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Instruments—with the
advanced L.8M Series (80,000
rpm/602,000 g); the hard-working
L7 Series (65,000 rpm/485,000 g);
the revolutionary TL-100 Tabletop
(100,000 rpm/541,000 g). All with
vacuum-encased induction drives
for outstanding efficiency and reli-
ability. Also available: the Airfuge®
air-driven ultracentrifuge (110,000
rpm/199,000 g) for rapid pelleting.

Rotors—more than 50 choices.

Rotors fine-tuned to Beckman
drive systems and enhanced by
computer-aided design and an
ongoing materials development
program. Some recent Beckman

firsts: vertical tube rotors with 1.7
g/mL density ratings so plasmid
preps can be run without speed
reductions; TL-100 rotors with
short pathlengths for isopycnic sep-
arations in one-fifth the usual time.

Tubes and Bottles—more than
120 versions in six materials.
Another Beckman innovation:
capless Quick-Seal® tubes
that eliminate time-consuming
preparation steps. And now our
new g-Max™ System extends

Rotor cutaway shows new g-Max™ System.
Unlike other adapters, patented floating spacers
keep bell-top Quick-Seal® tubes at bottom of
rotor cavities. Sample can be run at full speed

at a higher average g force for shorter pelleting
and gradient runs.

their use to biocontainment in
swinging bucket rotors and to
short-pathlength runs in standard
size rotors.

Accessories—take your choice.
From something as simple as a
new hand-held tube sealer to
something as sophisticated as the
SpinPro™ Expert System that helps
you optimize runs and more.

All from one source. Beckman
service, too!

Contact Beckman Instruments,
Inc., Spinco Division, 1050 Page Mill
Road, Palo Alto, CA 94304, U.S.A.
(1-800-742-2345). Oftices worldwide.
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Constant Power for Electrophoresis

. Constant Voltage to 4000V

« Constant Power to 200W

« Constant Current to 200mA

Now, there is a power supply to match
the most critical needs in Constant
Power separations. The new EC600!

The 3-mode power supply (constant
voltage, constant power, or constant
current), provides precise readings from
a 2-range wattmeter, 4-range voltmeter,
and 4-range milliammeter. Output reg-
ulation = 1% from zero to full load.

Voltage, current, and power set-point
controls for automatic crossover for a
programmed run.

More safety features than ever with
low level ground leakage detection,
manual start button, automatic safety
shut down on cell disconnect, and a

CMOS logic memory device which
restores programmed operation up to 3
hours after a power interruption.

If your work involves DNA sequenc-
ing, isoelectric focusing, isotachopho-
resis, and general electrophoresis, you
need the best power supply available.
The EC600...few applications test its
full capabilities; no other power supply
can match it!

110V Input $1,995.00
220V Input $2,095.00

For more information, call Technical
Service toll-free at 1-800-624-2232
(in Florida, 1-800-282-7932).

E-C Apparatus Corporation
E'E 3831 Tyrone Boulevard N.

St. Petersburg, Florida 33709
813-334-1644 Telex 51-4736 HALA
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Your Source for
GROWTH FACTORS

The cytokine laboratories at Rand D Systems isolate rare
growth factors to the highest levels of purity and activity, and provide them at more affordable prices.
All of our factors are assessed for purity by silver-stained gels, a.a. composition, and N-terminus
sequencing. Activities are determined both in our own laboratories, as well as in those of established
investigators in the field. To place an order, request product information or technical bulletins, call

CAT. NO. FACTOR PURITY ACTIVITY (ED,,)
100-B hTGFg >97 0.1-1.0 ng/ml’
101-B1 pTGFg1 >97 0.1-1.0 ng/ml’
101-B2 pTGFg2 >96 0.1-1.0 ng/mP?
120-HD hPDGF >95 1-3 ng/mP
125-PD pPDGF >96 1-3 ng/m#*
132-FA bFGF(a) >96 1-4  ng/ml®
133-FB bFGF(b) >94 0.05-0.1 ng/mP®

1(800) 328-2400

In Minnesota (612) 379-2956
Telex 750627

R & D Systems, Inc.
614 McKinley Place N.E.
Minneapolis, MN 55413

Transforming growth factor type beta isolated from human platelets (N\TGFg) or from porcine platelets (pTGFB1) is sequentially (first 50 a.a.) and biologically identical. Both give an ED5g of 0.1-0.4 ng on

NRK (49F) cells when assayed as per Assoian et al JBC 258, 7155, 1983, and 0.8-1.0 ng/ml on AKR (2B) after Tucker et al CAN RES 43, p1581, 1983.

pTGFB2 is a structurally distinct second form of TGF8 (sequence homology 70% in the first 50 a.a. to hTGF8/pTGFg1). When assayed as above, it gives the same EDsps on NRK and AKR cells. However,
some cell lines can distinguish between pTGF32 versus pTGF31/hTGFg.

Human platelet derived growth factor h(PDGF) is assayed on Balb/c-3T3 and NIH-3T3 cells for H3-thymidine incorporation as per Raines and Ross, Meth. in Enz. 109, p749.

Porcine PDGF is structurally very different from hPDGF (i.e. differs in M.W., subunit composition, N-terminus), it's activity is determined as in 3 above.

Both the acidic and basic forms of bovine fibroblast growth factor are isolated from brain and assayed for H3-thymidine incorporation on NR6-3T3 cells after Gospodarowicz, et al JBC, 253, p3736, 1978.
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Biomaterial implants

gans, extended-wear contact lenses,

dental implants, and other biomate-
rials are being used with increasing fre-
quency (page 1588). These tissue sub-
stitutes integrate within host tissue; for
the integration to succeed, available
“dangling bonds” on the surface of the
implanted biomaterials must be filled
with cells of the host. With each im-
plant, there is a race for surface sites
between host cells and bacteria. Some-
times bacteria win the race, sabotage the
“take” of the implant, and cause severe
and even fatal infections. Gristina de-
scribes the desirable surface features for
implant materials, physical and chemical
interactions that take place between sur-
faces and bacterial or host cells, host
immunc defenses that affect implanta-
tion, types of bacteria that most often
colonize implants, and ways in which
the success rate of biomaterial implants
can be increased.

