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Now you can perform
Southern and Northern blot
membrane crosslinking
with superior results

in 30 seconds
instead of 2 hours.

What are you
waiting for?

Introducing the Stratalinker 1800 from Stratagene.

Vacuum oven baking for 2 hours is now within the domain of
molecular biology historians. The UV Stratalinker 1800 is specifically
designed to crosslink DNA or RNA to nitrocellulose, Stratagene’s
Duralon-UV™ nylon, or Duralose-UV™ nylon-reinforced
nitrocellulose membranes in approximately 30 seconds, in contrast
to the traditional method of baking filters at 80°C for two hours.

The degree of ultraviolet crosslinking can dramatically affect
the binding and sensitivity of nucleic acid hybridization (see accom-
panying graph). Standard UV hoods and light boxes suffer from con-
tinual shifts in output making calibration difficult. Stratagene’s UV
Stratalinker, however, has an internal photo detector. When the ap-
propriate UV energy dose has been achieved, the Stratalinker
automatically deactivates its ultraviolet source. The operator need
not be concerned with timing the reaction, since the Stratalinker’s

ultraviolet energy integrator compensates
for aging bulbs and power fluctuations.
The versatile UV Stratalinker can be
used for the following applications:
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¢ Binding RNA or DNA to nitrocellulose, nylon or hybrid
membranes for Northern, Southern, dot, or slot blot
analysis (1, 2).

Linking DNA to filters for bacterial or phage library screening (3).

DNA nicking in agarose gels prior to blotting (4).
Dimer formation to perform partial digests for rapid gene

mapping (5).

Confirming Rec+ versus RecA — genotypes in E.coli strains
through UV sensitivity testing (6).

The UV Stratalinker is supplied with 254nm UV bulbs and is
available in two convenient sizes: the UV Stratalinker 1800 (internal
dimensions) -14"w x 8"h x 8”d for small membranes, and the UV
Stratalinker 2400 - 19”w x 8"h x 14.5"d to fit large membranes.
Each has an easy to read L.E.D. display with built-in touch pad. All
parts and labor are guaranteed for 1 full year.

Stratagene’s economical UV Stratalinker puts an end to expen-
sive vacuum ovens and brittle, baked filters. Why wait 2 hours
when you can accomplish more in 30 seconds? Call today for more
information about the Stratagene UV Stratalinker 1800, 2400 and
our specially designed membranes.

Each window represents a slot blot of
lambda DNA applied at concentrations
equivalent to 0.1, 1.0, and 10 copies
per mammalian genome diluted in 5
micrograms of calf thymus DNA and
hybridized with a 32P-labeled lambda
DNA probe. The film was developed
after an overnight exposure.

As can be seen in the accompanying figure, Stratagene’s
nitrocellulose, Duralon-UV™ nylon, and Duralose-UV™ nylon-
reinforced nitrocellulose membranes provide extremely high nucleic
acid binding capacities with minimal background. When used in con-
junction with the UV Stratalinker, Stratagene’s economical uncharged
nylon membranes display the highest signal to noise ratios of any
nylon or nitrocellulose membranes tested, including those of major
competitors. Each lot is quality controlled for optimal performance in
the UV Stratalinker, providing the most rapid, cost effective, and
sensitive system for performing Southern blots, Northern blots, slot
blots, colony lifts and plaque lifts available anywhere.
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Relative Signal

0.12 Joules 0.24 Joules 0.36 Joules

Towal Incident U.V. Energy

I'he effects of altering the incident energy for crosslinking
nucleic acids to nylon membranes. The peak signal intensity
is at approximately 0.12 Joules. The significant drop in
signal intensity at energies below and above 0.12 Joules
demonstrates the limited optimal range for U.V. treatment
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Eppendort

Reliable, repetitive pipetting.
With the Eppendorf Repeater*
Pipette, dispensing up to 48
samples without a refill is a snap.
Just set the selection dial for the
volume you need and your
choice is locked in place to pre-
vent errors. That means the last
sample will be as accurate and
precise as the first. And the
unigue Combitip™ polypropylene/
polyethylene reservoir eliminates
cleaning, contamination, and

carryover because it's disposable.

1-second delivery.

