTS A Striking Nitrogen Isotope Anomaly in the Bencubbin and Weatherford 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Meteorites: C. A .  Prombo and R .  N .  Clayton 

Crystal Axes in Recent and Fossil Adult Echinoids Indicate Trophic Mode in 
Larval Development: R .  B.  Emlet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Assignment of the Gene for Myelin Proteolipid Protein to  the X Chromosome: 
Implications for X-Linked Myelin Disorders: H. F. Willard and J .  R .  Riordan 

Recombinant Human Tumor Necrosis Factor-cx: Effects on Proliferation of 
. . . . . . .  Normal and Transformed Cells in Vitro: B. J. Sugarman et al. 

Projective Imaging of Pulsatile Flow with Magnetic Resonance: 
V .  J .  Wedeen et  al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Genomic Heterogeneity of AIDS Retroviral Isolates from North America and 
Zaire: S .  Benn et  al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Isolation of T-Lymphotropic Retrovirus Related to  HTLV-IIIILAV from Wild- 
Caught African Green Monkeys: P. J. Kanki, J .  Alroy, M .  Essex. .  . . . . . . .  

Association of Crossover Points with Topoisomerase I Cleavage Sites: A Model 
for Nonhomologous Recombination: P. Bullock, J. J .  Champoux, 
M .  Botchan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  Secretion of a Bacterial Cellulase by Yeast: N. Skipper et al. 

Technical Comments: Neuroendocrine Response to Estrogen and Sexual 
Orientation: M. J. Baum, R .  S .  Carroll, M .  S .  Erskine, S .  A .  Tobet; 
B.  A .  Gladue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PRODUCTS AND Vector Facility; Optical Fiber; Gamma Counter; Chromatography Data System; 
MATERIALS Spectrophotometry Software; Complementary DNA Synthesis; Incubator- 

Shaker; Literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ITHY NELKIN SHEILA E. WIDNALL WILLIAM T. GOLDEN WILLIAM D. CAREY 
E. SAWYER LINDA S. WILSON Treasurer ExecuHve Ollicw 

OOY AND GEOGRAPHY (€1 BIOLOGICAL SCIENCES (G) ANTHROPOLOGY (H) 
1 H. Matthews Ill Beny M Tw 
M. MoCammon Judth P. G%& ~ l I ~ ~ $ " " B  

>AL SCIENCES (N) AGRICULTURE (0) 
P. Fishmen Ro G. Cree& 
!an E. Rhoads R& J. McCracken 

INDUSTRIAL SCIENCE (P) 
Robaft H. Pry 
~ r l L s t a m  

STICS (u) ATMOSPHERIC AND HYDROSPHERIC m SOCIETAL IMPACTS 
art Hunter F. Kenneth Hare OF SCIENCE 
d J. Wegman Bemia, Ackenan AND ENGINEERING (X) 

Hamld P. Qm 
W E S T E R N  AND ROCKY MOUNTAIN MVlSlON Rodmy W. N W s  

)onald J. Nash M. Michelle Balannb 
'resident Executive Director 

~9rican Aa6cddon for the Advancement of Sdence was founded in 184B and inmrmratad in 1874. Its obi- 
u~ the work of demtsts to faalneto coopetmn & n g % i i  to f ~ r s & & ~ ~  and +6i1ii 
w e  the effectivemen of wince In the mmotlon of human &be, and to Iweaaa prMc undemanding and 
lation of the importana, a d  promlse ofme methods of wenco In human pmgraas. 

COVER 

African Green monkey (Cercopithecus 
aethiops), small primate found through- 
out most of sub-Saharan Africa. This 
animal is now known to be naturally 
infected with a virus related to the 
AIDS virus of humans (HTLV-1111 
LAV), designated simian T-lymphotro- 
pic virus type I11 (STLV-III,,,). It is 
postulated that the human AIDS virus 
in Africa may have arisen from this 
group of simian retroviruses. See page 
951. [Stessen CasteellFPG] 





This Week in Science- 

Meteorite anomalies 
Two unusual meteorites, Bencubbin from Australia and 
Weatherford from Oklahoma, have such similar isotope 
compositions that they are thought to have come from 
the same or a comparable parent celestial body (page 
935). Among their idiosyncracies are a unique nitrogen 
isotope signature (15N:14N) that differs greatly from the 
signatures of other meteorites. Prombo and Clayton 
discuss several possibilities for the origin of the isotopic 
anomalies, particularly the 15N that would have been 
abundantly produced by novae (exploding stars). An 
understanding of the time and manner of formation of 
these meteorites will contribute to theories that describe 
the formation of Earth and other bodies in the solar 
system, since meteorites carry with them records of past 
astrophysical events. 

