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Advances in
liquefaction of coal

PROSPECTS for economically pro-

cessing coal into liquid fuel were

once black as pitch; this is no
longer so (page 873). Coal is a plentiful
resource in the United States, and lique-
faction costs have been falling: the price
per barrel dropped about 60% since
1983. The chemistry of coal is being
worked out, substitutions can be made
at various steps in the liquefaction pro-
cess (new catalysts, new sources of coal,
and new reagents including even biolo-
gics), and yields are increasing. In addi-
tion, milder reaction conditions (lower
temperatures and pressures) and more
efficient hydrogen usage (hydrogen is
one of the costliest items) add to the
savings. Lumpkin describes recent ad-
vances in liquefaction technology in the
United States; Japan, Germany, and
Great Britain have also been developing
improved methods but there has been
little international cooperation. Al-
though coal liquefaction has yet to be-
come competitive in the world fuel mar-
ketplace, depending on future oil eco-
nomics, it may one day become a viable
alternative, particularly in the United
States, for generating needed fuel sup-
plies.

Cell movements:
common cause

HE same mechanism may drive

I such seemingly different process-
es as animal cell motility, the
splitting of an egg in two during cleav-
age or of other types of cells during
division, the elongation of axons from
neuron cell bodies, and the formation of
caps on antigen-bearing cells that have
encountered specific antibodies (page
883). Bray and White propose that the
directed flow of actin filaments inside
the cell below the cell membrane (in the
celPs cortical region) accounts for each
of these processes and that the driving
force behind actin movements is a gra-
dient of tension; because of this ten-
sion, cortical comgoncnts are pulled
between regions of relaxation and re-
gions of contraction in the plane of the
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cell surface. A rudimentary form of this
model was proposed at the end of the
19th century, but computer simulations
and decades of research on the nature
and properties of the cortical layer, the
interactions of actin and myosin fila-
ments to convert chemical energy into
contractions, and the behaviors of vari-
ous types of cells now lend experimental
support to the model.

Iinformation in glasses

ow does compression of a
H glass—a kinetically frozen lig-

uid—affect its structure (page
902)? Infrared spectra of various silicate
and aluminum glasses were measured
by Williams and Jeanloz; glasses were
selected that, in composition and struc-
ture, simulated silicate glasses and melts
(the higher temperature forms) that are
found within the earth. Under ambient
conditions of temperature and pressure,
four ions of oxygen combine (coordi-
nate) with each silicon ion in a tetrahe-
dral arrangement in silicate glasses. Un-
der higher pressure, more ions of oxy-
gen in the glasses form bonds with each
silicon ion. The effect of pressure on
glass structure is steady; (this contrasts
with crystals for which coordination
changes occur only at discrete pres-
sures). When pressures are reduced,
ions in glasses once again are tetrahe-
drally coordinated. These observations
are relevant to the silicate magmas that
are found deep within the earth (where
pressure increases with depth) and may
add insight into how the mantles of the
earth and other terrestrial planets
evolved.

Feline immunodeficiency
virus

ATS can develop and die of im-
munodeficiency disease within 3
to 4 weeks of receiving an injec-
tion of a cloned hybrid virus (page
906). “Variant form” viruses that ap-
pear in the bone marrow of cats right
before the onset of disease were isolated
from fresh tissues; these viruses were
unable to replicate on their own in vitro

but could be “rescued” for replication
by “common form” viruses (that typi-
cally cause viremia but not immunodefi-
ciency disease). The most pathogenic-
defective variant viruses had subtle se-
quence changes in the extracellular gly-
coprotein gene and the long terminal
repeat associated with the envelope
gene when compared with minimally
pathogenic helper type viruses. Over-
baugh et al. suggest that some highly
pathogenic human immunodeficiency
viruses might also, by analogy, be repli-
cation-deficient and that the AIDS vi-
ruses commonly studied may represent
only a selected subpopulation, those
capable of in vitro replication and not
toxic for host cells. If AIDS virus iso-
lates could be obtained and evaluated
directly from fresh human tissues rather
than after in vitro propagation, it might
be possible to better understand their
structures and activities.

Insect juvenile hormone
action

CCESSORY glands of male insects
Amaturc and function properly

because of juvenile hormones
(JH) (page 916). The glands then syn-
thesize and secrete proteins that travel
in seminal fluid to females during mat-
ing; in the females, the proteins are
crucial for proper rcgroductivc behav-
ior. In vitro studies of the actions of JH
on male accessory glands of Drosophila
melanggaster show that calcium ions are
essential for optimum hormone func-
tioning. Mutant flies unable to synthe-
size proteins in response to JH were
found to be defective in kinase C en-
zyme activity; when kinase C is activat-
ed by certain other substances, calcium
ions are also required. Yamamoto et al.
therefore propose that when JH is re-
leased under normal physiologic condi-
tions, during copulation, from the brain
structure called the corpus allatum, cal-
cium ions are stimulated; these ions
serve as second messengers and, along
with activated kinase C, promote pro-
tein synthesis. This sequence of bio-
chemical events accounts for the burst
in protein synthesis that accompanies
fruit fly mating.
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able—microcomputer technology. All you
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To Retire or Not to Retire, That Is the Question
cC

orkaholics of the world, unite—you have nothing to lose but your leisure!”
Such might be the battle cry of the increasingly aging and increasingly
healthy older population. To retire or not to retire, that is the question. The
answer is quite different to those who like their jobs and to those who do not. The first
group, including many professionals, consider “retirement” to be a dirty word, something to
be avoided at all costs. The second group, including many blue collar workers, think
retirement is a nirvana to be sought as an escape from a boring daily routine.