The Repeater makes serial pipet-
ting procedures faster than ever
before. Simply press the lever to
deliver your samples at 1-second
intervals. The volume range is
wide enough to accommodate
*U.S. Pat. No. 4406170

Repeater Pipette
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ferent volumes be-

% tween 10 pL and
e 5mL.
Y‘- \- :
L -
) \. : 2
% \\ in ."\:
\
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A wide variety of applications.
The Repeater can handle any
liquid easily. Even difficult or haz-
ardous liquids aren't a problem,
since the liquid contacts only the
Combitip—not the instrument
itself. The Combitip is available

For information circle reader service number 165
For demonstration circle reader service number 166

The repeater.

in nonsterile or sterile
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For more information: call
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516-334-7500. Or write
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11590. (In Canada: 416-675-7911;
50 Galaxy Blvd., Rexdale, Ont.
MOW 4Y5)
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Chernobyl’s legacies

HE immediate toll from the 1986

explosion at the Chernobyl Nu-

clear Power Station was 237 cas-
es of acute radiation sickness and 31
fatalities; now, some two-plus years af-
ter the accident, sufficient information
is available on types and amounts of
radioactivity released and on atmo-
spheric transport patterns in the days
and weceks following the accident that
collective risks can be calculated for
populations throughout the world
(page 1513). The 30-kilometer zone
surrounding the station, from which
115,000 people were evacuated, re-
ceived especially high exposure: the risk
of spontaneous leukemias is now dou-
ble for these people for the next decade,
and some genetic disorders may appear
in individuals who were exposed in
utero to the radiation. Although atmo-
spheric transport carried most of the
radiation to the western Soviet Union
and Europe, projections indicate that
the number of additional cancer cases
and genetic defects in this population
will be so small as to be undetectable by
epidemiologic analyses. Anspaugh et al.
conclude that Chernobyl’s major global
effects could well be economic—with
costs soaring to $15 billion—and psy-
chological—with plant workers and the
general population intensely anxious
about the dangers of radiation.

Bone formation

LTHOUGH it has been known

that sticks and stones break

bones, what induces bone repair
has been mysterious. Three likely con-
tributors to repair, all components of a
protein extract called bone morphoge-
netic protein (BMP), are described by
Wozney et al. (page 1528). Comple-
mentary DNA for each protein (BMP-
1, BMP-2A, and BMP-3) was prepared,
expression was studied in mammalian
and bacterial cell systems, DNA se-
quences for each were determined, and
amino acid sequences were predicted.
BMP-2A and BMP-3 are similar to a
class of growth and differentiation fac-
tors that participate in embryonic mor-
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phogenesis. BMP-1 differs from known
growth factors. Each BMP protein was
able to induce cartilage formation in
rats. Interactions among the BMP pro-
teins and other proteins and cofactors
may account for the remarkable regen-
erative capacity of bone; if applied local-
ly, they may promote restoration of
bones broken in accidents or lost in
diseases such as osteoporosis.

Cell killing by AIDS virus

REEMPTION of the metabolic ma-

chinery of a host cell may be one

mechanism used by the human
immunodeficiency virus HIV-1 to kill
an infected cell (page 1554). HIV-1
may, in addition, actively inhibit use of
the synthetic machinery by host nucleic
acids. Experimental results reported by
Somasundaran and Robinson are con-
sistent with these proposals: when lym-
phoid cell lines or peripheral blood
lymphocytes were infected with a labo-
ratory strain of HIV-1, up to 2.5 mil-
lion copies of the viral RNA were pro-
duced by cells, and, within 3 days of
infection, up to 40% of the total protein
synthesized by the cells was viral rather
than cellular. This is an unprecedented
takeover for a retrovirus—which typi-
cally uses the host cellular machinery for
making only modest amounts of RNA
and protein—but is not unusual for
infections with other classes of cyto-
pathic organisms. What might distin-
guish cytopathic HIV-1 infections from
more moderate retroviral infections
may be the many copies of unintegrated
viral DNA that accumulate in HIV-1-
infected cells; these molecules may be
especially efficiently expressed.

Tumor suppressor gene

ETINOBLASTOMA is a form of
R eye cancer that appears in chil-

dren. Its development is associ-
ated with inactivation or absence of a
gene locus called RB. This locus also is
sometimes inactivated in osteosarco-
mas, lung and breast carcinomas, and
sarcomas. Thus active RB genes have
been associated with active tumor sup-

pression and inactive genes with tumor
outgrowth, but the evidence has only
been correlative. Huang et al. have stud-
ied what happens to tumor cell lines
when they receive active cloned RB
genes (page 1563). In both a retino-
blastoma and an osteosarcoma line, the
RB protein was expressed in the right
place (the cell nucleus), and its expres-
sion caused marked changes in cellular
morphology and inhibited tumor cell
growth. In nude mice, RB-carrying ret-
inoblastoma cells failed to develop into
tumors. The results raise the possibility
that tumor suppressor genes like RB
might be useful for gene therapy: they
could be introduced into tumor cells
where they might permanently correct
defects in tumor cell regulation and
thereby interfere with tumor cell
growth in vivo.

