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Limiting space-based 
military systems 

A N arms-control agreement that 
limits antisatellite systems, both 
space-based and ground-based, 

could be cffccti\~c bccausc compliance 
with the terms of the agreement could 
be verified (pagc 336). Military space 
systcms, including satcllitcs, ground sta- 
tions, and electronic links, vary in thcir 
~ulncrability to attack depending on the 
hcight of the satellite orbits, the "hard- 
ness" of materials and design, and the 
susceptibility of sensors to jamming and 
of the elcctronics to damage or  false 
signals. If target satellites arc hardened, 
cffcctivc laser ~ntisatcllitc systcms 
would have to be quite large and dis- 
tinctive, and thus thcir testing and dc- 
ploymcnt would be \,crifiable. Othcr 
antisatcllitc threats could be alleviated 
by "rulcs of the road" that would gov- 
ern space use. May recommends com- 
bining arms-control treaties (banning 
both ground-based and space-based 
antisatcllitc weaponry) and passive 
countermeasures (hardening existing 
satcllitcs, developing rulcs of the road) 
for safeguarding space-based systcms. 

Translocation and 
translation uncoupled 

P ROTEIN translocation (movement 
through cellular membranes) is a 
proccss that, in highcr cukaryotc 

systcms, is normally tightly linked S ~ J -  

tially and temporally to protcin transla- 
tion (the constniction of a protcin from 
information in the cell's gcnctic matcri- 
al) ( p ~ g c  348). l'ecrar a t  al. uncoupled 
translocation from translation for tsvo 
proteins, one that is nornmlly secreted 
and one that is normally integrated into 
ccll mcmbrancs. The protcins Lvcrc cn- 
ginccrcd so that thcv could attach to the 
membranes and b c  transported, could 
not grow longer bccausc inh~bitors of 
elongation were used, and could not be 
released from the ribosomes (the cn- 
gincs of protcin synthcsis) bccausc tcr- 
mination sequences that signal rcleasc 
under normal circumstanccs were dc- 
Ictcd. Translocation depended on con- 

tinuous association of the protcin chain 
with the mcmbr~nc  systcm ~ n d  was a 
proccss that required energy. It Jppcars 
to bc driven by protcinaccous machin- 
ery in the membrane systcm of the ccll. 
The ribosomes were found to  be impor- 
tant structures for maint~ining the 
transloc~tion-compctcnt state. Addi- 
tional details of the translocation pro- 
cess, such as whether protcins arc 
pushed or pulled through membranes, 
can now be studied. 

Carcinogenesis in 
epithelial cells 

E I G H n  percc~lt of human cancers 
are thought to arise from cpithc- 
lial cclls; thus, an epithelial cell 

culturc systcm is a crucial tool for study- 
ing the gcnctic and cellular changes that 
take place in cclls during malignant 
t ranshrm~tion and the \vays in which 
carcinogens and oncogenes induce the 
proccss ( pagc 385). Khim et al. describe 
the establishment of an cpithclial cell 
line first immortalized by cxposurc to 
DNA tunlor viruses and thcn trans- 
formed by cxposurc to carcinogens. 
Growth and morphologic charactcris- 
tics of the cclls rcscmbled those of ma- 
lignant cclls after cxposurc to the virus- 
carcinogen combination. Within a 
month of being injected into mice, the 
transformed cclls induced tumors in the 
animals: thcsc carcinomas contained 
cclls of human origin. This systcm \\rill 
be useful in evaluating the carcinogenic 
mtcntial of environmental chemicals 
L 

and for studying what genes arc activat- 
ed and suppressed in the multistep 
proccss leading to malignancy. 

Comet Giacobini-Zinner 
encounters ICE 

EPTEMRER 11, 1985 was a histor- 
, ic day for comet studies: it was the 
day of the first encounter bcnvccn 

a spacecraft and a comet (pages 353- 
385). Comet Giacobini-Zinncr (cover), 
known since 1900 and orbiting with a 
6.5-year period, \VJS moving at 38.3 
kilomctcrs per second when the Intcr- 

national Comctan Explorer (ICE) flew 
through its tail. ICE was launched in 
1978 as a joint venture of the European 
SpxcAgencv and SASA to study the 
interaction b>n\.ccn thc solar \\rind and 
Earth's magnetosphere. Its cncountcr 
with Giacobini-Zinncr was not in the 
original plan; this clc\.cr afterthought 
(icing o n  the cake) took the spacecraft 
50 times as far from Earth as it had been 
designed to go. Some of its 13 instru- 
ments collcctcd and transmitted data 
that arc helping in the characterization 
of the interactions bcnvccn the solar 
wind and the comet, including idcntifi- 
cation and vclocit\. measurements of 
ions and other particlcs in thc tail , ~ n d  
measurements of the strength and ori- 
entation of rn~gnctic fields associated 
with the tail. ICE has just obscncd 
Cmrnct Hallcy, although not at such 
close range, and some comparisons of 
fcanlrcs of the t\\.o conicts \\.ill now be 
possi blc. 