In the past, both labor and management encouraged mandatory retirement for many
workers. As the number of the elderly increases, however, the financial burden that this
growing retired population places on young and middle-aged workers also increases.
(Deductions for Social Security have never paid for the system, and new cures keep
extending the life span. Decreased cigarette smoking, for example, may well bankrupt Social
Security.)

0?1,6 argument against letting the elderly add to national productivity is that it takes
away jobs from young people. That has been the argument used against immigrants, who
supposedly take jobs away from “real Americans,” or women, who take them away from
men. In fact, the influx of those two groups into the labor market has not been accompanied
by an increase in unemployment, suggesting that individuals create jobs as well as occupy
them.

Morcover, the able elderly are now continuing to work, often through a shift of
employer. A nuclear engineer becomes an expert witness on nuclear power, a tenured
professor moves to fill a post at a less prestigious university, a lawyer leaves a large law firm
to set up practice on his own. In each case, the elderly person is potentially taking away a job
from a younger person, but this is concealed because the retiree is not staying in the same
situation.

The movement to new jobs has some virtues; it involves an objective selection of the
physically and mentally vigorous from the tired and the inflexible. But mandatory retirement
has largely disappeared, and the attempts of universities, for example, to be given a special
exemption seems unlikely to work. Just before a recent court decision, the airline industry
settled out of court over mandatory retirement in the case of air traffic engineers. If airplane
personnel, judges, and doctors cannot be forced to retire, the first disgruntled professor who
takes his case to court is likely to prove age discrimination without too much trouble.

The challenge to society, therefore, is to develop some scheme of retirement based on
performance not age, and one that does not block the advancement of younger people.
Research productivity is probably the easiest to evaluate, since distant committees in
Washington develop priority scores for individuals in other localities. Local duties such as
teaching and administration are a little more difficult, since the subjectivity of evaluating a
colleague will inevitably intrude. Ad hoc committees to consider retirement as ad hoc
committees consider promotion are certainly feasible. Mentally young but chronologically
old individuals could lighten the teaching load of assistant professors starting an academic
career. Retired executives can serve as consultants for young venture capital companies that
have scientific expertise but little business sophistication. Commissions and boards that have
a hard time competing for the time of a young scientist might be more appropriately
manned by experienced professionals who have seen more of the complexities of life.

Age by itself does not bring wisdom, nor does youth automatically bring a fresh
viewpoint: some individuals are born doctrinaire, and others embrace new ideas until the
day they die. Each profession will have to think of the criteria that justify continued
employment. Early retirement for some and late retirement for others may well average out
to a more productive society. To begin such a system it is probably wise to set some quotas
and devise a system of priority scores. That would change the question from, “Is old Jake
good enough to continue work?” to “Of the hundred individuals who are up for retirement,
which twenty are we going to ask to continue working, and what are we going to ask them
to do?” :

The population changes mean that there will be more people, not fewer, who prefer
work to chronological welfare. A society that can make supercomputers should be able to
solve the problem.—DANIEL E. KOSHLAND, JR.
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use a mild orthogonal protecting
scheme. Preactivated amino acid
esters simplity protocols and instru-
mentation. Deprotection with mild
base solutions replaces potentially
damaging repetitive acid treatments.
And final side chain deprotection
and peptide-resin cleavage is
achieved with TFA, rather than haz-
ardous HE A choice of peptide link-
age agents lets you easily generate
free peptide acids, amides or fully
protected peptides.

© 1987 Millipore Corporation IBM is o registered trademark of IBM Corporation

The faster route to purer peptides.
MilliGen’s combination of straight-
forward, reliable Waters™ fluidics
and innovative continuous flow
methodology delivers high yields of
high quality crude peptides. For stan-
dard protocols, total cycle times are
less than an hour, and no double
coupling is required. Post-synthesis
procedures are fast, simple and safe.
Syntheses are easily scaleable from
0.1 to 5.0 mmol, just by increasing re-
action column diameter and pump
flow rates.

Continuous flow operation mini-
mizes reagent usage and greatly
simplifies and speeds up production
of peptide analogues. In addition, a
built-in UV spectrometer provides a

real-time monitor of system perfor-
mance. An integral IBM® compatible
computer works with MilliGen Express-
Peptide™ software to take the guess-
work out of reagent calculation, to
control instrument operation and to
give you complete documentation of
your synthesis.

Select the MilliGen instrument that
meets your needs and budget. The
fully automated MilliGen 9050 Pep-
Synthesizer™ provides unattended
coupling of up to 72 amino acids. The
economical MilliGen 9020 requires
manual injection of amino acids, and
can be easily upgraded to automatic
injection should your needs change.

