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To Walk Away from Tedious Receptor
Binding Steps ...Turn to Beckman

Introducing the Biomek®SL—new to
the Beckman Receptor Binding System.
Its robotic arm loads and unloads
labware onto the Biomek 1000 Auto-
mated Laboratory Workstation. Once
it's programmed, you can simply

walk away.

Single-handedly the Biomek 1000
performs the tedious pipetting steps of
your receptor binding work. Now
with the SL, entire methods can be
performed unattended!

Set Up Rapidly

Setup is fast and easy with the menu-
driven Biomek software, which can
be customized to fit your individual
laboratory needs.

A Total Beckman System—

Sample Preparation to Final Analysis
Use the Biomek 1000 and associated
labware to automate labor-intensive
pipetting tasks, including dilutions.
The Biomek utilizes the convenient

8 x 12 format, preferred for cell harvest-
ing and compatible with Beckman LS
counters. And for data analysis, there's
our easy-to-use, menu-driven
AccuFit"software.

Walk away from tedium! Call
800/742-2345, or write to Beckman
Instruments, Inc., 1050 Page Mill Rd.,
Palo Alto, CA 94304. Offices in major
cities worldwide.
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Labware Designed
for Automation
Ideal for efficient down-
sizing of your receptor binding
assays, Biomek provides labware in the
8 x 12 format. A new deep-well plate holds
96 1-mL samples in a single container, to
provide high sample capacity without the
risk of tube mix-up.

BECKMAN

A SMITHKLINE BECKMAN COMPANY

© 1989 Beckman Instruments, Inc



WewA Vage"" Gel Apparatus - CAT#400060 - The yewF Stratavac™ Vacuum Blotter - CAT # 400080,

VAGE™ (vertical agarose/acrylamide gel
electrophoresis) apparatus allows the prepar-
ation of very thin agarose gels (1.5 mm or 3.0
mm) or acrylamide gels (1.0 mm - 1.5 mm) of
uniform thickness. Running a thin agarose gel
facilitates rapid electrophoresis with superior
resolution of DNA bands. The apparatus is
supplied with spacer, a 16 lane well comb for
each thickness, two gel plates and 4 clamps.

oWB Vaﬂﬁa"‘ Casting Stand - CAT # 400066 - The
Vage'™ Casting Stand simplifies the preparation
of vertical agarose gels through the use of a
clamping system. This eliminates the need for
tapping or plugging the glass gel plates.

oWC Radioactivity Waste Container - CAT# 400014
-The radioactivity waste container is a heavy
duty, 9.3 mm thick, clear acrylic closed cylinder
for disposing of radioactive materials.
Dimensions are 18 cm H x 15.25 cm diameter.

WewD Beta Block - CAT# 400026 - The Betablock
shield is a handy rack constructed of shatter
resistant, acrylic which protects one from
radiation. The dimensions of the Betablock are
10cmH x 15¢ecmL x 3.8 cmW.

WewE Push Column Beta Shield Device - CAT #
400700 -This 3 piece acrylic device protects
one from radiation while operating the
Stratagene push column. The dimensions are 12
cmL x 12cm W x 23 x cm H. The device
supports the syringe for easier manipulation of
the plunger. Please inquire regarding
Stratagene’s time saving push columns (CAT #
400701).

For orders outside the USA or Germany please contact Stratagene for the distributor nearest you.

400082 - Available in both large and small
sizes. Both Strata Vacs™ are designed for rapid
blotting of both DNA and RNA. The sturdy
stainless steel clamps are adjustable to provide
air tight seals.

G Stratacooler™ Il - CAT# 400002 - The
durable acrylic Benchtop Freezer and lid
contain a special plastic freezing material that
freezes and melts at — 15°C. The interior
microfuge tube rack will hold twenty-four 1.5 ml
tubes and eight 0.5 ml tubes. The exterior
dimensions of the box are 22.9 cm L x 15.9
cmH x 14cmW.