Senescence factor 

0 I,II cclls contain messenger 
KNA molcculcs that arc associ- 
ated with their diminished ca- 

pacin. to proliferate (pagc 393). (;om- 
parable KNA molcculcs arc not dctcct- 
cd in healthy young cclls, but arc dctcct- 
cd (though in much Io\vcr abundance 
than in the old cclls) in quiescent young 
cells dcpri\rcd of growth factors. 1,ump- 
kin e t  d. sho\v that, \\,hen the scncs- 
ccncc-associated KNA is microinjected 
into hcalthy young cclls, cell division is 
inhibited. The KNA ma!, promote ccl- 
lular senescence h!. directing synthesis 
of a protcin that inhibits DNA synthesis 
and cell dii~ision. Tumors, in contrast, 
mav be in~mortalizcd if the KNA, its 
pr(;tcin, or its gene is somehow altered. 
With the RNA in hand, screening for 
the gene is no\\, feasible. Charactcriza- 
tion of the scncsccncc-associatcd mole- 
cules and an understanding of their 
regulation may provide an explanation 
for the range of proliferative I?cha\.iors 
possible for cclls: inhibited proliferation 
in aging cells, regulated proliferation in 
normal cclls, and unchecked prolifcra- 
tion in tumor cclls. 
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From our local star to the ends I 
of  the universe . . . . . . . . . . . . . I 

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 instrzlnlents 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, past 
Director of the National Radio Astronomy Observatory, these articles are of 
interest to the entire scientific community. 

Contents 
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Clouds, R.D. Gehrz, D.C. Black, P.M. Solomon Space Research in the Era of the Space Station, K.I. Frost 
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Softcover $17.95, AAAS member  pr ice $14.35 ISBN 0-87168-275-3 
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Survival Politics: Science and the Budget Dilemma 

A t the 11th AAAS Research and Development Colloquium (26 and 27 March) in 
Washington, D.C., the hearts and minds of the 400 participants were riveted on the 
wondrous workings of Gramrn-Rudman-Hollings, a.k.a. the Deficit Reduction Act 

of 1986. No government speaker could predict the outcomes of the standoff between 
Congress and the Administration, much less the extent of the damage likely to befall funding 
for research and development. The good news was that the worst has already happened for 
the 1986 budget; the bad news was that under some scenarios the blow in 1987 could be 
much more damaging. 

Not for the first time, the audience at the colloquium was advised to practice up on the 
martial arts, to climb into the ring and fight for their scientific lives, interests, and projects. 
The complaint is that legislators rarely hear from the scientists, who forget that reminders of 
their voting power are efficacious in inspiring legislators to do the right thing. There is a 
point to this, in that members of Congress are seldom visited by their scientific constituents 
during the long recesses when fence-mending and opinion-sounding are practiced. On the 
other hand, there is no lack of evidence that some universities have discovered the value of 
professional lobbying in persuading legislators to tuck money for special research facilities 
into appropriations bills. But the question is whether, in the long run, much semblance of 
balance and scientific merit in the conduct of research could survive the close and inelegant 
combat that pressure politics sooner or later becomes. It is one thing to systematically 
inform legislators about the consequences of allowing our scientific and engineering assets 
to depreciate with the concomitant danger to U.S. technological leadership, but quite 
another to employ the muscular tactics of the organized voting bloc. Perhaps a middle 
ground is to learn to thank legislators when they do stand up for science. 

All this said, it is apparent that the overwhelming consensus for public investment in 
R&D is insufficient to avert damage to what Frank Press called the "ecology" of the research 
system in his remarks at the colloquium. In much of the ensuing discussion participants 
struggled with the question of the research community's ability to agree internally on 
strategies to preserve the core strengths of the system, as support dwindles. Here the issues 
pile up quickly: the upthrust of funding for defense-applied R&D while support for the 
nondefense sector rapidly ebbs; allocations to university-based special research centers as 
opposed to project support; the inevitable consequences of terminating support for student 
education; the displacement implications of costly megaprojects relative to general purpose 
research; and the fading chance to put a floor under the existing reinvestment deficit in the 
tools and facilities for research. Answers to these complex and confusing issues and to 
science's ability to find answers were not visible. But there was a strong sense that unless 
science produces some answers soon, government will produce them under the forcing 
pressures of its fiscal problems and its mainstream priorities. 

Lost and unnoticed in the blizzard of the budget numbers is a significant data point. By 
the fifth year of the deficit-reduction plan now engraved in law, the discretionary region of 
federal expenditures-the area in which civil R&D reside-is programmed to fall to only 7 
percent of total spending. The sleeper is that nondefense R&D will then occupy a startling 
fourth of the small discretionary pie. Here lies trouble, because such a conspicuous share of 
the controllable fraction of the budget is bound to draw heavy fire from every interest group 
that is feeling hunger pains. 