Chromosomal position of one myelin gene 
inheritance of certain myelin diseases occurs along with 
inheritance of a specific maternal X chromosome; this 
association may now be explained by the discovery that 
genetic information for production of lipophilin, one of 
two major proteins of myelin (the sheath around the 
nerves of the central nervous system), is carried on X 
(page 940). Willard and Riordan mapped the lipophilin 
gene to a region of the X chromosome that also contains 
several other important structural genes. Since heritable 
diseases are known in which there are deficiencies of 
one or both proteins of myelin and since some of these 
diseases are genetically linked to XI a connection be- 
tween such diseases and mutations in the lipophilin 
gene and aberrations in lipophilin can now be explored. 
Pelizaeus-Merzbacher disease is one likely example. It 
is a progressive neurologic disorder of male infants in 
which myelin is virtually absent from the nerves of the 
central nervous system. 

Versatility of tumor necrosis factor 
Some cells stop dividing or die in the presence of tumor 
necrosis factor (TNF), others have augmented growth, 
and still others are unaffected by exposure to this 
macrophage factor (page 943). Sugarman et a/. studied 
cellular responses of 39 tumor and normal cell lines in 
the presence of TNF that had been made with recombi- 
nant DNA technology. Growth enhancement was ob- 
served only for normal cells; tumor lines showed no 
response or reduced viability in the presence of TNF. 
Some lines that were unaffected by TNF or by interferon 
(another immunomodulatory protein) stopped dividing 
when both factors were given together. The contrasting 
effects of TNF must in some way be mediated by signals 
within responding cells, since neither the numbers of cell 
surface receptors on different cell types nor the binding 
affinities of receptors for the factor accounted for the 
differences. 
22 NOVEMBER 1985 

Images of blood vessels 
Blood vessels as small as 1 millimeter in diameter can 
be pictorially represented and evaluated with a noninva- 
sive imaging technique (page 946). Magnetic resonance 
(MR) imaging and standard MR equipment were used 
by Wedeen etal. to measure MR signals from protons in 
the blood. Signals were measured during peak blood 
flow (cardiac systole) and during the slowest flow (dias- 
tole), with the interval between signals determined em- 
pirically for each subject. The difference image that is 
made by subtracting the signals in the systolic and 
diastolic images highlights only the blood vessels, be- 
cause all other structures are invariant and cancel out. 
Pulsatility, the source of the contrast, reflects both 
anatomy and physiology, making MR imaging useful for 
evaluating vessel structure and function, the effective- 
ness of therapies, and the health of arterial grafts. 

Heterogeneity of AlDS viral DNA 
A great deal of heterogeneity is apparent in the genetic 
material of different AlDS viruses, and this may bode 
poorly for vaccine development (page 949). Viral DNA 
from cells of patients in New York, Zaire, and Alabama 
was characterized with seven enzymes that cut the DNA 
at distinctive sites. Benn et a/. found that when the 
fragments were separated and analyzed, each new 
isolate was unique, although a "signature" of an AlDS 
virus could be constructed from a group of stable 
fragments found in most isolates. If this diversity holds 
for different isolates from a single individual, it may be 
key to the virus's ability to elude host defenses and 
succeed as a pathogen. Diversity between viruses from 
different sources accounts for some of the difficulties 
that have been encountered in the development of a 
vaccine for which an invariant region in the viral enve- 
lope structure is the candidate of choice. 