IN clinical medicine, artificial or-

Voodoo lily heater

00poo lilies and certain other

\ /. related plants heat up before
they flower (cover); the “calori-

gen” that causes heating is 2-hydroxy-
benzoic acid, commonly called salicylic
acid (page 1601). On the day when a
plant will flower, the upper part of the
tall flowering structure unfolds and be-
comes hot. The heat causes some of the
plant’s smelly amines and indoles to
evaporate and these chemicals attract
insect pollinators. The temperature may
rise as much as 14°C that afternoon
but returns to ambient temperature by
night; somewhat later the same eve-
ning, the plant’s pollination chamber
heats up. Raskin ez al. purified the heat-
inducing substance from voodoo lilies
and identified it by mass spectrometry;
heating and odor production were then
induced through the application of
crude or purified salicylic acid to plants.
In the 5-day period leading up to flow-
ering, the plants were sensitive to sali-
cylic acid; on the day of flowering, the
temperature always peaked 4.5 hours
after plants were exposed to light, thus

25 SEPTEMBER 1087
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showing the dependence of this process
on daylight. The facilitation of flower-
ing and pollination is but one role that
has been defined for salicylic acid in
these plants.

Haughton Astrobleme

N asteroid hit Devon Island in

the Canadian Arctic 22.4 * 1.4

million years ago in the Miocene
Epoch (page 1603). It left behind on
the island the Haughton Astrobleme, a
large circular scar with a diameter of 20
kilometers that has both the gross and
fine shock features that characterize im-
pact craters. After the impact, the mul-
tiring crater filled with water and sedi-
ments; the sediments retain fossils of
flora and fauna that once lived in the
arca. Omar et al. were able to establish
the time of the asteroid impact through
nuclear fission-track dating of some of
the crater’s sedimentary materials.
Tracks left in the mineral appatite by
alpha particles that escape from decay-
ing uranium nuclei are visualized, and
the density and number of tracks is
related to the clapsed time since the
appatite was shocked and all previous
tracks were obliterated, that is, since the
impact. The precise determination of
the time of the asteroid impact provides
a valuable reference point for the
biochronology of the arctic; this marker
will contribute to an understanding of
the evolution and the succession of the
flora and fauna in this isolated region.

Alaskan dinosaurs

URING the Late Cretaceous Pe-
D riod some dinosaurs lived far to

the north close to the Arctic
Ocean, where, each winter, they proba-
bly experienced months of total dark-
ness (page 1608). The Alaskan location
at which dinosaur bones and pollen and
spore fossils were collected marks the
most northerly paleolatitude yet discov-
ered for dinosaurs: the site probably
was situated between 70° and 85° North
during the Late Cretaccous. At this high
latitude, most vegetation would have
been seasonal, and the dinosaurs may

have entered a state of torpor, slowing
their activities and metabolism considera-
bly in order to endure the long winter.
(An alternative is that these dinosaurs
migrated south each year, but the great
distance to a year-round food source and
the mix of bones of old and young
individuals in the collection make this
scenario less likely.) Brouwers ez al. spec-
ulate that something other than an im-
pact may have caused the extinction of
dinosaurs at the Cretaceous-Tertiary
boundary, because at least these Alaskan
dinosaurs were adapted to and should
have been able to withstand the adverse
conditions—months of dark and cold—
that an impact is thought likely to have
triggered.

Duchenne muscular
dystrophy gene

ATIENTS with Duchenne muscu-
P lar dystrophy (DMD) have severc

cardiac and mental abnormalities;
those with Becker muscular dystrophy
have similar but milder pathologies
(page 1620). In 20 women, these dis-
eases have been associated with a gene
that maps to a region of the X chromo-
some where a piece of chromosome 21
has been translocated; although only
one X chromosome has this diagnostic
translocation, carriers develop discase
because their normal X chromosome is
preferentially inactivated. Bodrug et al.
studied the sequence of nucleotides at
the translocation junction of the dis-
ease-causing X chromosome of one
woman with DMD; comparisons werc
made with sequences at corresponding
regions of derived and normal (unrear-
ranged) X chromosomes and chromo-
somes 21. No major structural changes
were found at the junction. However,
small deletions (about 100 base pairs
total) and some minor differences were
found; in addition, a repeated tetranu-
cleotide—possibly a recognition site for
an enzyme catalyzing the translocation
process—was found on both sides of
the breakpoint. How these or other
minor changes occur and whether they
are causally associated with the develop-
ment of disease remain to be deter-
mincd.
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The Olympus BH-2 Series. Superlative versatility
for education, routine and research microscopy.

The quality of any microscope system
relies on the interrelationship of op-
tical performance, mechanical capa-
bility and a component system that
increases its versatility as your needs
grow. That is the Olympus advantage.

The widely acclaimed BH-2 Series
expresses that advantage to its fullest.
With a comprehensive array of
modules, stands and objectives, it’s
capable of a vast range of microscopic
applications. Observation is readily
available in brightfield, darkfield,
phase-contrast, differential interfer-
ence contrast, reflected and trans-
mitted light fluorescence, and polar-
ized light modes. Attachments

also permit multi-person viewing
and superb photomicrography in

35mm, large format and cine formats.

Its performance is as impressive as
its versatility. From sophisticated
S Plan Apochromats to economical
D Achromats, there is a selection of
LB Series objectives and eyepieces
that offer exceptional resolution, con-
trast and field flatness across a broad
range of magnifications, including
super widefield with EN. 26.5. The
uniform brilliance of Koehler illumi-
nation maximizes these qualities both
in the Model BHS, with its 12V 100W
halogen lamp, and the models BHT
and BHTU, with 6V 20W lighting.

From the sturdy, vibration-free stands
and high-eyepoint eyepieces to the
placement and precision of stage and
focusing adjustment controls, the
ergonomic design of the BH-2 Series
provides superior ease and efficiency
of operation.

For a demonstration of the extra-
ordinary BH-2 Series microscopes,
call toll-free: 800-446-5967. Or write
Olympus Corporation, Precision
Instrument Division, 4 Nevada Drive,
Lake Success, NY 11042-1179.

In Canada: W. Carsen Co., Ltd., Ontario.