At risk is the broad national consensus, supported by this Administration and all others 
since World War 11, that strong financial support for basic research is not only critical to 
national strength but the almost exclusive responsibility of the federal government. If this 
can be reafFirmed by the President and Congress amid the confusion surrounding Gramm- 
Rudman-Hollines. the financial basis for the consensus can be stabilized. It is urgent for the " 

Instructions for contributors appears on page xi of the 28 scientific con&hty to remind our political leaders of this and assist in the process of 
March 1986 issue. Editorial correspondence, including re- 
quests for permission to reprint and reprint orders, should be setting priorities. The clock is r - u n n i n g . - W ~ ~ ~ ~ ~ ~  D. CAREY and J. THOMAS RATCHPORD 
sent to 1333 H Street, NW, Washington, DC 20005. Tele- 
phone: 202-326-6500. 

Advertising correspondence should be sent to Tenth Flwr, 
1515 Broadway, NY 10036. Telephone 212-730-1050 
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10940 Dutton Rd. Philadelphia, Hotpack Corporation w 791 54 Telex 685-1 197 
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SCIENTIFICIENGINEERING 
GRAPHICS TOOLS 

for the IBM PC 

FORTRANIPascal tools: GRAFMATIC (screen graphics) 
and PLOTMATIC (pen plotter driver) 

These packages provide 2D and 3D plotting capabilities 
for programmers writing in a variety of FORTRANIPascal 
environments. We support MS, R-M and IBM FORTRAN 
and more. PLOTMATIC supports HP or Houston Instru- 
ment plotters. 

Don't want to program? Just ask for OMNIPLOT! Menu- 
driven, fully documented integrated scientific graphics. 
Write or call for complete information and ordering in- 
structions. 

GRAFMATIC - PLOTMATIC - OMNIPLOT [S] & [PI 
10.0 1 m 0  

l a o  ~ m o  1-0 
l l *  Crrl 

Microcompatibles, 301 Prelude Drive, Silver Spring, M D  20901 
(301) 593-0683 
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Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 
Searches for any combination of authors, years of publication, 
reference title (or any words in the title), and topics covered 
by the reference 
Formats bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titles Compact storage format 
Runs on any video terminal 20 lines of comments for 
and printer each reference 

IBM PCIXTIAT, MS-DOS, CP/M 80 . . . $1 950° 
RT-11, TSX-PIUS, RSX-11, PIOS . . . . . . s250°0 
VAXIVMS (native mode) . . . . . . . . . . . . $35Ooo 

ANY Ff.!.!; S2000 

322 Prospect Ave., Hartford, CT 06106 

1 Connecticut residents add 7%% sales tax. 
- - 
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FIFTH SUMMER SYMPOSIUM IN 
MOLECULAR BIOLOGY 

THE NUCLEUS 
The Pennsylvania State University 

JULY 30-AUGUST 1, 1986 
KEYNOTE: Joseph Gall 

NUCLEARSTRUCTURE AND ASSEMBLY: 
G. Blobel, D. Coffey, W. Franke. J. Newport 

NUCLEAR STRUCTURE AND FUNCTION: 
L. Hartwell, J. Sedat, M. Kirschner, R. Schlegel 

CHROMOSOME STRUCTURE AND EXPRESSION: 
J. Carbon, E. Blackburn, 6. Hamkalo, K. Nasmyth 

NUCLEAR TRANSPORT: 
D. Forbes, C. Dingwall, A. Smith, C. Feldherr 

Supported by hdustrial Affiliates of the Penn State Cooperative Program 
in Biotechnology 
Bethlehem Steel, IBM, U.S. Air Force Office of Sclentlfic Research 
and by the Ben Franklin Partnership Challenge Grant Program for 
Technological Innovation, Commonwealth of Pennsylvania 

For information on poster presentations and registration, contact: 
Dee Reeves, Symposium Program Coordinator 
Fifth Summer Symposium in Molecular Biology 
208 South Frear Laboratory 
The Pennsylvania State University 
University Park, PA 16802 
Telephone: 814-863-3696 
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Introducing the new !r PM with i iac. 
Designed to keep you and your weighing on track. 



the most compre- 

igh-quality subprograms. 

Standard User Interface. 
Uniform calling conventions and docu- 

mentation for all supported computer envi- 

alling a routine from an IMSL library is 

compatible with most computing environ- 
ments, from supercomputers to personal 
computers. Making IMSL libraries avail- 
able on all of your computer systems can 
expand development flexibility and enhance 
application portability in your multiple- 
computer environment. 

0 Citywest Boulevard Comprehensive Support. 
uston, Texas 77042-3020, USA. IMSL product support includes expert 

consultation, regular software enhancement, 
and maintenance. These services are per- 

the U.S. (outside Texas) call toll-free formed entirely by lMSL personnel to ensure 
quality and consistency. IMSL's systematic, 
comprehensive support is the best way to 

ubroutines for statist~cal 
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