Restorative brain grafts

ENTRAL nervous system defects

may some day be corrected with

implants of therapeutic cells in
the brain. Rosenberg et al. describe
promising experiments toward this goal
(page 1575). Cultured fibroblasts,
modified genetically so as to produce
and secrete nerve growth factor, were
implanted in the brains of rats that had
surgically induced lesions in the fim-
bria-fornix, the pathway that connects
cholinergic neurons of the forebrain to
their targets in the hippocampus. This
type of damage typically results in de-
generation and death of cholinergic
neurons; but, in rats that had received
the transgenic cells, the neurons sur-
vived and even sprouted new axons
toward the nerve growth factor. Al-
though short-term functional restora-
tion of the cholinergic neurons (a popu-
lation of cells that, in Alzheimer’s dis-
ease, is severely depleted) was demon-
strated, additional studies are needed to
establish whether fibroblasts or some
other cellular grafts work best, how
long grafts can survive and function,
whether immune or other adverse re-
sponses in recipients can be avoided,
and whether such grafts will be effective
in reversing damage resulting from de-
generative diseases.
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(Photinus pyralis)

4

Amgen Biologicals now offers r-Luciferase to the
research community. We have developed a process based
on a recombinant microorganism that will allow exten-
sive quantities of highly purified r-Luciferase with high
specific activity to be supplied to our customers. Our pro-
prietary gene expression system and advanced protein
purification technology offer greater control over pro-
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Science Advice to the President

n a little-heralded speech on 25 October 1988, George Bush, now President-elect of the

United States, announced that he would upgrade the office of science adviser, appoint a

committee on science and technology, and see that the science adviser had access to him
personally (see News & Comment, 4 Nov., p. 665). Most of the press, busy berating the
candidates for not discussing the issues, ignored this speech. Yet it is a policy speech, the
portents of which are good for the nation and good for science.

So much has been written and said about a science adviser to the President, including
nostalgic and myopic glances back into history, that one fears to tread on too well-trodden
paths. Yet several aspects of the situation facing a science adviser in 1988 are different from
those of earlier eras. The most important is that the budget has become an issue of great
political importance and that science today accounts for a much bigger percentage of the
budget than before. Thus a science adviser will need to have a broad vision, not only to
evaluate the relative values of an array of scientific projects but also to defend the merits of
scientific projects in comparison with other parts of the budget.

Access of the science adviser to the President has been much discussed. But there is a
second requirement: access of scientists to the science adviser. Scientists have always enjoyed
the pluralism with which science is funded. A proposal that does not engender the
enthusiasm of one department may find a sympathetic ear in another. An autocratic czar, too
committed to tidiness and unfriendly to disciplines outside his own, could actually damage
science more than help it. The science adviser, therefore, must be a person of wide contacts
in the scientific community and must have a reputation for being a good listener as well as a
forceful advocate.

Perhaps the most important contribution of the science adviser will be his vision of the
future. Science is inevitably tilted toward future gain. The adjudication of priorities in the
present, important as that is, pales in significance compared to projects that affect lives into
future generations. As pollution becomes an increasing problem, a much heavier research
orientation in the Environmental Protection Agency may be needed, and the science adviser
should be able to be persuasive in new directions of this sort. The greenhouse effect, whether
it has arrived already or is many years in the future, is sufficiently serious, together with a
dwindling supply of oil, that energy efficiency and use must be policy matters of major
interest to this generation as well as to future generations. Only utopians can believe that the
problems of energy consumption will be solved by a U.S. president advocating a lower
standard of living, or a Chinese premier saying we should stick to bicycles because the
developed countries have already saturated the atmosphere with CO,. The solutions will
have to be scientific, such as biosynthetic approaches to CO, fixation, solar power,
organisms that biodegrade pollutants, and cleverer uses of water resources and urban
transportation. The science adviser should be an intellectual leader in this effort.

These criteria should not in any way diminish the classical role of the science adviser,
who also must advise the President on numerous appointments to scientific bodies, such as
the National Science Foundation, the EPA, the Commerce Department, and so on. It is to
be hoped that the science adviser will be appointed soon, so that he or she will have a major
role in selecting the most appropriate individuals for those many positions. And it is to be
hoped that the generally observed tradition of making science policy appointments on the
basis of merit, not as part of the spoils system, will be preserved.