H Mini Horizontal Electrophoresis Apparatus
-CAT# 400043 - The mini agarose
electrophoresis apparatus has a bed constructed
of UV transparent acrylic to allow easy viewing
of ethidium stained nucleic acids. Exterior
dimensions are 1770 mm L x 87 mm W x 48 mm
H. The gel bed is 88mm L x 75 mm W. Power
supply leads and a safety top are included as
well as 2 gel combs and a support bridge.

Also available Double Wide Horizontal
Electrophoresis Apparatus - CAT# 400048 (not
shown). Exterior dimensions are 170 mm x
170 mm W x 48 mm H. The gel bed is 160 mm
W x 88 mm L.

I Parafilm™ Dispenser - Available in 2” and 4”
sizes, CAT# 400031, 400032 - These
dispensers will hold a full 250 ft. roll of
Parafilm. The Parafilm™ can be dispensed and
cut with one hand, eliminating the need for
SCiSsors.
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J Sequencing Tray - CAT# 420001 - The
sequencing tray replaces microfuge tubes for
performing multiple sequencing reactions. Each
tray contains 16 annealing tubes conveniently
located adjacent to the sequencing reaction wells.

K Radioactivity Transport Capsule - CAT #
400010 - The radioactivity transport capsule is a
heavy duty, one-half inch thick, closed cylinder
for transporting *2P and S labeled substances.
Interior dimensions are 90 mm H x 64 mm D.
Each capsule comes with a rack that will hold 7
microfuge tubes.

wewL Two-Sided Radioactivity Shield - CAT #

400025 -The two-sided radioactivity shield is
constructed from 9.3 mm thick, shatter resistant
acrylic. It has a sloped top for viewing
experiments while shielding both you and others
from radiation. The unique design maximizes
bench space and gives protection to persons
working on the opposite side of the bench.

N
) STRATAGENE
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La Jolla, CA 92037
Ordering: 800-424-5444
Technical Services: 800-548-1113
FAX: 619-535-5430
TELEX: 9103809841

In Europe: Stratagene GmbH
Postfach 105466
D-6900 Heidelberg
(Federal Republic of Germany)
Telefon: (06221) 40 06 34
Telefax: (06221) 40 06 39)
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COVER Tin bronze stag, 52.5 centimeters high, excavated from Tomb B at
Alaca Hoyiik, north central Turkey, and now in the Museum of Anatolian
Civilizations, Ankara. The stag dates to the mid-third millennium (Anatolian Early
Bronze Age), a period characterized by the introduction of bronzes. A source for the
tin used in making bronze has been a mystery. Kestel, a mine in the Taurus
Mountains of Turkey, may have been that source of tin ore. See page 200.
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Advance in protein
engineering

HE next generation of engineered

proteins is at hand: these pro-

teins will contain unnatural ami-
no acids—not the normal 20, but ana-
logs of them that have novel electronic
and steric properties. Incorporation of
unnatural amino acids into proteins will
both extend and refine structural and
functional studies of proteins and could
lead to the design of new types of
proteins (antibodies, enzymes, and oth-
ers) with unusual properties. Noren et
al. describe the general biosynthetic
strategy that is being used for making
these proteins (page 183). Where the
new amino acid is to be inserted, the
three-base sequence for the normal ami-
no acid in the gene is replaced with a
three-base “nonsense” sequence that
does not specify any normal amino acid;
a special complementary transfer RNA
molecule, which recognizes this “non-
sense” base sequence, is then loaded
with the unnatural amino acid, and it
adds the amino acid efficiently and ex-
clusively to the chain. The new in vitro
procedure, by inserting unnatural ami-
no acids directly into growing protein
chains, skirts limitations of chemical
synthcses (useful for making only small
proteins or peptides) and post-transla-
tional modifications (useful for making
only certain types of changes in amino
acids already in the chain).