AIDS-related virus of monkeys 
African Green monkeys, whose cells are used for pre- 
paring vaccines, are carriers of a retrovirus that closely 
resembles the AlDS virus (page 951). Kanki etal. found 
that the structure, growth characteristics, and antigenic 
markers of seven viral isolates from wild monkeys were 
similar to those of human AlDS viruses. Of 67 monkeys 
tested serologically, 40 percent had circulating antibody 
to the virus, indicating a current or past viral infection. 
None of these carriers showed signs of illness. The 
discovery is worrisome because the monkey cells are 
used in the preparation of biologics and could introduce 
contaminating viruses into the preparations. On the 
other hand, these monkeys could be a helpful model 
system in which to analyze AlDS pathology and resist- 
ance to disease. Whether the monkeys are a reservoir 
from which the AlDS virus entered the human popula- 
tion in Africa remains to be determined. 
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From our local star to the ends I 
of the universe 

T h i s  volume contains 24 articles published in Science between 1982-84, 
ranging from the solar system to the pulsars at the very edge of the observ- 
able universe. Research techniques and instruments described cover such 
diverse topics as proton decay, the Very Large Array, and the planned 
Space Station as a platform for future experiments. 

Each article is self-contained, yet as a whole, the volume reveals a broad, 
coherent, and contemporary picture of our astronomical universe. Selected 
for their depth of coverage and breadth of topics by Morton S. Roberts, 
Director of the National Radio Astronomy Observatory, these articles are of 
interest to the entire scientific community. 

Contents 

I. SOLAR SYSTEM Dynamics of Globular Clusters, I .  Spitzer, Ir. 

Sun's Influence on Earth's Atmosphere and Interplanetary Magnetic Activity of Sunlike Stars, A .H.  Vaughan 

Space, I.V. Evans Stars, Their Evolution and Stability, S. Chandrasekhar 

Solar Flares, Proton Showers, and Space Shuttle, D.M. I l l .  GALAXIES A N D  COSMOLOGY - 
Kust 

Cosmic-Ray Record in Solar System Matter, R.C. Reedy, Most Distant Known Galaxies, R.C. Kron 

j.R. Arnold, D. La1 Galactic Evolution ... K.M. Strom and S.E. Strom 

Ultraviolet Spectroscopy and Composition of Cometary Rotation of Spiral Galaxies, V.C. Rubin 

Ice, P.D. Feldman Quasars and Gravitational Lenses, E.L. Turner 

II. STRUCTURE A N D  CONTENT OF THE GALAXY 

New Milky Way, L. Blitz, M. Fich, S. Kulkarni 
I Most Luminous Stars, R.M. Humphreys and K. Davidson 

Chromospheres, Transition Regions, and Coronas, E. 
Bohm-Vitense 

Interstellar Matter and Chemical Evolution, M. Peimberl, 
A. Serrano, S. Torres-Peimbert 

Formation of Stellar Systems from Interstellar Molecular 
Clouds, R.D. Cehrz, D.C. Black, P.M. Solomon 

Binary Stars, B. Paczyttski 

Windows on a New Cosmology, C, lake 
Origin of Galaxies and Clusters ... P.l.E. Peebles 
Jets in Extragalactic Radio Sources, D.S. DeYoung 
Quest for Origin of Elements, W.A. Fowler 
Dark Night-Sky Riddle.. .E.R. Harrison 

IV. INSTRUMENTATION 

Radio Astronomy with Very Large Array, R.M. Hjellming 
and R.C. Bignell 

Space Research in the Era of the Space Station, K.I. Frost 
and F.B. McDonald 

1 400pp., fully indexed and illustrated; color plates I 
Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-311-3 
Softcover $17.95, AAAS member price $14.35 ISBN 0-87168-275-3 

1 Order from Sales Department, Kox M, AAAS, 1333 H Stlwet, NW, Washington, DC 20005.Add $1.50 postage 
and handling per order.; allow 4-6 weeks Sol- delive~y. Availat~le in t~ookstolss tIil.ough Bil-khiiuser, Boston. 
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THE FIFTH ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
JANUARY 2 6  - 29 ,1986  

BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND 
Co.Chairmen: 

Zenon Steplwski, The Wistar Institute, Philadelphia, PAeHilary Koprowski, The Wistar Institute, Philadelphia, PA*Joseph Davie, Washington University, St. Louis, MO 

Keynote Speaker: Mark Davis, Stanford University, Stanford, CA Title: Tcell Receptor Gene Structure and Function. 