OLYMPUS
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For a demonstration circle reader service number 28
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California’s Proposition 65

mpending implementation of the recently enacted California law entitled Safe Drinking

Water and Toxic Enforcement Act of 1986 is causing concern among a substantial

fraction of companies doing business in California. The groups affected include grocery
manufacturers, producers of alcoholic beverages, the chemical industry, and restaurants.
Anxiety is mounting because part of the law will become effective 1 March 1988, and there
is uncertainty about what must be done to comply with it. Beyond that, the law contains a
“bounty hunter” clause that is likely to lead to an enormous amount of litigation. Individuals
can file suits against alleged violators of the law and share 25 percent of any fines. It costs
only a few hundred dollars to file a suit. Defending against one may involve millions of
dollars.

The new law has two major parts—one dealing with drinking water, the other
requiring a warning before exposure to chemicals known to cause cancer or reproductive
toxicity. It is the second part that becomes applicable on 1 March. This part of the law states,
“No person in the course of doing business shall knowingly and intentionally expose any
individual to a chemical known to the state to cause cancer or reproductive toxicity without
first giving clear and reasonable warning to such individual. . . .”

The Grocery Manufacturers of America pointed out that virtually all food naturally
contains arsenic and other trace elements known to be carcinogenic. Thus they estimate that
15,000 items on a supermarket’s shelves may have to be identified as carcinogenic. The law
does provide an exemption: “An exposure for which the person responsible can show that
the exposure poses no significant risk assuming lifetime exposure at the level in question for
substances known to the state to cause cancer, and that the exposure will have no observable
effect assuming exposure at one thousand (1000) times the level in question for substances
known to the state to cause reproductive toxicity. ... [T]he burden of proof that an
exposure meets the criteria of this subdivision shall be on the defendant.”

The proviso about reproductive toxicity has the effect of requiring the labeling of
common table salt as a reproductive toxic agent. The same is true of beer or wine. Ultimately
when more tests have been performed on other substances that are ingested, most of them
too are likely to be deemed toxic if the reproduction criteria of the law are applied.

Ultimately, roasted or broiled food will be added to the list of toxics, for they contain
carcinogens. Thus the law will then require that those who dine out be informed that the
wine is a carcinogen and a reproductive hazard, and when served their food, they will be told
that their charbroiled steak is also carcinogenic. Such warnings will scarcely promote a
romantic atmosphere or increased dining out. )

Labeling a large number of items as carcinogens because they contain parts per billion
of something of doubtful carcinogenicity will not enable the public to act more judiciously
in safeguarding health. In fact, the opposite may be true. Milton Russell, who until recently
was assistant administrator for Policy Planning and Evaluation at the Environmental
Protection Agency has made the following comments in a different but similar context:

Real people are suffering and dying because they don’t know when to worry, and when to calm
down. They don’t know when to demand action to reduce risk and when to relax, because health risks
are trivial or simply not there. I see a nation on worry overload. One reaction is free floating anxiety.
Another is defensive indifference. If everything causes cancer, why stop smoking, wear seat belts or do
something about radon in the home? Anxiety and stress are public health hazards in themselves. When
the worry is focused on phantom or insignificant risks it diverts personal attention from risks that can be
reduced.

As time passes, many substances will be added to the state’s list of carcinogens and
reproductive toxins. Twenty months after they appear on the compilation, they will also be
controlled by the drinking water part of the law. As a result, use of some agricultural
chemicals is likely to be proscribed. Were Californians to find parts of the law irksome, it
would not be easily changed. Modifying a California law that has been enacted by the
initiative and referendum process is difficult and unlikely to be done soon.

—PriLir H. ABELSON

EDITORIAL 1553



Now in paperback...
Extraterrestrials

Science and Alien Intelligence
Edited by Edward Regis

“...astunning summation of scholarly arguments, proand con....

In terms of dazzling ideas per square inch, almost every page
has something worth quoting ... Extraterrestrials deserves a
wide audience...” — Byte .

This important volume advances the latest scientific ideas of
renowned experts on the possible existence and nature of extra-
terrestrial intelligent life. Fourteen authoritative essays deal with
the subject from five very different perspectives and maintain a
critical balance between optimistic and pessimistic viewpoints.
1987  288pp.  34852-8  Paper $12.95

Microcosmos
Jeremy Burgess, Michael Marten and
Rosemary Taylor

The first comprehensive pictorial survey of the microworld cover-
ing all techniques and applications of microscopy, Microcosmos
visually explores: the human body, animal life, plant life, micro-
organisms, the cell, the physical world, the industrial world, and
the familiar world. With 300 illustrations — 100 in color — the
book presents the best of optical and electron microscopy for
general science readers, students, and professionals alike.

1987  208pp. 30433-4  Cloth $24.95*

*(effective Jan. 1, 1988, list price will be $29.95)

Knowing Everything About Nothing
Specialization and Change in Scientific Careers
John Ziman

Is it really so difficult for scientists to move into new fields of
research in mid-career? Despite the great practical importance
of this issue of science policy throughout the world, this
question has not yet been studied systematically. Written
primarily for working scientists and their employers, Knowing
Everything About Nothing intends to bridge this long-standing
gap. For the non-scientist, it provides many vivid glimpses of
modern science as a career, and at the same time opens a
whole new area of the sociology of science, of social psychology,
and of management studies.
1987 208 pp.  32385-1

The Plant Book
D.J. Mabberley

“ can think of no reference in the whole field of botany more gen-
erally useful than D.J. Mabberley’s work The Plant Book, in effect
the ninth edition of Willis Dictionary. The tremendous impact of
this singularly useful volume could scarcely be overstated...”

— Dr. Peter H. Raven, Director, Missouri Botanical Garden
The most comprehensive, portable dictionary of flowering
plants available, this book sets out to fill the gap formerly filled
by early editions of Willis' Dictionary of Flowering Plants and
Ferns. Arranged according to Cronquist’s System, it describes
flowering plants — including conifers and their allies — and ferns
and their allies, along with their common names and uses.
1987  720pp.  34060-8  Cloth $34.50

Cloth $29.95

The Cambridge lllustrated Dictionary of
Natural History
R.J. Lincoln and G.A. Boxshall

This concise and readable dictionary contains over 10,000
entries and 700 illustrations on organisms and their
ecosystems, habitats, communities, populations, species,
trophic structures, productivity, dynamics, associations,
behavior, reproduction, and physiology. The definitions give brief
details of structure, biology, distribution, diversity, common
names, and taxa of special interest.