Perhaps the obscurity with which George Bush’s statements in regard to a science
adviser were treated by the press will serve to allay one doubt in regard to the advisability of
appointing a strong individual widely supported by the scientific community: the down-
grading of the science adviser office was frequently interpreted as a fear that the science
adviser might resign in some dramatic disagreement, such as General MacArthur did under
Truman. Those risks seem slight. The resignation of a science adviser might compete with
the announcement of a new quarterback for the Washington Redskins in terms of national
news. However, those who care about the welfare of this country will watch closely as the
President chooses and will support the selection of a science adviser who has the
independence, vision, and wide contacts that allow him or her to rise to the enormous
challenges that must be faced—DaNIeL E. KosHLAND, JR.
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WHY YOU SHOULD CON
386 SYSTEMS, DESPITE THEIR

ur new 386 -based systems are priced

about 35% less than comparable

systems-like Compagq’s . Which
may make you wonder if we’ve left something
important out. Like high performance.

Well we haven’t.

In fact, these are among the fastest 386-based
systems available. With more advanced features
than you’d get in systems that list for up to
$3000 more.

Like Compags.
For instance, our 20 MHz System 310 offers you

the most extraordinary value available in any 386-

based system. It’s the machine that PC Magazine
(6/14/88) described as “fast enough to burn the

386 SysTEM 325.

Tue DerL 25 MHz
»
sand off a desert floor’ STANDARD FEATURES: « Intel” 80386 microprocessor running at 25 MHz. » 1 MB of RAM*
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lemory ontroller wit! of hy spee static cache. * ge mode interieave: memory
A.N D IF TI‘IAT SOUNDS FAST, architecture. » VGA systems include a h%:h performance 16-bit video adapter. » Socket for 25 MHz Intel
80387 or 25 MHz WEITEK 3167 math coprocessor.  5.25" 1.2 MB or 3.5" 1.44 MB diskette drive.
WAIT TiLL YOU SEE OUR NEW 25 MHZ . Endh;'éad 101-key llccyboa:d. « 1 parallel and 2 serial ports. * 200-watt power supply. * 8 industry
standard expansion slots.

3 86 -BASED SYSTEM‘ *%] cace for as low as System 325 WitH MONITOR & ADAPTER

;2,’526 ”";'h e Hard Disk Drives VGA Mono VGA Color Plus
§ e Dell System 325 is an
= (A 150 MB-18 ms ESDI $6,999 $7,299
At 25 MHz, our new System 325 offers you the highest pos Ko Clas 4. ‘;‘;"f;,',b‘"""’“t e 4 i

sible performance in a 386.

A Tlis SysTEM 325 AND 310 OPTIONS: « Intel 80387 math coprocessor: 25 MHz for 325;
Like the System 310, it utilizes the very latest technology, 20 MHz for 310, | MB or 4 MB memory upgrade ki, »2 MB of  MB memo cxpansion board kit
* Dell Enhanced Microsoft® MS-DOS® 3.3. * Dell Enhanced Microsoft MS-DOS 4.0. = Both

including the Intel” 82385 Cache Memory Controller,

advanced 32-bit architecture and high performance drives. Tie FirsT PERSONAL COMPUTER
And of course, both systems are fully IBM” PC compatible. THAT’s TRULY PERSONAL.

But speed isn’t the only reason to buy from Dell. Or When you order from Dell, we custom configure a system to
even the best. your exact personal specifications. After evaluating your busi-

All prices and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography. **Payments based on a 36-month open-end lease.
9Service in remote locations will incur additional travel charges. AFor the complete terms of our On-Site Service Contract, Satisfaction Guarantee, Warranty and leasing plans, write: Dell Computer



SIDER THE NEW DELL
SUSPICIOUSLY LOW PRICES.

TovrL-FRee SupPORT AND ON-SITE
Service INcLUuDED IN THE PricE.

Every Dell system includes a complete set of diag-
nostic tools. So troubleshooting is easy. In fact,
most problems can be resolved over our toll-free sup-
port line. It’s staffed by Dell’s own expert techni-
cians from 7AM to 7PM (CT) every business day.

To ORpER, PLEASE CALL

800-426-5150

In Canapa, CaLL 800-387-5752

And if your system requires hands-on service,
a technician will be at your location the next -

business day. At no cost to you.®

Included in the price of your system is a full

year of on-site service.
Tre DeLL 20 MHz 386 System 310.
3 2
STANDARD FEATURES: « Intel 80386 microprocessor running at 20 MHz. » 1 MB of RAM* But that’s not all. You're also protected by our 30-day money-
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ups, allowing us to give you a lot more 386 for less. We can even

ness needs, we will help you select the features that are right  design a custom lease plan for your business, which gives you

for you. After your system unit is custom built, another way to save.

we burn-in everything to make sure the entire D E L L

system works perfectly. (oY N AImE A 426-5150 and order the system that’s right for you.
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molecular weight (). The ultimate cure for

the greenhouse should involve recycling of

atmospheric carbon, not simply creating ad-

ditional storage in various reservoirs. A ma-

rine farm has good potential for recycling

carbon and reducing atmospheric pollution

through production of clean-burning fuels.