We are planning six Working Group Meetings on "Murine Monoclonal Antibodies Available for Clinical Application". These Group Meetings will be restricted to 20 
participants each in the following fields: 

Group A: lmmunohistological Diagnosis Group D: lmmunotherapy of Solid Tumors 
Leader: J. Schlom, NCI, Bethesda, MD Leader: A. Houghton, Sloan Kettering Cancer Center, New York, NY 
Repporteur: M.  Nuti, Laboratorio Di Immunologia, Rome, Italy Repporteur: S. Ferrone, New York Medical College, Valhalla, NY 
Group B: Radioimmunoscintigraphy Group E: lmmunotherapy of Leukemia and Lymphoma 
Leader: J.-F: Chatal, Center Rene Gauducheau, Nantes, France Leader: J. Ritz, Dana Farber Cancer Institute, Boston, MA 
Repporteur: J. Powe, Victoria Hospital, Ontario, Canada Repporteur: K. Foon, University of Michigan, Ann Arbor, MI  
Group C: Antigens Shed by Tumor Cells Group F: lmmunoconjugates 
Leader: R. Bast, Duke University, Durham, NC Leader: K. Krolick, University of Texas, San Antonio, TX 
Repporteur: J..Y Douillard, Center Rene Gauducheau, Nantes, France Repporteur: J. Fulton, Southwestern Medical School, Dallas, TX 
It is our intent to select participants actively involved in the above listed research for indepth discussion of progress made recently. 
The entire day of Monday, January 27,1986 will be available for these group discussions. The consensus reached by the groups will be presented by the Repporteurs to 
the whole Congress and results of these discussions will be published in Hybridoma. 
Investigators interested in participating in Group Meetings should send a short summary to Dr. Ralph Reisfeld, Scripps Clinic and Research Foundation, 10666 North 
Torrey Pines Road, La Jolla, California 92037 by November 30, 1985. 

Workshop Topics & Chairmen: 
HUMAN REPERTOIRE and AUTOIMMUNE DISEASE MONOCLONAL ANTIBODIES in DISSECTING NORMAL and MALIGNANT STEM CELLS 

A. Notkins, NIH, Bethesda, MD. I. Bernstein, Fred Hutchinson Cancer Center, Seattle, WA. 
GENETIC PROBES IN IMMUNOLOGY ISOTYPE SWITCH VARIANTS IN ANALYSIS of ANTIBODY FUNCTION 

J.D. Capra, University of Texas, Dallas, TX. M .  Scharff, Albert Einstein College of Medicine, New York, NY 

Poster Sessions: TECHNOLOGICAL ADVANCES IN HYBRIDOMA RESEARCH 

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of the meeting; however, 
only those accepted by Nov. 15 will be published in the journal, Hybridoma. Contact Dr. Zenon Steplewski (215) 898-3924. 

Organized by Scherago Associates, Inc., in conjunction with The Journal Hybridoma. 

REGISTRATION FEES: 
$400 Onsite registration - includes a one year subscription or renewal to the journal, Hybridoma. 
$350 ADVANCE REGISTRATION - (Received by Dec. 1) - Includes a one year subscription or renewal 

to the journal, Hybridoma. 
$ 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman, does not include Journal subscription. 
4.7 registrations received together from same organization $300 each. Includes 4 journal subscriptions only. 
8.10 registrations received together from same organization $200 each, Includes 4 journal subscriptions only. 

Larger group rates available upon request. 
Cancellations must be received in writing by December 19, 1985. 

........................................................ 

Attendance will be limited. Make checks payable to: Scherago Associates, Inc., DNAIHYBRIDOMA s-11-22 

Please reserve space(s): Registration Fee of $ enclosed. 
Please send abstract form. 

Name 

Dept. Organization 

Street 

City State - Zip 

Telephone: ( ) 
Return to: Hybridoma; c/o Scherago Associates, Inc. 

Dept. 5-1 1-22, 1515 Broadway, New York, NY 10036 (21 2) 730-1050 
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#'he Cultural Rwolu~lon "-s P--=m u I 
Roller Bottles.. .Esoteric Protocols.. .Static Fermellrera. . . 

dents.. .Antibiotics.. .Ascites Fluid.. .Unidimensional Systems: 
The Art of cell culture has passed away. 

Molecular & Cellular Expression Systems.. .Optimized Homeostatic Environments.. 
Antibiotic-F'ree Aseptic Operations.. . Anchorage-Dependent and Suspension 

Culture Systems.. . Bioengineering.. . Computerized Automation- 
The Science of cell culture mcmufacturing has cmived. 