1987  352pp. 305519  Cloth $24.95

Cambridge University Press

North American Terrestrial Vegetation
Edited by Michael G. Barbour and
W. Dwight Billings

Unique in its comprehensive coverage, this volume describes
the major vegetation types from the arctic tundra of Alaska and
Canada to the tropical forest of Central America. This original
and detailed summary provides the reader with a clearer
understanding of the species composition, architecture, and
environment of each ecosystem.

1987 448 pp.  26198-8  Cloth $49.50

Now in paperback...

Charles Darwin’s Natural Selection

Being the Second Part of His Big Species Book
Written from 1856 to 1858

Edited by R.C. Stauffer

“...Natural Selection is a joy to read. It is full of insights and subtle
observations that never found their way into The Origin” — Science
This book presents the manuscript on which Darwin based his
On the Origin of Species. This edition, now available in paper-
back, presents for the first time the complete work; a formal and
thorough presentation of Darwin's views on evolution. It contains
abundant examples and illustrations of Darwin’s argument,
along with an extensive citation of sources and references,
which were totally absent from The Origin of Species.

1987  712pp.  34807-2  Paper $29.95

Paul Adrien Maurice Dirac
Reminiscences about a Great Physicist
Edited by B.N. Kursunoglu and E.R Wigner

In memorium to Paul Dirac, one of the foremost physicists of the
twentieth century, this volume brings together works by twenty-
four of his friends, colleagues, and contemporaries. It surveys
the critical influence of Dirac’s work on modern physics,
including his formulations of the quantum field theory, statistics
of particles and fields, his work on gravitational waves, and his
prediction of magnetic monopoles.

1987  220pp. 34013-6  Cloth $49.50

Antarctic Science
David Walton

lilustrated with over 100 color photographs, this book tells the
fascinating story of scientific discovery in Antarctica, from its
early beginnings in the age of Captain Cook to the present. It
examines three major areas of science — biology, earth science,
and atmospheric science — highlighting the principal achieve-
ments of the past twenty-five years, and providing an up-to-date
account of our present understanding of this frozen continent.
1987  288pp. 26233-X  Cloth $39.50

Numerical Recipes

The Art of Scientific Computing

William H. Press, Brian Flannery,

Saul Teukolsky, and William T. Vetterling

The product of a unique collaboration among four leading
scientists in academic research and industry, Numerical
Recipes fills a long-recognized need for a practical,
comprehensive handbook of scientific computation.

“...Any technology company that doesn’t have a few copies

of this work and the accompanying diskettes is wasting the
precious time of its best researchers. Both would be bargains at
twice their price.’ — Forbes

1986 848pp. 30811-9  Cloth $39.50

Also available are accompanying example books and software for IBM
PC/XT/AT. Other formats (including Macintosh and VAX) and license
arrangements are available from Numerical Recipes Software, P.O. Box
243, Cambridge, MA 02238. For further information, contact Clay
Gordon at the address below.

At bookstores or order from

Cambridge University Press

32 East 57th Street, NY, 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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Automatic DNA sequence analysis

Also in Rockville Centre, NY; Hornsby, Australia; Vienna,

1414 Harbour Way South
B lo .RAD Chemical Richmond, CA 94804 Austria; Mississauga, Canada; Watford, England; Munich,
Dilvision (415) 232-7000 Germany; Hong Kong; Milan, Italy; Tokyo, Japan; Utrecht,
800-4-BIO-RAD The Netherlands; and Glattbrugg, Switzerland.
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;unomagnetic
D ynabeq:d

Dynal's new Dynabeads™ are very attractive for specific cell (and sub-cellular) separations by
virtue of their monoclonal antibody coating, uniform size and magnetite-containing core. This
combination of qualities provides simple, rapid, magnetic separation of rosetted cells.

The surface properties of Dynabeads polymer particles allow for convenient, economic
antibody coupling, with extremely low non-specific binding. Antibody-coated Dynabeads can
be stored without losing their binding capacity or performance capability.

Immunomagnetic separations, using Dynabeads and the Dynal Magnetic Concentrator,
have found applications in: Cancer Research, Immunology, Transplantation, Microbiology, Virol-
ogy, Pathology and other areas of Biotechnology.

Dynabeads make complicated bioseparations simple, rapid and reliable.

For literature, prices, and the name of your Dynal distributor, contact:
™ DYNAL, Inc. Outside the U.S. and Canada, contact:
'A’ D i I \ll AL 45 North Station Plaza DYNAL A.S., PO Box 158, Skgyen
' Great Neck, NY 11021 N-0212, Oslo 2 Norway, Tel. (472) 50 78 00
(516) 829-0039 Telex 791 33 Dynal N
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Now You Can Afford

the Convenience

g coli DH5a
:fe at —70°C.

' Research Use 0"”

Life Technolog!

/‘ 3 /.,

i

"Researchers‘used to say that ___...- s ‘Choose the efficiency that suits your need&/
frozen competent cells were too ex- 5 i — 5 !
~3@133\,& to buy for routine subclon- Construction of cDNA libraries Routine-subcloning requires
ing. Now Subcloning Efficiency™ —>—"Tequires >7T x 10° transformants/.g: >1 x 10%transformants/ug: use
competent‘cels are too affordable- use original-kibrary*Efficiency™ __new Subcloning Efficieney™
and convenient to do without. DH5« (1 mI, Cat. No. 8263SA) R o) g Y (2 mI, Cat. No. 826536)

New Subcloning Efficiency™
E. coli DH5« competent cells cost
less than $1 per 50-ul transforma-

.. tion. They’re easy to-use and
perfect for routine subcloning. s

BRL Subcloning Efficiency™ THE source Ask for BRL.Subcloning
competent cells consistently yield for competent cells Efficiency™ competent.
>1 x 10° transformants/ug For more information on eells— fow you can afford
monomer pUC19. Twenty-five Subcloning Efficiency™ DH5« and :
nanograms of control plasmid our line of Library Efficiency™ the convenience.
generates >4 x 10* ampicillin- competent cells, call the
resistant colonies. That’s reliable Tech-Line™ and ask for our new
performance. guide to competent cells. Price quoted in U.S. dollars.