We urge that consideration be given to
“Johnny Kelpspore and the Greenhouse.”

Howarp A. WiLcox

882 Golden Park Street,

San Diego, CA 92106

WHEELER J. NORTH

W. M. Keck Engineering Laboratories,

California Institute of Technology,

Pasadena, CA 91125
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The Global ReLeaf effort described by
Gregory Byrne (News & Comment, 21
Oct., p. 371) may be a worthwhile effort
aimed at reducing atmospheric carbon diox-
ide. The proposed 100 million trees would
certainly absorb carbon dioxide, but the
impact on the carbon dioxide production-
destruction equation is likely to be far great-

er than that suggested in the article. Ameri-
can Forestry Association executive vice pres-
ident R. Neil Sampson is quoted as saying,
“Those [trees] planted in urban areas would
. . . help shade residences, leading to a sav-
ings in air-conditioning costs of $4 billion a
year.” That cost represents about 6% of all
U.S. residential electricity consumption and
the avoided combustion of 16 billion tons of
coal. Avoiding the combustion of the coal
saves the release into the atmosphere of
about 60 billion tons of carbon dioxide,
three times what is absorbed by all the trees.
If the estimates of the American Forestry
Association are correct, high priority should
be placed on the planting of trees in locations
where they shade air-conditioned structures,
as those trees may have about four times the
impact in decreasing atmospheric carbon di-
oxide as trees planted in other locations.
JAMES SWARTZ
Department of Chemistry,
Grinnell College,
Grinnell, IA 50112-0806

I read with interest Byrne’s article “Let
100 million trees bloom.” The article points
out that 100 million additional trees would
remove about 18 million tons of carbon
dioxide from the atmosphere each year and

then goes on to state, “an estimated 6 billion
tons of carbon dioxide from fossil fuels enter
the atmosphere each year.” The 100 million
trees would therefore remove about 0.3% of
the additional carbon dioxide.

A few simple calculations show that all of
the additional carbon dioxide introduced by
fossil fuels could be removed by a 2%
increase in the quantity of phytoplankton in
the world’s oceans. We have effected marvel-
ous improvements in the production of
land-based plants. Could we not produce a
2% increase in the ocean’s phytoplankton?

Horst HOYER
165 Watchung Avenue,
Montclair, NJ 07043

Ematum: In the rt “Single-chain antigen-binding
proteins” by Robert E. Bird ef al. (21 Oct., p. 423),
references 17 and 18 were inadvertently interchanged.
Reference 17 should have been to J. S. Huston et al.,
Proc. Natl. Acad. Sci. U.S.A. 85, 5879 (1988), and
reference 18 should have been to D. Scandella, P. Arthur,
M. Mattingly, and L. Neuhold, J. Cell Biochem. 9B, 203
(1985).

Ematum: The proportion of dogs among animals used
in research was incorrectly reported in Constance Hold-
en’s article “Billion dollar price tag for new animal rules”
(News & Comment, 4 Nov., p. 662). make up
about 1% of rescarch animals, according to the Office of
Technology Assessment. Primates make up about
0.05%.

SigmaScan
measures areas, lengths
coordinates, angles,
slopes, and more —

IBM PC and Compatibles

digitize, measure and analyze
photomicrographs, strip charts,
X-rays, maps, and more — using
your own PLC.
m Areas, lengths, angles, and slopes
m X.Y digitizing
m User-defined units
m Standard ASCII data output

(use in Lotus, dBase, etc.)
m Keyboard macros
m User-defined data EransForms

kﬁ’?\g}g&@
2,

Save hundreds of hours annually over
manual measurement technigues.
Automate complex analyses. Comes
complete with software, choice of
digitizing tablet, money-back guarantee
and Full year hardware warranty.