Invitron has developed large-scale fully crutomated perfusion bioreactors 
and processes which establish new dimensions in cell culture 

Our technologies, facilities and regulatory strategies 
have bridged the philosophies of research and production to 

cn e a new industry-a new standard of manufacturing excellence. 
 in us: Together we will brin 

products to the 
The revohtion 



Now, even your PC can 1 

find signals buried in noise. 
Get lab-quality data acquisition Both feature integrating NDs, one microvolt 
capability for your PC with the HP 30558. sensitivity and isolated inputs that let your PC 

detect and measure signals with precision even in 
With the new HP 3055s system software, your the presence of common mode and/or normal mode 
personal computer can be the center of a powefi, noise. They feature complete HP-IB (IEEE-488) 
lab-quality data acquisition system that autornati- compatibility, too. 
cally measures signals buried in noise, then stores Our software is menu-driven and easy to use. It 
and analyzes your data. By automating measure- even has built-in analysis and graphics capabilities 
merit of temperature, pressure, level and more, You SO you can easily manipulate and display your data. 
can concentrate on the implications of the data Call your local HP sales office today for all the 
gathered, instead of the gathering. facts. You'll find it listed in the white pages of 

Compatible with the HP Touchscreen and your telephone directory. Or, for immediate details, 
Touchscreen MAX, IBM PC, IBM PUXT and call 1-800-566-1234, ext. 461. In California, call 
IBM WAT, HP 3055s system software lets you 1-800-441-2385, ext. 461. 
use your PC with either of HP's two popular data 
acquisition instruments: the HP 3421A for up to 30 
discrete data channels, and the HP 3497A (shown 

HEWLETT 
below) for as many as 100 (l,OOO with extenders). 
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Performed for Horizon 
Corporation, Ltd. 

2-Dimensional 
Convolution 
Programmed by Dr. Richard W. Vem 
Geouhvsical Consultant. fonnerlv of 
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F loating Point post our run times to 
Systems products d prove our performance 
reflect ten years on real applications. 5: 

of experience as 4 
the leader of array z Flexibility: The most 

"expandable family, processing. Our 1 by far, of 32-bit array of the j processors. ~ 1 1  offer technology and your 
application needs i processing, VO, and 

have resulted in the t memory modules con- 

following solid 1 figurable to meet your 

capabilities: I application needs. 
I - 
j Attainable Perform- 
1 ance: Our architectures 
1 are tuned for attainable 1 performance, not only for 

best-case MFLOPS. We 
perform benchmarks and 

Comprehensive 
Software: The largest 
optimized subroutine 
library, coupled with a 
rich FORTRAN software 
development environ- 

ment, ensures fast and 
cost-effective imple- 
mentation of a range 
of applications. 

Total Support: A track 
record of over 7000 array 
processors, and reliable 
service from some 30 
FPS locations worldwide 
combine to give you a 
reliable system with sup- 

port where you want it, 
when you want it. 

Ask us to show you 
how you can take our 
experience and run 
with it. Talk to your FPS 
representative soon. Or 
call 1-800-635-0938. 

P.O. Box 23489 
Portland, OR 97223 
Telex 360470 

THE PIWVEN POWER IN ACCESSIBLE 
HIGH-SPEED COMPUTATION. 

FLOATING POINT 
@SYSTEMS 

.-----,,-.-r,.nn r,n Ax. wrr-rrr, rn*i*rc\-r-,mn---*-. ,d -,- -re*, -,rru ,-- irr*,,, ar-.#.rrnuwn -*---*, , rm-we-> 2 
Copyr~ght 0 1985 Floatlng Polnt System*, Inc All r ~ g h t ~  reserved MCSIP0002 10185 IOM 
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onna knock your socks off. 

It's the IBM 4361. 
And it's setting new standards for cost-performance. IBM? Supermini? For 

computational processing? You bet. It'll knock the socks off a centipede. 

Speed. The 4361 features a high-speed cache buffer. It has a separate floating-point 
processor to handle multiplication. And it executes the 70 most-used instructions in the 
hardware, No wonder the 4361 will turn in a Whetstone that will knock your,, , .You get 
the idea, 

Precision and accuracy. The 4361 has advanced 32/64-bit architecture. It can handle 
31-decimal-digit precision. And as for accuracy, IBM's high-accuracy arithmetic 
facility (ACRITH) includes 22 special floating-point instructions that can be used to 
process iterative calculations accurately. The ACRITH program notifies you if the 
accuracy you need can't be maintained. 