To find out more, circle the
Reader Service Card. Or call toll-free
(800) 872-0071; in Massachusetts,
(617) 275-5208.

IVl oén
Division of MILLIPORE
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Letters

Anonymous Charges

M. B. Mittleman (Letters, 8 Jan., p. 127)
states that a “proposed guideline of the
National Conference of Lawyers and Scien-
tists (NCLS) for ‘bringing charges anony-
mously’ > of scientific fraud is disturbing
and contrary to basic legal principles. As the
American Bar Association liaison to the
NCLS and one who has attended all recent
meetings of the NCLS as well as the Work-
shop on Fraud in Science, let me assure
Mittleman and others that no such guideline
has been proposed by the NCLS.

The report in Science (AAAS News, 6
Nov., p. 813) stated that one individual
indicated his experience as a whistleblower
had extremely unpleasant consequences and
that “NCLS workshop participants agreed
that establishing guidelines, including the
provision for bringing charges anonymous-
ly, is critical to protecting the whistle-
blower. . . .” Some workshop participants
did favor such a guideline, but the workshop
did not agree or attempt to agree upon any
guideline. It was a wide open discussion
exploring many facets of the problem in
which the participants attempted to estab-
lish some basis for further consideration. It
is hoped that there will be two more work-
shops considering the same matter,. and
whether guidelines will be proposed or ap-
proved by NCLS has not yet been deter-
mined.

As a lawyer with many years of experi-
ence, I agree that there are grave dangers in
acting upon anonymous charges. However,
I would not presume to predict what the
NCLS may ultimately decide to do with
respect to this problem, if anything. Expres-
sions of viewpoints such as that of Mittle-
man are useful, but alarm about the content
of prospective guidelines is unwarranted at
this time.

LEE LOEVINGER

Hogan & Hartson,

555 Thirteenth Street, NW,
Washington, DC 20004-1109

Stratospheric Ozone

The Upper Atmosphere Research Pro-
gram of NASA recognizes the importance of
both measuring and interpreting trends in
stratospheric ozone. Kenneth Bowman, one
of many researchers supported by this pro-
gram, reports (1 Jan., p. 48) a trend in
global ozone based on TOMS (Total Ozone

19 FEBRUARY 1988

Mapping Spectrometer) data from the Nim-
bus-7 satellite. Donald Heath of Goddard
Space Flight Center has publicized, but not
yet published, similar trends in ozone de-
rived from satellite observations. Unfortu-
nately, the TOMS and SBUV (Solar Back-
scattered Ultraviolet) instruments used in
both Bowman’s and Heath’s analyses are
known to suffer from a drift in the absolute
calibration, as noted in Bowman’s report.
The slow degradation of the instrument in
space, the magnitude of which is uncertain,
leads to the apparent measurement of a
downward trend in total ozone that may or
may not coincide with true atmospheric
change.

A major review of trends in ozone as
observed by different satellites and ground-
based programs is currently under way and
will be presented to Congress and the Envi-
ronmental Protection Agency on 15 March
1988. This study will assess not only the
magnitude of recent trends in global ozone
but also the uncertainty of any such trends.
An important part of this assessment in-
volves analysis and modeling of the possible
causes of perturbations to ozone over the
past few decades, including both natural
cycles and human activity.

At present, the TOMS data set can be

used to discern large changes in ozone, such

as a 30% decrease in Antarctic ozone, but it

cannot be used to detect smaller trends on

the order of 1 to 2% per year, without cross-

calibration involving other satellite and
ground-based instruments.

ROBERT T. WATSON

Upper Atmosphere Research Program,

National Aeronautics and Space

Administration,

Washington, DC 20546

MICHAEL J. PRATHER

Upper Atmosphere Theory and

Data Analysis Program,

National Aeronautics and Space

Administration

Response: 1 learned of the NASA review of
the various satellite and ground-based ozone
data sets shortly before my report appeared.
Had I known of the forthcoming trends
panel review, I would have awaited their
results, instead of using NASA’s older esti-
mates of the instrumental drift cited in my
report. A new comparison of SBUV data
with the Dobson network (1) has yielded
estimates of recent changes in global total
ozone that are slightly smaller than mine.
Reinsel ez al. found that during the period
from November 1978 through September

PL3D"
three dimensional
reconstruction software

Reconstruct muiti-colored three dimen-
sional computer models of any object
From serial section data. Display the
reconstructed image, rotating and view-
ing it From any angle or orientation.
Automatically calculate volumes of
elements. Output 3-D images to plotter.

Analyze and sort out complex structures
(e.g. intertwined neurons). Components
may be removed or replaced at will, allow-
ing computer “dissection” of complex
objects. Up to 400 polygons per section,
1000 serial sections per image. Applica-
tions in electron and optical microscopy,
macroscopic sectioning, CAT scans,
pasitron emission tomography, NMR
imaging, autoradiographs, and more.
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Nalgene
Filterware
dependability |

Why add unneeded variables to your
critical analysis?