Sigma-S5can™ software is also
available separstely.
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Announcement and call for Abstracts for
Conference on

Multidrug
Resistance;
Molecular Biology
and Clinical Relevance

April 10-11, 1989
Bethesda Marriott Hotel
Bethesda, Maryland

Monday, April 10, 1989

Moming Session:

Genetics and Biology of the
Multidrug Transporter (P-Glycoprotein)
Aftemoon Session:

Molecular Diagnosis of Multidrug-Resistance
Tuesday, April 11, 1989

’ Moming Session:
Reversing Multidrug-Resistance
Aftemoon Session:

Ceollular Responses to DNA Injury and
other Forms of Drug Resistance

To receive conference regstration and abstract
submission information, please call or write to:

Abbe Smith or Debra Casey
% Technical Resources, Inc.

g . 3202 Tower Qaks Bivd.
we Rockville, MD 20852
301770 3153

Deadline for abstract submission is February 1
Deadline for conference registration is March 1
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Pure &
Simple

They say that variety is
the spice of life. But the
variety of life insurance
products in the marketplace
today poses a bewildering
prospect—even for the
most educated customer.
Which is why it’s refresh-
ing to know that there’s
still a kind of life insurance
whose appeal lays in its
simplicity.

Not only is AAAS Term
Life the purest kind of life
insurance available, it is
also the least expensive.
And now that Group Rates
have been cut another 15%
effective 4/1/88 (they were
also cut 10% last October),
AAAS Term Life is an even
better bargain.

If you're interested in
applying for coverage from
$15,000 up to $240,000,
and wish to request gener-
ous protection for your
family, too, the next step is
simple.

Contact the Administra-
tor, AAAS Group Insurance
Program, 1255 23rd Street,
N.W., Suite 300, Washing-
ton, D.C. 20037, or call
toll-free (800) 424-9883 (in
Washington, D.C. call 296-
8030). They will be pleased
to answer any questions
you may have about this
valuable member benefit.

New HPLC
Catalog

Isco Catalog 25 shows
how you can have single-
pump gradients without
solvent sparging, or dual-
pump gradients without
high costs. It describes a
pump that changes flow rate
at programmed times to save
solvents and cut separation
and equilibration time. It
also includes a sensitive,
190-750 nm absorbance
detector with a 10,000 hour
lamp life that keeps
operating costs way down,
and a PC-based data manage-
ment and automation system
that’s easy to learn and
works with your existing
instruments.

Our new catalog also
introduces unique systems
and components for SFC
and 1mm microbore LC.
And finally, it explains Isco’s
three-year warranty that
protects you without hidden
costs. To get your free
catalog and price list, call
(800)228-4250. Or write
Isco, Inc., P.O. Box 5347,
Lincoln, NE 68505.
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Source for
STABLE ISOTOPES

Isotec Inc. offers the
scientific community
one of the world’s
largest selections of
stable isotopes and
labelled compounds

¢ Amino Acids

18 ¢ Fatty Acids
¢ Sugars
e Substrates (for
breath tests and
13

15 other metabolic
studies)

),

You Get More From
. \““‘; <t "
c&““‘b

* > 99% chemical purity
¢ High isotopic enrichment
¢ Competitive prices

¢ Fast delivery

metal stable isotopes,
helium-3 and other noble
gas isotopes, other
enriched stable isotopes,
multiply-labelled
compounds and custom
synthesis

Call or write for your NEW
complete price list today!
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NGRS S N EES A
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A PXlatheson, USA Company

3858 Benner Road, Miamisburg, OH 45342
513)859-1808 (800! 448-9760
Telex: 288278 Fax: (513 859-4878
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Our universe is almost
five times larger than Nature’s.

SCIENCE magazine has a circulation of
153,192*. NATURE, our nearest com-
petitor, reaches only 35,193 ** subscribers.

To the research scientist, this means
that a paper published in SCIENCE will
reach almost five times as many readers as
a paper in NATURE. To an advertiser, it
means that an advertising message will
have an impact nearly five times greater
than other publications can offer.

But the singularity of SCIENCE rests on
more than the sheer numbers. SCIENCE
is read by more than half of all Ph.D. scien-
tists involved in R&D. It's read by 69% of
all NIH grant recipients. And it reaches
70% of all science policy leaders.

If you have something to tell — or sell —
the scientific community, there's really
only one choice. And you're holding it in
your hand right now.

S @ THE GLOBAL WEEKLY OF RESEARCH

ADVERTISING REPRESENTATIVES

* ABC Audit 6/88
** BPA Audit 6/88

SCHERAGO ASSOCIATES, INC.
1515 Broadway, New York, N.Y. 10036 ¢ (212) 730-1050
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The Cambridge Atlas of Astronomy
Second Edition

Edited by Jean Audouze and Guy Israel

The most comprehensive and authoritative astronomy refer-
ence available, this invaluable guide is intended for amateur
astronomers as well as anyone with a deep interest in space
research and astronomy. This thoroughly revised edition has
been meticulously updated to incorporate the latest develop-
ments. It includes the 1986 appearance of Halley's Comet; 1986
Voyager space probe encounter with Uranus; 1987A Supernova;
and information on the newest telescopes.