Solar irradiance

EASUREMENTS from space of

total solar irradiance and of

ultraviolet solar irradiance
show that both were decreasing from
July 1981 through June 1985, when
sunspot activity was on the downswing
in solar cycle 21 (page 197). Total solar
irradiance depends on competing con-
tributions of dark active regions (sun-
spots) and bright regions (faculac and
plages); sunspots block emissions in the
visible range and block less in the ultra-
violet. Lean reports that changes in
ultraviolet emissions contributed dis-
proportionately to changes in total solar
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irradiance: even though only about 1%
of the sun’s electromagnetic cnergy is
emitted in the (200- to 300-nanometer)
ultraviolet range, 19% of the drop in
total irradiance was attributable to the
decreased ultraviolet irradiance. (At
longer ultraviolet wavelengths—300 to
400 nanometers—the contribution to
radiative output variation may also be
disproportionately high though less.)
How radiative output at different wave-
lengths affects solar irradiance is perti-
nent to an understanding of the physics
of the sun; it also affects atmospheric
and climate trends on the earth in differ-
ent ways depending on whether the
emissions are absorbed by the atmo-
sphere (like ultraviolet) or pass through
it to reach the earth’s surface.

Bronze Age tin mine in
Turkey

N the Bronze Age, alloys of copper

and tin were used for making

bronze tools and other metal ob-
jects (cover). Sources of copper for an-
cient Anatolia, Syria, and Mesopotomia
(roughly Turkey, Syria, Iran, and Iraq
today) have been identified in the high-
lands of Turkey and Iran and in Cypress
and Greece, but a source for the tin has
remained a puzzle. Now, Yener et al.
report on the discovery of an ancient tin
mine in the Taurus Mountains of Tur-
key (page 200). Cassiterite or tinstone,
the principal ore of tin, was detected in
several streams and subsequently traced
back to source mines at Kestel. Minc
entrances were located and mining tools
found; inside the mines, late Chalco-
lithic and Early Bronze Age (late fourth
to early third millennium B.C.) pottery
was recovered along with animal bones,
tools, and charcoal used for radiocarbon
dating. This discovery may significantly
alter interpretations of how the Early
Bronze Age metallurgy industry and its
associated social and economic struc-
tures developed along the eastern Medi-
terranean: before the tin mine was dis-
covered, all tin was thought to have
been imported through Mesopotamia
from some distant sources outside the
region.

Widespread losses in
colorectal cancers

large amount of genetic material
Ais missing in some colorectal

cancer cells; where the losses are
greatest, the prognosis for patients is
poorest (page 207). Vogelstein et al.
have catalogued thesc losses in paired
specimens of colorectal carcinoma tissue
and adjacent normal colon mucosa. Nu-
merous probes tracked which arms of
the chromosomes were lost and which
retained. All chromosomal arms sur-
veyed were lost in at least some tumors;
the most common losses (from more
than 75% of the tumors) occurred with-
in arms 17p and 18q. Some of these
genetic changes might merely be conse-
quences of tumor development whereas
others may be causal: if, for example,
tumor suppressor genes were lost, then
tumor cell proliferation might proceed
unchecked.

Specific loss in
colorectal cancers

NE gene on human chromo-

some 17 encodes the transfor-

mation-associated protein p53;
the gene has been localized to a region
of the chromosome that is regularly
deleted in human colorectal cancer cells
(see above) (page 217). Most of the
tumors losc one copy of chromosome
17p; the other allele remains in the cell
and shows no gross abnormalities in
structure or cxpression. However, in
each of two closely studied examples,
the remaining 17p allele was found to
have a single base-pair mutation. The
clinical data of Baker et al., together
with data from experimental tumors in
mice, suggest that p53 may be a tumor
suppressor gene. Tumors can develop
either when both copies of suppressor
genes are deleted or when one copy is
deleted and the remaining allele is ren-
dered dysfunctional by a mutation. The
deletion of gene p53 appears to be a late
cvent in the multistep process that ac-
companies tumor development and may
be coincident with the transition from
benign to malignant tumor growth.

THIS WEEK IN SCIENCE 123



The least impressive
feature of the

new Biotix

DNA Synthesizer

is price. B

DNA Synthesizer . . .

Compare the new Biotix DNA Synthesizer Speed purit and
with units costing up to three times more. . Y $14,950.*
<o - :

Biotix offers a coupling cycle under 5 min- S
’ Fenah (*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.