Bethesda Research Laboratories GIBCOI/BRL

Life Technologies, Inc. Life Technologies, Inc.
‘ P.O. Box 6009 2270 Industrial Street

Gaithersburg, MD 20877 Burlington, Ontario

US.A. Canada L7P 1A1

Telex: 64210 BRL GARG UW Telex: 0618270

To order: (800) 638-8992 To order/Tech-Line™: (416) 335-2255

Tech-Line™: (800) 638-4045

In Maryland and outside the
U.S.A.: (301) 840-8000

/Ts a pUC host, DH5: prodiices blue and white colonies due to «-comple-
mentation of the host j3-galactosidase. DH5« also may berused as a host
for pBR322. DH5« is recA1.and readily transformed by large”blasmids.
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From Bio-Rad, new answers,
new ideas, and new technology
for chromatography.

High Resolution Liquid Chromatography (HRLC) combines
speed, performance, and high pressure operation with three
decades of Bio-Rad chromatography expertise. Whether your
application requires analytical or preparative techniques, we
can tailor a high resolution system designed for your individual
needs. Here are some of the exciting new options you can
choose from:

New solvent delivery system

B New dual piston pump featuring Soft Start™ operation which
provides automatic ramping to the final flow rate. This gradual
build-up action protects your columns and lengthens their
operating life.

B New flow diagnostics guide lets you pinpoint troubles that
may affect your system.

B Bio-compatible option is a titanium-based flow system
which provides an inert solvent delivery flow path.

B Optional pump configurations offer flow rates from
0.02 ml/min to 40 ml/min and operating pressures
up to 6000 psi.

New IBM"-based chromatography workstation

B Choice of IBM PC, PC-XT or PC-AT computers.

B Runs up to 3 independent HPLC systems, taking advantage
of the IBM multitasking operating capability.

IBM is a trademark of International Business Machines

B Provides complete control of your HPLC system, including
binary or ternary gradients, injectors, and samplers. Runs up
to 6 pumps simultaneously.

Sophisticated data analysis

B Up to six channels of data collection with super-imposable
video strip charts and microvolt sensitivity.

B Multi-level calibration using linear or non-linear regression
analysis.

W Full color graphics and on-screen baseline and data
manipulations.

Pre-assembled, pre-tested modular systems

B All Bio-Rad’s modular systems are pre-assembled, pre-
calibrated, and pre-plumbed, and supplied complete with
all hardware for your application.

B All systems come with a test column and accompanying
test chromatogram.

Customized systems

B Bio-Rad takes great care in tailoring systems that meet your
needs. We supply complete systems, including a variety of
detectors, unparalleled selection of column chemistries and
a complete line of accessories.

It’s the Chemistry that Counts™

Remember, Bio-Rad is both a chemistry company and an
instrument company, which makes us unique. We are pre-
eminently qualified to contribute to your HPLC requirements.
Contact us today for more information.

Chemical
Dlvision

1414 Harbour Way South
Richmond, CA 94804
(415) 232-7000
800-843-1412

Also in Rockville Centre, NY; Hornsby, Australia; Vienna,
Austria; Mississauga, Canada; Watford, England; Munich,
Germany; Milan, Italy; Tokyo, Japan; Utrecht, The Nether-
lands; and Glattbrugg, Switzerland.
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YOU HAVE A NEW
COLLEAGUE IN IMMUNOLOGY

OLYMPUS brings you a large and rapidly growing group of some
70 highly advanced reagents for flow cytometry, immunohistology,
functional studies, immunoassay, and similar applications.

Now, the OLYMPUS commitment to quality in scientific and clinical
instrumentation extends to immunologic reagents. These new products,
developed and manufactured by UNITED BIOMEDICAL, INC., are new
tools for the immunologist and researcher working in related areas.

Monoclonal Antibodies
Available in purified form or as conjugates
with biotin or FITC and specific for:
M Human cytokines: interleukins 1-alpha
and 2; granulocyte-macrophage colony
stimulating factor; tumor necrosis factor
alpha; interferons beta and gamma—
g These antibodies can be used for
: neutralization studies, detecting cyto-
kines by Western blot, or for developing
quantitative EIAs.
B Human leukocytes
B T cell antigen and interleukin 2 receptors
B HIV antigenic determinants
M Leukemia and lymphoma cells
M HLA and related markers

Also available:

M Related immunochemical reagents such as F(ab'),
second antibodies and avidin, both conjugated to fluo-
rochromes or enzymes.

——  The OLYMPUS commitment to you extends
m. o % to future quality, research, and technical

R

'~ support. As your colleague in immunology,
'ﬂu-"/ we want to share our progress with you.

Call or write for further information.

! OLYMPUS

Olympus Corporation
Clinical Instruments Division
4 Nevada Drive
Lake Success, New York 11042
In New York State: 1-(516) 488-3323
Elsewhere: 1-(800) 521-5548
For information circle reader service number 185
For a demonstration circle reader service number 186



THE ROBERT A. WELCH FOUNDATION
CONFERENCE ON CHEMICAL RESEARCH XXXi
DESIGN OF ENZYMES AND ENZYME MODELS
November 2-4, 1987
The Westin Oaks Hotel, Houston, Texas

PROGRAM

Monday, November 2, 1987

9:00 JACK S. JOSEY, Welcoming of Guests
9:05 EMIL T. KAISER, Introductory Remarks

LONG-RANGE ELECTRON TRANSFER IN RUTHENATED PROTEINS
9:15 HARRY B. GRAY
Discussion to be led by LOUIS B. HERSH

STUDIES WITH METALLOPORPHYRINS WHICH RELATE TO THE CHEMISTRIES
OF CATALASE, PEROXIDASE AND CYTOCHROME P-450 ENZYMES

10:45 THOMAS C. BRUICE
Discussion to be led by FRANCOIS N. DIEDERICH

ARTIFICIAL ENZYMES
1:45 RONALD BRESLOW
Discussion to be led by HAROLD KOHN

Tuesday, November 3, 1987

DESIGN OF ARTIFICIAL RESTRICTION ENZYMES
9:00 PETER B. DERVAN
Discussion to be led by SIR DEREK BARTON

THE USE OF SITE-DIRECTED MODIFICATION IN THE STUDY OF ENZYMES
10:30 STEPHEN J. BENKOVIC
Discussion to be led by CARL O. PABO

12:00 Luncheon
1:00 HARRY G. DRICKAMER, 1987 WELCH AWARDEE

DISSECTION OF THE STRUCTURE AND ACTIVITY OF AN ENZYME
2:15 ALAN R. FERSHT
Discussion to be led by WILLIAM P. JENCKS

Wednesday, November 4, 1987

ENZYMES IN THE BIOSYNTHESIS OF POLYESTERS
9:00 CHRISTOPHER T. WALSH
Discussion to be led by CHARLES S. CRAIK

THE EVOLUTION OF ENZYME FUNCTION
10:30 JEREMY R. KNOWLES
Discussion to be led by JOHN A. GERLT

REGISTRATION FORM
| will attend the conference.
| will attend the complimentary luncheon on Tuesday, November 3, 1987.