Get the dependability of Nalgene
Filterware in your syringe filter. Disposable

sample loss. For consistent, leakproof
filtration and ultracleaning of organic and
aqueous solutions-specify Nalgene Syringe
Filters. Available from authorized Nalgene

Nalgene Syringe Filters have precisely the ~ Labware Dealers worldwide.

same membrane materials used in Nalgene Nalge Company. The ability to listen. I
el 20 e 7 The technology to

sterile and respond. I
nonsterile

unitsin \

various pore s

SI1ZES.

Cellulose acetate Nyb; membrane
membrane

Filter Units. Membranes are nontoxic and
Triton-free. In 25- and 4-mm diameter
filters for pressure or vacuum filtration.
All with low hold-up volume for minimal

© 1987 Nalge Company. Nalgene is a trademark of Nalge Company. Teflon s a trademark
of E.1. duPont de Nemours & Co. (inc )

Circle No. 138 on Readers' Service Card

Nalgene

Try Nalgene Syringe Filters On Us!

Put Nalgene Syringe Filters to the test in your lab. Complete this
coupon and return it today with your letterhead or business

card. We'll send you a free color brochure and
free sample pack including (check two only):
Cellulose acetate membrane: [J 4-mm, 0.2 um
pore [J 25-mm, 0.2 um pore

Nylon membrane: (] 4-mm, 0.2 um pore
[J 25-mm, 0.2 um pore

Teflon PTFE membrane: [J 25-mm,

0.2 pm pore
My lab is involved in: [ Affinity chroma-

%
tography, (] HPLC sample filtration, (] Tissue \

culture media/reagents, (] Solvent filtration, '
O Protein filtration: O] Enzyme [J Antibody,
7 Sample prep: [ <1mL [ 1-100 mL

B\ e e e e R
NalgeneBrand Products

Nalge Company, a Subsidiary of Sybron Corp. SC-2
Box 20365, Rochester, NY 146020565
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A good idea—the conventional point electrode result shown above is DNA
from S. cerevisiae strain CF 21 run on a 1% agarose, 1XTBE buffer gel.

Keeps growing — the new hexagonal electrode kit result shown above
shows straight lanes for S. cerevisiae strain CF 22.




From 1good idea
to 9 million base pairs

Good ideas have a way of growing.

Today a good new idea — Pulsaphor
pulsed-field gel (PFG) electrophoresis —
has taken root and eliminated the diffi-
culties that separation of large DNA
molecules has previously posed. Separa-
tion of up to 9 million base pairs, with
ultra-high resolution, is now a growing
reality.

How so? PFG electrophoresis uses
two alternating electric fields, applied at
different angles for different time periods,
to stretch coiled molecules across a hori-
zontal plane. Agarose gel block embed-
ding, using whole cells, protect the vital
integrity of the DNA molecules. Novel
enzymes and reagents are then employed
to digest the chromosomal proteins and
other cell components.

Control of the pulse times predeter-
mine the size of molecular separations.
Control of the electric field shape increa-

ses the resolution by sharpening the sepa-
rated bands. The result is not only high-
resolution separation of large molecules,
but also dramatically improved resolution
in the separation of smaller DNA frag-
ments.

The new Pulsaphor Plus Control Unit
permits programming of the precise pulse
and run times that will produce straight
lanes for clear, accurate analysis. And up
to 9 separate run procedures can be stored
in memory for future separations.

Choose between two electrode kits,
the conventional point electrode or the
new hexagonal, for the flexibility to run
present and future variations of the PFG
method.

Think about it. Nine million base pairs
from one basic idea! Contact your nearest
Pharmacia LKB representative today and
ask about PFG and Pulsaphor Plus. It’s
a good idea that you can grow with.

The new Pulsaphor Plus Control Unit permits
programmed control of up to 19 experimental parameters.

The Pulsaphor System includes an electrophoresis unit, power supply and control unit.

The new hexagonal electrode array combines high
! resolution PFG and large screening capacity.

€):mes UNITED IN SEPARATION

Pharmacia LKB Biotechnology Inc. 800 Sentennial Avenue, Piscataway N J 08854-1327, Information: (800) 526-3618, in NJ: (201) 457 80 00.
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Now there’s a better
choice in fast protein LC.
Check out the new

Waters 650.

Versatile LC system gives fast,
high resolution separations of
active biological materials using
a variety of standard and high
performance chromatography
columns and media.

(]

Biocompatible, non-metallic fluid [
path is non-reactive with labile
biomolecules. Unaffected by salt

or organic buffers.

Easy to maintain, non-intimidat- ]
ing hardware, with manual or
automated control of simple or

multi-step purification protocols.

—
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Fast, error-free set upandreal [
time monitoring of system and

run conditions using an interac-

tive CRT display.

Versatile methods optimization [

using linear or non-linear gra-
dients with up to four solvents.

Isolation of micrograms to grams []
of purified protein using flow

rates from 0.1 to 45 ml/min (up

to 80 ml/min optional).

Full range of UV wavelength de- [J
tection options—programmable,
tunable, or fixed. Wide choice of
data options, with the ability to
interface with other Waters
instrumentation.