Ease of use. The 4361 needs no pampering. Install it almost anywhere-in a corner of 
your office, for example. And the 4361 can run unattended, with no onsite DP specialist. 

To make life easier yet, there's the IBM Engineering/Scientific Support System 
(E/S"-a consistent, menu-driven interface for interactive users, E/S% rich in function 
and offers an open architecture so you can add applications easily. It handles graphics, 
text and data manipulation. And it supports a wide range of administrative applications. 

Attachability. What would you like to attach to your IBM 4361? Lab instruments? 
Personal computers? ASCII-oriented devices? Are they Multibus* or Unibus**-oriented? 
Or do they use a serial digital interface? The 4361 welcomes them all, It attaches to 
IBM and non-IBM devices of all kinds, 

Growth path. The 4361 protects your investment. It can be upgraded on your premises 
over a processing power range of three to one. At low cost and in small steps, If you out- 
grow even the biggest 4361, you can move up to , the IBM 4381 or one of the large 308X or I IBM 

1 
DRM 

11-22 1 
3090 processors. I ytrt+ LQ/321 I 

aragon Drive 
I Montvale, NJ 07645 

I 
I much more* In I Please send me information on the IBM 4361 supermini I 

architecture, service and support. The 4361 is I and I Please have an IBM marketing representative call. 
I 

an engineering/scientific computer from head I I Name I to toe, But hold our feet to the fire, Demand 
I Title 

I 
answers to all your questions, I 

To receive brochures on the 4361 and I Company I I Address I 
E/S3, or to have an IBM marketing - --- 1 City State 

I 
representative call, return - - - -  - . I  Z i n  I = r- === I Phone 

I I -  1 - I 
the coupon, -,.- L -------------,,----- -I - 
*Uultibus is a trademark of Intel Corporation.Iv*Unibus is a trademark of Digital Equipment Corporation. 

Circle No. 219 on Readers' Service Card 



!ea nigh purity DNA? 

ngle Column 
Synthesizer. 

.he Model 3 8 0 R  
Three Column 

1 

DNA Synt 

Here ar - _nee proven DNA Synthestzers 

nout prrrmcauon; wnole genes can oe a 
th longer fragments requiring fen 
j and ligations. Users can select 

,ll&-y3eld phosphoramidite chemi! 
ng either methoxy or P-qq 

Synthesis columns ran 
pmol to 10 pmol. Users can economci 

f i e  Moc 
s sirnult; 
--a- f--.Z- 

1 with 3- 
jynthesis . --..--':I 

column 
; of three 
'- :-..A".. 

rcted w i  
*ifration! 

I.:* 

capabilit 
: differer 

rluusvuuca. ~ 1 x 1 s  vcraaulc lrwuument fez 
independent operation 

ammable deprotection du 
jelectable automatic cleav 

allow 
-*:.4-. 

1- t."U 

1, usi 
d 

n 3 

'u Y 
es. 
nal 
311v 

of each 
[ring syni 
ado 

columr 
hesis an' 

moethy1 
ge fmm 

" .- 
Pro 

--- L 
for 
id 

1deabiIf1 
1B single 
, . 

~duce, in 
~bes and 
dies. 

single r 
primers 1 

uns, ver 
or up to 

synthe! . . srzer prc 
an iniuai cost savlngs ana aiso nas complet 
?rag- of cycles and functions. U. 
0 sequer be stored on a single disZ 
I vour latuiarulv reauires hi~her throu&;ou 

mability 
l C e s  can 
.-"..ha-. . Each synthesizer is a complete instrument- 

gent system designed for optimum perf 
nce. More than 7,000 syntheses art 
nth on Applied Biosysterns v t h e  
4ty reagents, in-lab training ancr pxccla 

;ign contribute to the exceptional reliabi 
orted by users. In addition to respons 
vice everywhere, each user has access 

W I I c I  

this 1 
~ - C O I I  

a 

nt can f: 
ability. 