Make your hotel reservation directly with The Westin Oaks Hotel,
Telephone No. 713-960-8100 x6863, prior to October 15, 1987.
Return to:

The Robert A. Weich Foundation

4605 Post Oak Place

Suite 200

Houston, Texas 77027

(PLEASE PRINT OR TYPE)
Dr.
Mr.

Mrs.
Miss

(Last) (First) (Middle)

Position

Organization

Address

Note: Advance registrations will be acknowledged and accepted in order of their receipt, to
within the capacity of the available space.

ADVANCE REGISTRATIONS SHOULD BE SENT PRIOR TO
October 15, 1987
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LET LIFE
FOOL YOU
ONCE AND

YOU COULD
BE FOOLED
FOR LIFE

There was a time when
you could buy life insurance
and know exactly what your
benefits would be down the
line. It's not so easy anymore.
Today, insurance plans fea-
ture complicated investment
devices tied to fluctuating
interest rates. And while the
minimum and maximum
amounts payable are fixed,
your beneficiary might get
less than you planned for.
Simple isn't always better,
but many insurance experts
recommend you look at Term
Life Insurance. It pays what
it promises...no fancy in-
vestment footwork...right
up to the termination age.

Which is why the AAAS
endorses its own Term Life
Insurance Plan—it’s the pur-
est and most inexpensive
kind of life insurance. Each
AAAS member can apply for
up to $240,000 of coverage
with generous protection for
the family, too.

Interested? Simply con-
tact the Administrator,
AAAS Group Insurance Pro-
gram, 1255 23rd Street,
N.W., Suite 300, Washing-
ton, D.C. 20037, or call Toll-
Free 800/424-9883 (in
Washington, D.C. call 202/
296-8030). They will be
pleased to answer any ques-
tions you may have about
this valuable member benefit.
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NOT ALL ANTI-LEUKOCYTE REAGENTS ARE ALIKE.

Only Olympus, your colleague in immunology, offers monoclonal antibodies of
the specificity and the quality your research applications demand.

Olympus anti-human leukocyte MAb’s assure you of reliable and reproducible results. Our broad selection includes
products specific for T and B lymphocyte subsets, the T cell antigen receptor, leukemia and lymphoma cells, HLA
and related markers, and the interleukin 2 receptor. Developed and manufactured by United Biomecial, Inc., all prod-
ucts have been thoroughly characterized and exhaustively field-tested. They're available in purified form, conjugated
to FITC or biotin, or in culture supernatants and are supported by a complete range of second-step reagents.

Add to that the most complete selection anywhere of MAb's specific for human cytokines.

Contact our technical staff today ... the same person who answers your questions can take your order. Call us

Ol)}mpﬁs Corporation

toll-free at 1-800-521-5548. In New York State, call (516) 488-3323.

Clinical Instruments Division

4 Nevada Drive

Lake Success, New York 11042

|
YMPUS

Immuno-
Chemical

POTAMKIN PRIZE FOR
ALZHEIMER’S DISEASE RESEARCH

A prize of $100,000 will be awarded by the American
Academy of Neurology to a person in recognition of major
contributions to the understanding of the causes and the
prevention, treatment, and ultimately the cure for
Alzheimer’s disease and related disorders.

Candidates may be nominated on a world-wide basis from
any of the biological disciplines including biochemistry,
molecular biology, molecular genetics, pharmacology,
immunology, physiology, or cell biology.

A nominating letter citing the scientific accomplishments
of the candidate in detail, two supporting nominating
letters, a curriculum vitae, and up to six (6) selected
reprints in eight (8) complete sets are required.

The deadline for receipt of materials is November 1, 1987,
and no nomination will be considered unless all items have
been received. The awardee must be present at the AAN
meeting in Cincinnati, Ohio, U.S.A., on Tuesday, April 19,
1988.

Send nominations to:
Potamkin Prize for Alzheimer’s Disease Research
Award Committee
American Academy of Neurology
2221 University Avenue S.E. - Suite 335
Minneapolis, MN 55414

The Potamkin Prize is funded through the philanthropy
of the Potamkin Foundation.
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BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

O Searches for any combination of authors, years
of publication, reference title, publication title,
keywords or abstract

O Formats bibliographies exactly as you want them

O Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references
cited (optional)

[J Downloads references from MedLine data bases
such as NLM, BRS and DIALOG (optional)

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. sl 9500

RT-11, TSX-Plus, RSX-11,P/0S . . . ... 325000
VAX/VMS (native mode) ............ s350°°
™

ANY
ANY MANUAL
MANUAL s|5°° & DEMO ‘20“
322 Prospect Ave., Hartford, CT 06106
SYSTEMS/ (203 247-8500

Connecticut residents add 72 % sales tax.
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Research

Gettheresultsyouwant  instant professional films, from35mm  white emulsions that meet the imagi ]%

. : s13 t08 x10", you can be sure of capturing requirements of virtually any researc,
instantly with Polaroid instant the results you want, when youwant  condition. In the formats and film types

films and imaging systems. them. Whichmeans you really need.

Research and development may youcandocument, = What's more, we
bethe (gllgcetoexpenmgnt. But you review, or present offer youa comprehen-
shouldn’t have to experiment with your your findings with- siverange of instant
means of documentation. out delays. With imaging systems. Cam-

For that, you want the most detailed accuracy. eras for photography of
effective and fastest method available Polaroid also laboratory set-ups. Copy
right from the start. You want, inshort, lets you choose from stands for recording flat
Polaroid instant imaging. , . acomplete range of art or small objects.