S i e et

.
It you're looking for a faster, bet-
ter way to do protein purification,
check out the new Waters 650
Advanced Protein Purification
System. For more information,

circle the Reader Service Card,
or call (617) 478-2000, ext. 2777.

Waters

Division of MILLIPORE
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INTRODUCING

MANUSCRIPT QUALITY PHOTOS
WITHOUT
LEAVING THE LAB.

[BI introduces the perfect tool for bench-top docu-
mentation of nucleic acid or protein gels — The IBI
QUICKSHOOTER PHOTOSYSTEM. This photosystem
ends trips to a common darkroom and focusing or adjust-
ing complicated photographic equipment. Simply snap 1 ug in each lane 1.5% agarose gel. Hind IIVEco RI-A, Hind IlI-A, Eco RI-
one of the five available hoods onto the camera, place it pIBL Pst A, Eco RI-A
over your gel, and SHOOT! You'll never need to focus or
even turn off the lights. Within seconds, you'll have a high
quality, permanent recoxd of your data.

The QUICKSHOOTER PHOTOSYSTEM [IBI#
46400] comes complete with a DS-34 Polaroid™ Camera,
a pistol grip shutter trigger, and three optical filters
(orange for ethidium bromide, yellow for coomassie blue,
and green for silver-stained gels). Filters attach directly to
the camera lens and therefore can be used with any size
hood. Accessory items include hoods and Polaroid™ type
665 and 667 instant film.

Hoods (ordered separately) are available in five
sizes, suitable for gels ranging from lessthan 5 X 7cmto
21 x 26 cm. Each lightweight hood has a special built-in
lens, so the gel is automatically in focus.

Couple the QUICKSHOOTER PHOTOSYSTEM To find out more about this exciting QUICKSHOOTER
with one of IBI's unique six-bulb, stainless steel, 312 nm PHOTOSYSTEM, please call IBI at 1-800-243-2555 or
UV fluorescent tables and you have the best portable 203-786-5600 today. International inquiries, please call
darkroom available, With DNA band detection to as low your local IBI affiliate or the international office at IBI,
as 1 ng, your photographic resolution could actually be 203-798-5620. TELEX 643993. IBI CANADA, call toll-free at
enhanced as well as becoming more convenient. 800-387-1525.

The IBI QUICKSHOOTER. Don't bring
your lab to the darkroom, bring the dark-
room to your lab.

The Cutting Edge of Molecular Biology dff
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MACSYMA

automates symbolic mathematics.
And yields enormous improvements in productivity,

accuracy and modeling power.

MACSYMA combines exact solutions, symbolic
approximations, and numerical methods into a
powerful automated approach to scientific and
engineering computing. Major benefits include:

You can solve problems. . .

¢ Improved Productivity: For many types of
computations MACSYMA can increase your
productivity by 10 to 100 times.
It is that revolutionary.

¢ Increased Accuracy: Manual computational
errors are virtually eliminated. Use exact or
approximate symbolic solutions in place of
less accurate numerical ones.

¢ Enhanced Mathematical Power: You can
dare to perform automated computations
which you would not believe practical using
traditional methods.

Wide Range of Capabilities Symbolically. . .
MACSYMA offers the widest range of capabilities

for combined symbolic and numerical mathematics of
all commercially available software.

(C1) DEPENDS(Y,T)$
(C2) DIFF (Y,T)+Y "2+ (2sT+1)+Y+T "2+ T+1;

Y2 2T+ )Y+ T2 4T

e Algebra and Trigonometry

e Calculus and Differential Equations (C3) SOLN:ODE(D2,Y,T);

* Symbolic Approximation Methods \
 Numerical Analysis (D3) Y= - ESLS/?E_TL;_L
¢ Graphics %C %E" — 1

(C4) SOLVE(SUBST([Y =1, T=1],D3),%C), NUMER;
Available on Many Computer Systems (D4)  [%C = 0.5518192]
(€5) SPECIFIC_ SOLN:SUBST(D4,SOLN);

¢ Apollo

. M%sscomp (D5)Y = — 0.5518192T%E' - T -1
e SUN-2 and SUN-3 0.5518192 %E' - 1

* Symbolics 3600™ series

e Vax family

For an information kit about all the ways MACSYMA
can work for you, just call

1-800-MACSYMA.

and Numerically.

In Mass.,(617) 621-7770. (C6) FORTRAN(D5)$

Computer-Aided Mathematics G Y =—(0.5518192«T+EXP(T) -T-1)
puter- athematics Grou . I

Dept. M-SI5 P 1 /(0.5518192+EXP(T) - 1)

Symbolics, Inc.

Eleven Cambridge Center

Cambridge, MA 02142

MACSYMA symbolics™

The most comprehensive software for
mathematical computing.

MACSYMA, syrmbolics* Symbolics 3600 are trademarks of Symbolics, Inc. VAX is a trademark of the Digital Equipment Corporation. SUN-2 and SUN-3 are trademarks of SUN Microsystems, Inc.
Apollo” is atrademark of Apollo Computer Inc.  Masscomp is a trademark of the Massachusetts Computer Corporation ©Copyright 1988 Symbolics Inc.
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NEW DRUG

DEVELOPMENT

Independent investigators are
invited to submit proposals for the
development of new biological or
chemical compounds.