P...-- 

z done ei 
sizes. H 
4 ....-.&-! Put 

B des 

N rep 
COC 

rr a rtrce 
911 the high-yield performance of the 3801 
; is available in the Model 381A. This lor 
MIy programmable, single-column synthe 
even allows production of mixed probe 
a t  any premixing of bases. The addition c 
~ a l  bases can also be automated. The 381P 

Lull 

lity 
;he 
+n 

DNA : 
largest it 

jynthesis 
-I the wor 

; technic 
Id. 

d supp 

- -- 
ort grou 

unI1S1 

a ren 
able f 

* I f l  
[- 

rhere is More You Need to Kn< 
I Applied Biosysi 
a to help you s c  

x t i e  DNA synthesizer for your laboratc 

perform 
dtate del, 

ce value 

a 

, is avail A local 
; the dat 

a -. 
tems rep 
tlect the has 

". 
ice 

wmuncs, versawry a t  

Qfe-Scale Econc 
%ch synthesizer lrity DNI 

A 

s high pt 
''my 
produce: 

more in 
ow or c i ~  

.formatic 

.cle read 
bn, conta 
er servic 

ct the ne 
e numbc 

:arest off 
!r 294. 



22 November 1985, Volume 230, Number  4728 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

F r t ~ n r ~  serves ~ t s  readers as a forum for the oresentation and 
diLci;&n nf &nnr&t is& related t o  the idvancement of 

reviews-are signed and reflect the individual views of the 
authors and not official points of view adopted by the AAAS or 
the institutions w ~ t h  which the authors are affiliated. 

Publisher: WILLIAM D. CAREY 

Editor: DANIEL E.  KOSHLAND, JR. 

Deputy Editors 

PHILIP H .  ABELSON (Enyineenny and Applied Sciences). JOHN 
1. BRAUMAY IPhy,icaI Sc~encer~ .  GARDYER LIYDZEY (Social 
Sciences) 

Editorial Board 

Board of Reviewing Editors 

Editorial Statf 

Managing Editor: PATRICIA A. MORGAN 
Assistant Managing Editors: NANCY J. HARTNAGEL, JOHN E. 

RINGLE 
Production Editor: ELLEN E.  MURPHY 
News Editor: BARBARA J. CULLITON 
News and Comment: COLIN NORMAN (deputy editor), MARK 

H. CRAWFORD, CONSTANCE HOLDEN, ELIOT MARSHALL, R. 
JEFFREY SMITH, MARJORIE SUN, JOHN WALSH 

European Correspondent: DAVID DICKSON 
Research News: ROGER LEWIN (deputy editor), DEBORAH M. 

BARNES, RICHARD A. KERR, GINA KOLATA, JEAN L.  MARY, 
ARTHUR L. ROBINSON, M. MITCHELL WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; Editorial 
Assistant, News: FANNIE GROOM 

Senior Editors: ELEANORE BUTZ, RUTH KULSTAD 
Associate Editors: MARTHA COLLINS, SYLVIA EBERHART, 

CAITILIN GORDON, WILLIAM GREAVES, BARBARA JASNY, STE- 
PHEN KEPPLE, EDITH MEYERS, LOIS SCHMITT 

Assistant Editor: LISA MCCULLOUGH 
Book Reviews: KATHERINE LIVINGSTON, Editor; LINDA 

HEISERMAN, JANET KEGG 
Letters Editor: CHRISTINE GILBERT 
Contributing Editor: RUTH L. GUYER 
Production: JOHN BAKER, HOLLY BISHOP, KATHLEEN 

COSIMANO, ELEANOR WARNER; ISABELLA BOULDIN, MARY 
MCDANIEL, SHARON RYAN, BEVERLY SHIELDS 

Covers, Reprints, and Permissions: GRAYCE FINGER, Editor; 
GERALDINE CRUMP, CORRINE HARRIS 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Manuscript System Analyst: WILLIAM CARTER 
EDITORIAL CORRESPONDENCE: 1333 H Street, NW, 

Washington, D.C. 20005. Telephone: 202-326-6500. For "Infor- 
mation for Contributors" see page xi, Science, 27 September 
1985. 