With our full line of over 40 different color orblack and Plus electronicimaging



and development.

systems for recording from most types
of computers- PC’s to mainframes—and
from VCR’sas well.

Better still, you can do it all your-
self. In house, in complete confidential-
ity. Without the delays
that outside services
create.

Infact, nomatter
where your research
takes you, you canlook
to Polaroid imaging
systems for the means

to handle any development.

Instantly.

For the Polaroid Professional
Film Center nearest you, call toll-free
800-343-5000, 8:00 a.m. t0 8:00 p.m.

Eastern Time.

© 1987 Polaroid Corporation

Polaroid
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I7For more information, mail this coupon to Po]aroid—l

Corporation, Dept. 659, P.0. Box 5011, Clifton,

NJ 07015.
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New Titles Available from

Scientists and Journalists:
Reporting Science as News

Edited by Sharon M. Friedman,
Sharon Dunwoody, and Carol L. Rogers

The public is interested in science and depends largely on
the mass media for the latest information. But how well do
scientists and journalists connect to communicate to the
public? This book examines the human aspect of the links
between scientists and journalists through the eyes of
both.

1985, 352 pp., hardcover; $24.95, AAAS members $19.95

Science and Creation:
Geological, Theological, and
Educational Perspectives

Edited by Robert W. Hanson

The creation/evolution controversy is examined by
scientists, theologians, educators, and historians. These
authors view the controversy as a false dichotomy and as
an attempt to force a choice between two ideas that are not
mutually exclusive. Includes case studies from several
states.

1986, 240 pp., hardcover; $24.95, AAAS members $19.95

Low Tech Education in a High Tech
World: Corporations and Classrooms in
the New Information Society

Elizabeth L. Useem

Are students in the U.S. developing the skills necessary for
a high technology society, or will it be technological boom,
educational gloom? Useem examines education in
California’s “Silicon Valley” and Boston’s Route 128, two of
the country’s leading high tech centers, and suggests ways
for education and industry to forge a stronger partnership
for the future.

1985, 256 pp., hardcover; $19.95, AAAS members $15.95
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Science as Intellectual Property:
Who Controls Scientific Research?

Dorothy Nelkin

Who controls research? A growing number of legal and
administrative disputes raise critical issues of professional
sovereignty, scientific secrecy, and proprietary rights.
Nelkin offers cases illustrating the dilemmas that arise as
the interests of scientists, the rights of citizens, and the
security needs of government and industry come into
increasing conflict.

1984, 130 pp., softcover; $10.00, AAAS members $8.00

The Gene-Splicing Wars:
Reflections on the
Recombinant DNA Controversy

Edited by Raymond A. Zilinskas and

Burke K. Zimmerman

Questions of safety and ethics about recombinant DNA
techniques continue to surface. This book takes a look at
historical, political, industrial, scientific, and international
aspects of these issues. The authors show how lessons
learned from the experience can be used to cope with
similar issues in the future.

1986, 256 pp., hardcover; $24.95, AAAS members $19.95

GO OOC 0000000000000 000 0000000000000 00000

All orders must be prepaid. VISA, MasterCard, and
Choice accepted; include account number, expiration
date, and signature.

Send orders to: AAAS Marketing, 1333 H Street, NW,
Dept. M, Washington, DC 20005. Please add $1.50
postage and handling per order. Allow 4-6 weeks

for delivery.

Published by Macmillan, Inc., for the American
Association for the Advancement of Science
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Revised 27 March 1987

Information for Contributors

THE EDITORS OF SCIENCE

Manuscripts should be addressed to the
Editor, Science, 1333 H Street, NW, Wash-
ington, DC 20005. Submit three copies
together with a letter of transmittal giving

1) the names and telephone numbers of
the authors;

2) the title of the paper and a statement
of its main point;

3) three to eight keywords to be used for
indexing;

4) the names, addresses, telephone num-
bers, and fields of interest of four to six
persons outside your institution who are
qualified to referee the paper;

5) the names of colleagues who have
reviewed the paper;

6) the total number of words (including
text, references, and figure and table leg-
ends) in the manuscript; and

7) a statement that the material has not
been published and is not under consider-
ation for publication elsewhere.

In addition, include with your manuscript:

(1) any paper of yours that is in press or
under consideration elsewhere and includes
information that would be helpful in evalu-
ating the work submitted to Science;

(i) written permission from any author
whose work is cited as a personal communi-
cation, unpublished work, or work in press
but is not an author of your manuscript;

(iii) for review of manuscripts based on
crystallographic data, two copies of the co-
ordinates.

Before being reviewed in depth, most
papers are rated for their interest and overall
suitability by a member of the Board of
Reviewing Editors. Papers submitted in dis-
ciplines for which there is no appropriate
member of the Board of Reviewing Editors
may be screened by editorial staff members
in consultation with outside experts. Papers
that are not highly rated are returned to the
authors within about 2 weeks; the title page
and abstract from one copy are retained for
our files. The others are reviewed in depth
by two or more outside referees. Authors are
notified of acceptance, rejection, or need for
revision, usually within 6 to 10 weeks. Pa-
pers cannot be resubmitted, either after ini-
tial screening or after in-depth review.
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Conditions of Acceptance

When a paper is accepted for publication
in Science, it is understood by the editors
that (i) any materials necessary to verify the
conclusions of the experiments reported will
be made available to other investigators
under appropriate conditions; (ii) all au-
thors have seen and approved the final ver-
sion of the manuscript; (iii) sequence and
crystallographic data will be offered for de-
posit to the appropriate data bank; and (iv)
a paper will not be released to the press or
the public before its publication. If there is a
need in exceptional cases to publicize data in
advance of publication, the AAAS Office of
Communications (202-326-6440) must be
consulted.

Selection of Manuscripts

In selecting papers for publication, the
editors give preference to those of general
significance that are well written, well or-
ganized, and intelligible to scientists in dif-
ferent disciplines. An attempt is made to
balance the subject matter in all sections of
Science. Membership in the AAAS is not a
factor in selection.

Accepted papers are edited to improve the
accuracy and effectiveness of communica-
tion and to bring them within the specified
length limits. When the author’s meaning is
not clear, the editor may consult the author
by telephone; when editing is extensive, the
manuscript may be returned for approval
and retyping before the type is set.