Approximately 1100 photographs and illustrations / 350 color and 420
black-and-white photographs from the world’s most prestigious obser-
vatories /330 color diagrams / 47 tables / 3 star maps / Oversized
format.

Reviews of the First Edition...

“...a book for just about everyone. Even children should be fas-
cinated by the pictures, and artists could find a mine of in-
spiration in them. Scientists in other fields may get a better
portrait of modern astronomy than any other book
provides..."— Sky and Telescope

“...admirably fulfills the need for an up-to-date atlas of the
space age ...the value of this impressive volume...is its depth
and breadth as well as its timely reporting on the latest break-
ing research.” — The New York Times Book Review

1988/432 pp./36360-8/Cloth initially $75.00; after 12/31/88 $90.00  £35.00

A Manual of Advanced Celestial
Photography

Brad Wallis and Robert Provin

Written by two experts in both the practice and theory of as-
tronomical photography, this unique technical handbook for
amateur astrophotographers includes a detailed discussion of

topics never before examined in a general survey.
1988/400 pp./25553-8/Cloth $39.50  £25.00

North American Terrestrial

Vegetation

Edited by Michael G. Barbour and William
Dwight Billings

This original and detailed summary describes the major vege-
tation types from the arctic tundra of Alaska and Canada to the

tropical forests of Central America.
1988/448 pp./26198-8/Cloth $49.50  £45.00

Superstrings: A Theory of
Everything?
P.C.W. Davies and J. Brown
Based on the original transcripts of a BBC Radio 3 documen-
tary, this book contains a clear and concise introduction to su-
perstring theory that explains in non-mathematical terms the
developments that led to the emergence of the theory and the
profound consequences for physics if it should prove to be the
“Theory of Everything’
1988/234 pp./35462-5/Cloth $34.50
35741-1/Paper $10.95

£20.00
£6.95

Cambridge University Press —

Physics at Surfaces

A. Zangwill

A unique graduate-level introduction to the physics and
chemical physics of solid surfaces and of atoms and molecules
that interact with solid surfaces.

1988/454 pp./32147-6 Cloth $69.50 £40.00
34752-1/Paper $27.95 £15.00

Living Ice

Understanding Glaciers and Glaciation

Robert P. Sharp

Written in a non-technical style, it contains anecdotes and
insights from one of the world’s experts on glaciers. It aims to
increase our knowledge and understanding of glacial activity
and products.

1988/160 pp./33009-2/Cloth $29.95  £15.00

Nerve Cells and Animal Behavior
David Young
This book introduces the link between the nervous system and
animal behavior without assuming any previous knowledge of
neurophysiology. Each topic is introduced at an elementary
level and is pursued in sufficient detail for the reader to gain a
satisfying insight into how nervous systems generate behavior.
1988/275 pp./30705-8/Cloth $49.50  £27.50

31443-7/Paper $19.95  £9.95

Fourier Analysis

T.W. Korner

A stimulating survey of the ideas, techniques and elegant re-
sults to be obtained from Fourier analysis. The book examines
applications in number theory, numerical analysis, control
theory, statistics, earth science, astronomy and electrical
engineering.

1988/591 pp./25120-6/Cloth $95.00  £60.00

Numerical Recipes in C

William H. Press, Brian P. Flannery, Saul
Teukolsky and William T. Vetterling

From the authors of the highly successful Numerical Recipes
comes this new version of the book. It fills a long-recognized
need for a practical, comprehensive handbook of scientific
computation, presenting more than 200 of the most important
numerical algorithms for scientific work.

C Version: 1988/733 pp./35465-X/Cloth $44.50 ~ £27.50

FORTRAN/Pascal Version: 1988/818 pp./30811-9/Cloth $44.50  £27.50

Also available are accompanying example books and software for IBM
PC/XT/AT and Apple Macintosh. Other formats (including UNIX and
VAX/VMS) and license arrangements are available from Numerical Rec-
ipes Software, PO. Box 243, Cambridge, MA 02238. For further informa-
tion, please contact Clay Gordon at the address below.