=
=
=
B
B
B ™ Systems For Molecular Biology

Instruments for Scientists. By Scientists

1
| 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
Circle No. 64 on Readers' Service Card
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World Food Research

he drought of 1988 resulted in sharply decreased yields in the United States and

raised concerns about future global supplies of grains. Prospects differ from time to

time and from country to country. For part of the world, advances in crop
productivity have led in average years to unwanted surpluses. In other regions, especially
much of sub-Saharan Africa, production has not kept pace with growth of population.

Great efforts to create new and better cultivars are being made in many countries and
are likely to continue for a long time. At present, by far the major effects on production have
been achieved through plant selection and breeding. Ultimately powerful techniques of
molecular biology will have an impact on the effectiveness of conventional methods of crop
improvement.

Enormous resources of biological diversity are available to those engaged in plant
breeding. Substantial efforts have been made to collect the thousands of wild varieties of
commercially important plants. Specimens have been obtained and are being safeguarded
that were found in many ecological niches. In general, the plants native to a particular
environment have adapted to it. Their DNA often differs somewhat from plants of the same
species growing elsewhere. Some of the characteristics found in plants include sensitivity or
tolerance to temperature, to length of day, to soil pH, to drought, to excess moisture, to
salinity, and to pests. Through plant breeding it is possible to improve yields while breeding
for success in adverse environments.

Plant breeding is being conducted in many countries. The beneficial effects of
agricultural experiment stations are being amplified by international networking that
facilitates exchange of information and breeding stock. The Consultative Group on
International Agricultural Research (CGIAR) has been particularly effective. Two of its
centers had crucial roles in the Green Revolution involving wheat and rice. With time, the
number of centers has been increased from 2 to 13, and many other cultivars are being
improved such as cassava, potatoes, and beans.

A major potential contributor to additional food supplies of many less developed
countries (LDCs) would be increases in the production of maize. This grain is grown in
more diverse areas of the world than any other major crop. It is grown in the humid tropics
near sea level, at high elevations in the tropics, and throughout the temperate zone. In the
developing world about half the crop is consumed directly by humans. An improvement in
the productivity of maize in the LDCs or an expansion in the area of the land on which it
could be grown would substantially ease the food problems of many countries. Two of the
International Agricultural Research Centers are devoting substantial efforts to these ob-
jectives—the International Maize and Wheat Improvement Center in Mexico and the
International Institute for Tropical Agriculture in Nigeria. These centers cooperate in maize
improvement with scientists in about 100 countries, some of which have extensive national
programs. A notable example is Brazil, which has recently announced the release of high-
yielding maize that can be grown in the toxic high-aluminum soils of the vast Cerrado
plateau. Large areas in Africa with similar aluminum toxicity might also be candidates for
related cultivars.

In the advanced countries, efforts of government-sponsored research, much of it at
universities, are supplemented by the seed companies. The magnitude of their efforts is
substantial. For example, Pioneer Hi-Bred International, Inc., headquartered in Des
Moines, Iowa, has 25 maize breeding stations in the United States and Canada. A typical
station has 20,000 rows of nursery devoted to development of new inbred lines destined to
be parents of hybrid seeds. In addition to the breeding nursery each station has a total of
12,000 to 20,000 test plots of 1 to 10 acres in 10 or more locations to evaluate yields and
agronomic behavior. The experimenters are seeking maize hybrids that have stable
performance across a number of environments. To identify an elite commercial maize
hybrid, testing spans four or more years, with each successive year’s testing more rigorous.

This discussion has merely sampled part of the vast global efforts to increase the
production of food. The machinery that is in place is our best hope for adequate future
supplies in the event of unpredictable vicissitudes of changes in climates.