We have the know-how and
the means to develop a new
compound into a drug product.

Please send preliminary
non-confidential information to:

DEBIOPHARM S.A.

Rue du Petit Chéne, 38

1003 LAUSANNE, SWITZERLAND
(021) 20.52.74
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PICO-INJECTOR

for all your injection needs...
extracellular-intracellular

* Reproducible delivery ¢ Digital displays ¢ Balance/clear pressures
* Vacuum fill’/hold ¢ Optional foot switches e Injection count

The Medical Systems Eoleg o =
Corporation PICO- HE=E B ‘o '@
INJECTOR is a highly ceae™ g

versatile single channel
pressure unit that delivers volume from microliters to
femtoliters using micropipettes. Its reproducible delivery
allows a beginning or experienced user to master all aspects
of microinjection quickly.

THE RIGHT TECHNOLOGY

Medical Systems Corp.

Call One Plaza Road, Greenvale, NY 11548 ¢ (516) 621-9190
800-654-5406 TELEX:645031 MED SYSTEMS * FAX:516-621-8503
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EARTH@UEST

A New Interdisciplinary
Earth Science Newsletter

Scientists interested in
keeping abreast of current
developments in the
burgeoning field of earth
system science are invited to
receive a new, free quarterly
newsletter EarthQuest.

EarthQuest will cover developments and research
opportunities in major national and international
programs and report news from the government
agencies that will be involved in these emerging
efforts. The publication aims to reach a broad
spectrum of scientists who work in

» Atmospheric Science ® Oceanography ® Geology
* Geophysics * Glaciology * Hydrology * Biology
* Soils Science * Solar & Solar-Terrestrial Physics

To receive free regular issues of EarthQuest, return this coupon to:

Office for Interdisciplinary Earth Studies
University Corporation for Atmospheric Research
PO Box 3000, Boulder, CO 80307

Name

Affiliation

Abdress — -~ _.- =
City, State, Zip Code ___

General Field of Research

PROGRAM FOR

GLOBAL

Earth Systemn Science

CHANGE

A Closer View

Final report of the NASA Ad-
visory Council's Earth System
Sciences Committee, chaired
by Francis Bretherton. Pub-
lished January 1988; (208 pp).

EARTH SYSTEM SCIENCE:
A Closer View surveys the scientific
questions, modeling efforts, trends in
technology, and observing and information

systems critical to the study of global change. Recom-
mendations for a comprehensive, coordinated research
program are made to NASA, NOAA, NSF, and other
federal agencies. The report will be of major interest

to researchers in atmospheric science, terrestrial and
marine biology, geology, geophysics, glaciology,
hydrology, information science, oceanography, soils
science, solar-terrestrial studies, and systems modeling.
To receive a free copy in kit folder, return this coupon to:

Office for Interdisciplinary Earth Studies
University Corporation for Atmospheric Research
PO Box 3000, Boulder, CO 80307

Name
Affiliation
Address ST

City, State, Zip Code LT e RN T S

General Field of Research




From our local star to the ends
of the universe . ............

ASTRONOMY &
ASTROPHYSICS

This 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, past
Director of the National Radio Astronomy Observatory, these articles are of

interest to the entire scientific community.

Contents

I. SOLAR SYSTEM
Sun’s Influence on Earth’s Atmosphere and Interplanetary
Space, J.V. Evans

Solar Flares, Proton Showers, and Space Shuttle, D.M.
Rust

Cosmic-Ray Record in Solar System Matter, R.C. Reedy,
J.R. Arnold, D. Lal

Ultraviolet Spectroscopy and Composition of Cometary
Ice, P.D. Feldman

Il.  STRUCTURE AND CONTENT OF THE GALAXY

New Milky Way, L. Blitz, M. Fich, S. Kulkarni

Most Luminous Stars, R.M. Humphreys and K. Davidson

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

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

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

Binary Stars, B. Paczyriski

Dynamics of Globular Clusters; L. Spitzer, Jr.
Magnetic Activity of Sunlike Stars, A.H. Vaughan
Stars, Their Evolution and Stability, S. Chandrasekhar

lHl.  GALAXIES AND COSMOLOGY

Most Distant Known Galaxies, R.G. Kron
Galactic Evolution...K.M. Strom and S.E. Strom
Rotation of Spiral Galaxies, V.C. Rubin

Quasars and Gravitational Lenses, E.L. Turner
Windows on a New Cosmology, G. Lake

Origin of Galaxies and Clusters...P.J.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.J. Frost
and F.B. McDonald

400pp., fully indexed and illustrated; color plates

Hardcover $29.95, AAAS member price $23.95
Softcover $17.95, AAAS member price $14.35

ISBN 0-87168-311-3
ISBN 0-87168-275-3

Order from Sales Department, Box AA, AAAS, 1333 H Street, NW, Washington, DC 20005. Add $1.50 postage
and handling per order; allow 4-6 weeks for delivery.