Categories of signed papers include: gen-
eral articles, research articles, reports, letters,
technical comments, book and software re-
views, perspectives, and policy forums.

General Articles. General articles (up to
5000 words) are expected to (i) review new
developments in one field that will be of
interest to readers in other fields; (i) de-
scribe a current research problem or a tech-
nique of interdisciplinary significance; or
(111) discuss some aspect of the history, logic,
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should be able to learn from a general article
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are unresolved questions; speculation
should be kept to a minimum.
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by the editor, but unsolicited articles are
welcome. Both solicited and unsolicited arti-
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giving the authors’ names, titles, and ad-
dresses; a summary (50 to 100 words); an
introduction that outlines for the general
reader the main point of the article; and
brief subheadings to indicate the main ideas.
The reference list should not be exhaustive;
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Figures and tables should occupy no more
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Research Articles. A research article (up
to 4000 words) is expected to contain new
data representing a major breakthrough in
its field. The article should include an author
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with brief sideheads. A maximum of 40
references is suggested. Figures and tables
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printed page.

Reports. Reports (up to 2000 words) are
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sults. They should include an abstract (no
more than 100 words) and an introductory
paragraph. A maximum of 30 references is
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their legends should occupy no more than
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Letters. Letters are selected for their per-
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interest to scientists. Letters pertaining to
material published in Science may correct
errors; provide support or agreement; or
offer different points of view, clarifications,
or additional information. Personal remarks
about another author are inappropriate.
Letters may be reviewed by outside consul-
tants. Letters selected for publication are
intended to reflect the range of opinions
received. The author of the Science paper in
question is usually given an opportunity to
reply.

All letters are acknowledged by postcard;
authors are notified if their letters are to be
published. Preference is given to letters that
do not exceed 250 words. Letters accepted
for publication are frequently edited and
shortened in consultation with the author.

Technical Comments. Technical com-
ments (up to 500 words) may criticize arti-
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the previous 6 months or may ofter useful
additional information. Minor issues should
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opinion of the comment and are given an
opportunity to reply in the same issue if the
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comment is published. The comments, and
sometimes the reply, are subject to the usual
review procedures. Priority disputes under-
go extensive review and are published only
when action is recommended.

Book and Software Reviews. The selec-
tion of books and software packages to be
reviewed and of reviewers is made by the
editors. Instructions and length specifica-
tions accompany items to be reviewed when
they are sent to reviewers.

Manuscript Preparation

Typing. Use double-spacing throughout
the text, tables, figure legends, and refer-
ences and notes and leave margins of at least
2.5 centimeters. Put your name on each
page and number the pages starting with the
title page.
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and amenable to indexing. For general arti-
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and spaces; for research articles and reports
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Summaries or abstracts. These should
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taken and why the results should be viewed
as important. The abstract should convey
the main point of the paper and outline the
results or conclusions.
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the broad significance of the paper. The
whole text should be intelligible to readers
in different disciplines. Technical terms
should be defined. All tables and figures
should be cited in the text in numerical
order.

Symbols and abbreviations. Define all
symbols, abbreviations, and acronyms.

Units of measure. Use metric units. If
measurements were made in English units,
give metric equivalents.

References and notes. Number refer-
ences and notes in the order in which they
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through the table and figure legends. List a
reference only one time. References that are
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plete titles for other journals. For references
with up to five authors provide all the
names; for more than five, provide the name
of the first author only. See issues of the
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Unpublished observations. Reference to
unpublished data should be given a number
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in the references and notes.

Acknowledgments. Gather all acknowl-
edgments into a brief statement at the end of
the references and notes.

Informed consent. Investigations on hu-
man subjects must include a statement
indicating that informed consent was ob-
tained after the nature and possible conse-
quences of the studies had been fully ex-
plained.

Animal welfare. Authors using experi-
mental animals must state that their care was
in accordance with institutional guidelines.
For animals subjected to invasive proce-
dures, the anesthetic, analgesic, and tran-
quilizing agents used, as well as the amounts
and frequency of administration, must be
stated.

Figures. For each figure submit three
high-quality glossy prints or original draw-
ings of sufficient size to permit relettering
but not larger than 22 by 28 centimeters
(8%2 by 11 inches). On the back of every
figure write the first author’s name and the
figure number and indicate the correct ori-
entation. Manuscripts with oversized figures
will be returned to the author without veview.
Photocopies of figures are not acceptable;
transparencies, slides, or negatives cannot be
used because they cannot be sent to review-
ers.

On acceptance of a paper, authors re-
questing the use of color will be asked to
supply slides or negatives of the color
artwork and to pay $600 for the first color
figure and $300 for each additional figure as
a contribution toward printing costs.

Illustrations reprinted from other publica-
tions must be credited. It is the author’s
responsibility to obtain permission to re-
print such illustrations in Science.

Tables. Tables should supplement, not
duplicate, the text. They should be num-
bered consecutively with respect to their
citation in the text. Each table should be
typed, with its legend (double-spaced), on a
separate sheet. Give each column a heading
with units of measure indicated in parenthe-
ses. Do not change the unit of measure
within a column.

Equations and formulas. Use quadru-
ple-spacing around equations and formulas
that are to be set off from the text. Define all
symbols.

Uncertainties and reproducibility. Evi-
dence that the results are reproducible and
the conditions under which this reproduc-
ibility (replication) was obtained should be
explicitly stated. The effect of limitations in
experimental conditions on generalizability
of results should be discussed. Uncertainties
should be stated in terms of variation ex-
pected in independent repetitions of the
experiments; they should include an allow-
ance for possible systematic error arising
from inadequacies in the assumed model
and other known sources of possible bias.
Probabilities from statistical tests of signifi-
cance should be subordinated to the report-
ing of results and associated uncertainties.
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Proofs and reprints. One set of galley
proofs is sent to the authors. An order blank
for reprints accompanies the proofs.

Scheduling. Papers are scheduled for
publication after Science has received correct-
ed galley proofs from the authors. Papers
with tables or figures that present problems
in layout, or with color figures or cover
pictures, or that exceed the length limits may
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Cover Photographs

Particularly good photographs that per-
tain to a paper being submitted will be
considered for use on the cover. Submit
prints (not slides, negatives, or transparen-
cies) with the manuscript.
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