Business StaE 

Chief Business Officer: WILLIAM M. MILLER I11 
Business Manager: HANS NUSSBAUM 
Assistant to Chief Business Officer: ROSE LOWERY 
Business Staff Supervisor: DEBORAH JEAN RIVERA 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAOLAND 

Advertising Representatives 

Director: EARL J. SCHERAGO 
Production Manager: DONNA RIVERA 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 
Sales: NEW YORK, N.Y. 10036: J. Kevin Henebry, 1515 

Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: C. Rich- 
ard Call~s, 12 Unami Lane (201-889-4873); CHICAGO, ILL. 60611: 
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312-337-4973); 
BEVERLY HILLS, CALIF. 90211: Winn Nance, 111 N. La Cienega 
Blvd. (213-657-2772); SAN JOSE, CALIF. 95112: Bob Brindley, 310 
S. 16 St. (408-998-4690); DORSET, VT. 05251: Fred W. Dieffen- 
bach, Kent Hill Rd. (802-867-5581). 

ADVERTISING CORRESPONDENCE: Tenth floor, 1515 
Broadway, New York 10036 (212-730-1050). 

Computers and Interdisciplinary Research 
Faculty at the University of Illinois at Urbana-Champaign say that their 

university is on a roll. During the past year their institution has received a 
combination of large-scale support. The National Science Foundation 
selected this Illinois campus to be the site of one of four National Centers 
for Supercomputing Applications and will supply $43 million over a 5-year 
period. Arnold 0. and Mabel M. Beckman have given $40 million for a 
building to house a Beckman Institute. The state of Illinois has made a 
number of commitments in support of the National Center for Supercom- 
puting Applications, the Beckman Institute, a Center for Supercomputing 
Research and Development, a Microelectronics Center, and additions to the 
Digital Computer Laboratory. Immediate new state commitments and 
appropriations for these purposes total about $50 million, and more support 
has been pledged. 

The Microelectronics Center will ultimately be housed in a new building. 
However, it is already a leading university laboratory for research on 
compound semiconductors such as gallium arsenide and other 3-5 combina- 
tions. It has been successful in the epitaxial growth of gallium arsenide on 
silicon substrates. Efforts at the Center for Supercomputing Research and 
Development are devoted to the development of supercomputers with novel 
architectures and operating systems. This activity, directed by David Kuck, 
is regarded as one of the best efforts of its kind. 

The National Center for Supercomputing Applications (NCSA) is rapidly 
becoming operational. A Cray X-MP24 has been received and will soon be 
fully operational. Time on it will be made available to users nationally. The 
Illinois campus will get its share of time, and already work stations with 
good computer graphics have been installed as well as connections to other 
buildings on campus. Supercomputer capabilities will be upgraded every 
year or two. The sequence of Cray X-MP machines will have two, four, 
eight, and finally sixteen processors in 1990. By then, the intent is to have a 
machine 50 to 100 times as fast as a current Cray-1 supercomputer. Larry 
Smarr, director of the NCSA, has established an Intellectual Center that 
will bring together some of the nation's best physical and natural scientists 
and computer engineers, social scientists, and computer professionals. 

The Beckman Institute will be housed in a building that is expected to be 
ready in 1988. Many decisions must still be made concerning design of 
facilities and governance of this Institute. However, some of the essential 
decisions have been made and were part of the basis on which the Beckman 
gift was made. A key objective of the Institute is to foster interdisciplinary 
research. And it will consist of two centers: a Center for Materials Science, 
Computers, and Computation and a Center for Biology, Neuroscience, and 
Cognition. It is contemplated that in each center there will be a continuous 
transition from research on the atomic and molecular levels to systems of 
increasing complexity and higher levels of organization. Efforts will be 
made to ensure that the investigators at the two centers will interact. 
Indeed, in its proposal to the Beckmans the university stated, "We pledge 
ourselves at the outset to the creation within a state-of-the-art facility of an 
integrated array of research efforts that will make the Beckman Institute a 
model for forefront interdisciplinary research in the world ...." 

On the basis of a history at other universities where efforts to maintain 
interdisciplinary research often failed, it would be easy to scoff at the plans 
at Illinois. However, the university has a good record in interdisciplinary 
activities, and many of the future opportunities in research lie in complex 
phenomena requiring an interdisciplinary approach. In addition, members 
of the Beckman Institute will find common ground in their mutual use of 
excellent computational facilities. Finally, there is the morale factor. When 
you are on a roll, success breeds success.-PHILIP H. ABELSON 
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