870 SCIENCE, VOL. 239



Variability and Management of
Large Marine Ecosystems

Edited by Dr. Kenneth Sherman, Director,
Narragansett Laboratory, National Oceanic and
Atmospheric Administration, and

Dr. Lewis M. Alexander, Director, Center for
Ocean Management Studies, University of
Rhode Island

Large marine ecosystems (LMEs) are being subjected to in-
creasing stress from industrial and urban wastes, aerosol con-
taminants, and heavy exploitation of renewable resources. This
book is a state-of-the-art review of effective means for measur-
ing changes in populations and productivity, physical-chemical
environments, and management options for LMEs. For the first
time, this volume treats LMEs holistically as regional manage-
ment units by bringing together the all too often fragmented
efforts to optimize ocean resources. 319 pp., 1986.

$31.85; AAAS members $25.50 (include
membership number from Science).

Order from: Westview Press, Dept. AAAS, 5500 Central
Avenue, Boulder, CO 80301

Add $2.50 postage and handling for the first book
ordered; 75¢ for each additional book.

Published by Westview Press for AAAS

SEVENTH SUMMER SYMPOSIUM
IN MOLECULAR BIOLOGY

VIRUSES: PATHOGENS AND MODEL SYSTEMS

The Pennsylvania State University
JULY 27-JULY 29, 1988

KEYNOTE ADDRESSES: Robert Gallo and Luc Montagnier

TRANS-REGULATION:
J. Nevins, J. Alwine, S. McKnight, P. Sharp

AIDS: BIOLOGICAL ASPECTS:
F. Wong-Staal, W. Haseltine, J. McDougal, P. Schaffer

AIDS: IMMUNE RESPONSES:
M. Essex, B. Moss, M. Oldstone, G. Dreesman

VIRUSES AND HUMAN CANCER:
D. Standring, P. Howley, C. Croce, T. Hunter

This symposium is organized by the Penn State Cooperative
Program in Biotechnology. The symposium is supported by
International Business Machines Corporation and the Ben
Franklin Partnership Challenge Grant Program for Technolog-
ical Innovation, Commonwealth of Pennsylvania.

For information on poster presentations and registration,
contact:
Dee Reeves, Symposium Program Coordinator
Seventh 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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Genes also available:
Interleukintia Interferon ¥
Interleukin1p

Interleukin 2 Insulin—like Growth

BBL's range of genes is constantly expanding. Please contact us fcr further Briti
details of our new products and custom synthesis service.

British Bio-technology Ltd, Brook House, Watlington Road, Cowley, Oxford OX4 5LY. Telephone (0865) 718817.F:

Interleukin 4
Epidermal Growth Factor Interleukin 5
InterferonB.
TNF a Factor 2 M-CSF
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technology Limited

865) 717598. Telex 838083 BIOTECG.

s

E

Circle No. 162 on Readers’ Service Card




NEW ENGLAND BIOLABS

Molecular Biology
% Biotechnology

Summer Workshop

WHEN:
June 5-June 18, 1988

WHERE:
Smith College
Northampton, MA

FACULTY:
Dr. Steven A. Williams
Dept. of Biological Sciences, Smith College,
Northampton, Massachusetts; and Program in
Molecular and Cellular Biology, University of
Massachusetts.

Dr. Molly Fitzgerald-Hayes
Dept. of Biochemistry and Program in Molecular
and Cellular Biology, University of Massachusetts.

Dr. Barbara Osborne

Dept. of Veterinary and Animal Sciences and Pro-
gram in Molecular and Cellular Biology, Univer-
sity of Massachusetts.

Dr. Paul D. Riggs
New England Biolabs, Inc.

TO APPLY

for this workshop, please submit a recent curri-
culum vitae and a brief statement of motivation to:

Dr. Steven A. Williams
Dept. of Biological Sciences
Smith College
Northampton, MA 01063

./ NEW ENGLAND

ot

PRESENTED AND New England Biolabs, Inc.
SPONSORED BY:  Beverly, MA

We are pleased to announce the third annual New England Biolabs’
Molecular Biology and Biotechnology Summer Workshop to be held
at Smith College, Northampton, MA, from June 5-June 18, 1988.

INTENSIVE BENCH EXPERIENCE. This intensive, two week
course emphasizes hands-on molecular biology laboratory work.
About six hours each day will be spent working at the bench.

EXPERIMENTS WILL INCLUDE: purification of DNA, restriction
enzyme digestion, gel electrophoresis, construction of recombinant
DNA molecules, cloning in plasmid and phage vectors, cloning
strategies, bacterial transformation and transfection, Southern and
Northern transfer and hybridization, radioactive labeling of DNA,
and DNA sequencing. Lectures, seminars and discussion sessions
(at least three hours each day) will deal with all of the above topics
and how these methods are applied in molecular biology research.

INTENDED FOR BEGINNERS IN MOLECULAR BIOLOGY. No
previous experience in molecular biology is required or expected.
Thirty participants will be selected from a variety of disciplines and
academic backgrounds. Last year’s participants included principal
investigators, directors of programs, post-doctoral fellows and
research assistants. Their fields of research included biochemistry,
medical physiology, immunology, microbiology and others. They
came from large universities, small colleges, hospitals and industry.