At bookstores or order from

Cambridge University Press

32 East 57th Street, New York, NY 10022. Cambridge toll-free numbers for orders only: 800-872-7423, outside NY State. 800-227-0247, NY State only. MasterCard and Visa accepted.
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Managing references just got easier. The Molecular Basis of
Cell Growth Regulation
Stop filing index cards and misplacing references! Organize NATO and EEC Course, Mallorca (Spain)
them instead, witha specially designed database program .+~ 30 April - 10 May 1989
called Pro—Citg,@for thfs Macintqsh (the all-new version Organizers
of the Professional Bibliographic System). e M. Barbacid (Princeton) L. Carrasco (Madrid)
Pro-Cite makes it easy to manage references. ~ .#" T. Graf (Heidelberg) G. Vande Woude (Frederick)
Now you can.sort, search, or index refer- . Lecturers
grrlc;]s fgﬁ’f;,’gﬁ,’f,?ﬁi aéggf iéfOOks’ o :f*; S. Aaronson (Bethesda) F. McCormick (San Francisco)
erenc};s organized, include %““ e o M. Beato (Mgrburg) R. Nusse (Amsterdam)
long abstracts or notes, R. Bravo (Heidelberg) T. Papas (Frederick)
and format bibliogra- J. Brugge (Stony Brook) J. Pouyssegur (Nice)
phies in any style. E. Canaani (Rehovot) P. Reddy (Philadelphia)
W. Cavanee (Montreal) M. Revel (Rehovot)
New! C. Croce (Philadelphia) E. Rozengurt (London)
PrO'Cite P. Chambon (Strasbourg) J. Schlessinger (New York)
- R. Erikson (Boston) C. Sherr (Memphis)
for the Macintosh! M. Esteban (New York) D. Stehelin (Lille)
W. Fiers (Ghent) C. Stiles (Boston)
Call (313)996-1580 today. Other PBS S. Hughes (Frederick) I. Verma (San Diego)
products for the Macintosh® include T. Hunter (San Diego) B. Vennstrom (Stockholm)
Biblio-Links™ which transfer records [. Kerr (London) J. Vilcek (New York)
from BRS, ]?IALOG, MEDLéRS and N'OTIS A. Levine (Princeton) P. Vogt (Los Angeles)
into Pro-_C 'te.' Pro-Search” (a specnahze'd ‘ J. Massague (Worcester) R. Weinberg (Boston)
communications program for searching
BRS and DIALOG), Pro-Cite, and Biblio-Links Registration Deadline: March 1, 1989
are available for IBM® PCs and compatibles. e
Pro-Cite is now NOTcopy protected. L For Information Write To:
Dr. Mariano Barbacid Dr. Luis Carrasco
I"I’ » Personal P.O. Box 4250, Dept. of Molecular Biology  Centro de Biologia Molecular
Bibliographic  Ann Arbor, M 48106 The Squibb Institute for (CSIC-UAM)
Software, Inc.  (313) 996-1580 Medical Research Universidad Autoncma de Madrid
InCanada, contact Phipps & Assoc (519) 836.9328 P.O. Box 4000 Canto Blanco
The follol\)r:neg a:;atr:dem‘;is o}re;::er[:d;rademarks: Pro-Cite, Biblio-Link, Pro-Search of Personal Bibliographic Princeton, NJ 08543-4000 28049 Madrid
Software, Inc., IBM of International Business Machine, Corp., Macintosh of Apple Computer, Inc. USA Spain
Circle No. 11 on Readers’ Service Card

... “here is a dictionary that is perfectly oriented not [ just] for It
specialists in their own fields but for biologists who need to check
out terms of the physical sciences, for example,
and vice versa...remarkably abreast of
contemporary developments, even in such
arcane and fast-moving fields as immunology,
and can be confidently recommended for
both accuracy and clarity...”

— The Scientist

Chambers Science and
Technology Dictionary
“ Peter M.B. Walker, Editor S
Over 45,000 entries

More than 100 subject areas

The most comprehensive single-volume
scientific dictionary available.

$39.50 1024 pp.

II At bookstores or from

Cambridge University Press

32 East 57th Street, New York, NY 10022
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The least impressive
feature of the

new Biotix

DNA Synthesizer

is price. B

DNA Synthesizer . . .

Compare the new Biotix DNA Synthesizer /
with units costing up to three times more. Speed’ pm‘ity . $14 950.*
‘e s 8

Biotix offers a coupling cycle under 5 min- g
’ ot (*including computer!)
utes. Guaranteed 125-mer synthesis. Guaran-
teed high purity, biologically active DNA.
99% efficiency. 0.1, 0.5 and 1.0 micromole
synthetic scales. And the only synthesizer
with a Zero Downtime Warranty.

To find out more, call 1-800-288-2468, or
write Biotix, Inc., Commerce Park, Corpo-
rate Drive, Danbury, CT 06810-4130.
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Systems For Molecular Biology

Instruments for Scientists. By Scientisls.

Q.
Reverse Phase HPLC of an unpurified 25mer VYDAC, C-4 column, 2.5mm X 7.5cm
Gradient: 0% — 30% B in 30 minutes, Solvent A: 0.1m TEA, Solvent B: acetonitrile
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