FEE: $1600 per participant includes lab manual and use of all equip-
ment and supplies. Room and board will be available at the college
for $500. This will include the use of all campus athletic facilities
including indoor and outdoor tennis courts, pool, weight room,
track, etc.

APPLICATIONS MUST BE RECEIVED BY April 16, 1988.
Notification of acceptance will be mailed by April 27, 1988. Payment
in full will be due by May 11, 1988. For additional information,
please contact Dr. Steven A. Williams at (413) 585-3857.

32 Tozer Road, Beverly, MA., 01915-5510, (617) 927-5054




Unlocking
the unknown.

In bioscience research, every step is a
journey into the unknown. At Millipore,
we have the tools and technologies to
help you find the answers faster. And
get a better glimpse of what lies ahead.
MilliGen™ synthesis and sequencing.
Instrumentation and chemistries from
our new MilliGen Division are providing
genetic engineers and peptide chemists
with purer oligomers and peptides in
less time than ever before. The MilliGen
7500 DNA synthesizer optimizes high-
efficiency B-cyanoethyl chemistry for

maximum yield and minimum cost per
coupling. Our 9000 series peptide
synthesizers give you the latest Fmoc
synthesis methods along with the con-
venience of programmable automation.
Waters™ high performance liquid
chromatography. Advanced chemis-
tries and equipment from Waters offer
fast analysis and purification of proteins,
peptides and nucleic acids. For example,
the Waters Pico -Tag® System defermines
the composition of 50 fimes less protein
than traditional methods. Preparative



systems like our Delta-Prep™ 3000 and
Waters 650 can scale up isolations to
milligrams and grams without compro-
mising purity, recovery or activity. And
our new Gen-Pak™ columns provide
one-hour, one-step purification of oli-
gonucleotides, restriction fragments
and plasmids, with the same resolution
as electrophoresis.

Millipore membrane products.
Besides laboratory mainstays like
Milli-Q®water systems and a variety
of sterile filtration products, we're de-

veloping novel devices that make re-
search simpler, and help you achieve
results that were previously impossible.
Our Immobilon™-P Transfer Membrane
significantly improves the efficiency and
sensitivity of protein blotting protocols.
Millicell® Culture Plate Inserts enhance
cell studies by mimicking in vivo growth
conditions. And time-saving Millipore
tangential flow systems are reducing
the time it takes to grow and harvest
cells, antibodies, viruses and other bio-
active materials.

Circle No. 94 on Readers’ Service Card

Ask for our “Dimension” series of
technical briefs. From cell harvesting,
to protein and peptide purification, to
the synthesis and sequencing of active
biomolecules—Millipore tools and
technologies for bioresearch can help
uncover new areas for exploration.

To find out how, circle Reader Service
Card or call 1-800-872-0071, Ext. 2305.

MILLIPORE
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13th AAAS R&D Colloquium Advance

Washington, D.C. Registration
14-15 April 1988 Form
SR1

The Capital Hilton, 16th & K Streets, N.W., Washington, D.C.

Please Print or Type Clearly Registration Fees
Name , __ $195 Full (meals & publications) $____
(last) (first and initial)
Affiliation $145 Partial (publications only)
Mailing Address e $ 70 Student (publications only)
: : Separate Meal Tickets
(city) (state & zip) (telephone number)

$ 25 Lunch, Thursday (14 Apr.)

(] Check enclosed or charge to my [] VISA or [ ] MasterCard $ 8 Breakfast, Friday (15 Apr.)
(no other credit cards accepted) .
Card No. Expiration Date $ 25 Lunch, Friday (15 Apr.) —
TOTAL AMOUNT: $_

Cardholder’s signature

[0 Check here if you need special services due to a handicap. We will contact you
before the meeting.

Packets will be mailed to preregistrants on about 24 March; registrations received after 24 March will be held at the AAAS
Registration Desk in the Capital Hilton. Refund Policy: Advance registration fees and meal tickets will be refunded for
cancellations received by 8 April; no refunds will be made on cancellations received after this date.

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All
registrants receive AAAS Report Xlll: Research and Development, FY 1989 before or at the Colloguium, published
Proceedings after the meeting, and a supplementary report, Congressional Action on R&D in the FY 1989 Budget, in the fall.

Mail registration form to: AAAS Meetings Office, R&D Colloquium, 1333 H Street, N.W., Washington, D.C. 20005

&<

Capital Hilton Hotel Reservation
AAAS R&D Colloquium + 14-15 April 1988

(Reservations received after 24 March cannot be guaranteed)

Send confirmation to:

Name Street

City State Zip Telephone No.

Other occupants of room: Name Name

Room: [J Single ($118)* [J Double ($138)* [ Twin ($138)* *Add 10% D.C. sales tax and $1 occupancy tax.
Arrival: Date Time Departure: Date Time

Be sure to list definite arrival and departure time. Check-in time is 3:00 p.m.; check-out time is 12 noon.

Special housing needs due to handicap:

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or provide major credit card information:

Credit Card Name Number Expiration Date

Cardholder’s Signature
Mail hotel reservation form to: Reservations, The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 20036
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