~—PHiLir H. ABELSON
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THE FINEST 740 DNA SEQUENCING
SYSTEM FEATURING CLONED 74a

Includes the only, and highest purity, cloned
lag DNA Polymerase

Sequences at temperatures over 70°C

The only kit which includes both dGTP and
7-deaza-dGTP to eliminate compressions

A novel and more efficient protocol

To complement the revolutionary Sequenase® sequencing
system, USB, the only company to orfer the full range of
sequencing products, introduces TAQuence™™ This kit is a
highly efficient DNA sequencing system using the only,
and highest purity, cloned 7Tag Polymerase. For those who
require the benefits of sequencing with Tag, now USB
offers TAQuence™

The TAQuence™ sequencing protocol makes efficient use
of cloned Taqg polymerase and nucleotide analogs
(7-deaza-dGTP and [«a-35S]dATP) to generate high-
resolution sequencing ladders at reaction temperatures
over 70°C, even from compression-prone DNASs.
TAQuence™ Features:

Use either [a-32P] or [a-35S]dATP

For M13, pUC and similar vectors

Universal (-40) primer

Reagents for 100 Sequences

Complete protocol book

Supported by the finest, most experienced DNA

sequencing scientists

Whatever your requirements, only USB can serve all your
sequencing needs.

71060
TAQuence™ DNA Sequencing Kit

Contact USB at PO. Box 22400, Cleveland, Ohio 44122.
800/321-9322, Ohio or Canada call Collect 216/765-5000.
Telex: 980718. Fax: 216/464-5075.

P> 4 40000 0 O>-H00 OO0 OPO0O0- 0|O>QG)-!OQ)OQO)—IOOOQQQ))-HO

United States Biochemical Corporation

INTERNATIONAL DISTRIBUTORS: Bidlrade — Austria ® Cambridge BioScience — Cambridge, England ® Kebo — Spanga, Swedsn; Ballerup, Denmark; Oslo, Norway ® Lucerna-Chem AG
— Lucerne, Switzerland ® Maagar — Rehovot, Israel ® Quimigranel-S.A. — Spain ® Renner GmbH — Dannstadt, W. Germany ® Rijnland — Capelle a/d ljssel, Holland  Societa Italiana
Chimici — Roma, Italy ® Sopar-Biochem SA — Benelux ® Touzart et Matignon — Paris, France ® Toyobo Company, Ltd. — Osaka, Japan ® Trace Scientific — Baulkham Hills, Australia.
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other countries are an important contribu-
tion to total deposition. This scientific con-
sensus, in turn, was influential in the deci-
sion by 19 European nations to reduce SO,
emissions by 30% (2).
Such reduction in regional SO, emissions
is an example of the sort of approach that I
suggested as being based on considerations
other than detailed SRRs. Although I do
not denigrate the use of SRRs to develop
acid deposition control strategies, neither
am I willing to whitewash their present
uncertainties.
STEPHEN E. SCHWARTZ
Brookhaven National Laboratory,
Upton, NY 11973

REFERENCES

1. A. Eliassen and J. Saltbones, Atmos. Environ. 17,
1457 (1983); A. Eliassen, ibid. 12, 479 (1978); Q.
Hov et al., Evaluation of Atmospheric Processes Leading
to Acid Deposition in Europe (Air Pollution Research
Report 10, Commission of the European Commu-
nities, Paris, 1987).

2. L. Hordijk, Atmos. Environ. 20, 2053 (1986).

Pund-Raising and NTH

I would like to clarify a recent article by
Constance Holden (News and Comment,

24 Feb., p. 1000) that did not give a clear
representation of the highly overblown
“controversy” concerning the fund-raising
activities of the foundation I founded and its
role in the administration of a grant from
Bristol-Myers. The foundation was formed
in June 1988 for the initial purpose of
administering the Bristol-Myers grant that I
was awarded in April 1988, since I was
informed by my division director that the
National Cancer Institute did not want to be
involved in the administration of the grant. I
was never informed at the time of my inquiry
of any government regulations or policy
specifically designed to administer an extra-
mural grant, such as a Cooperative Research
and Development Agreement (CRADA), of
which I was informed 8 months after my
initial inquiry and 6 months after the foun-
dation was formed. In fact, the benefactor of
the grant did not feel that a CRADA was
appropriate for the grant, since the research
that was being funded was based on my own
proposal and did not have commercial po-
tential. My serving on the foundation and
my acceptance of a small management fee
(which Bristol-Myers did not object to) for
the expenditure of my own time outside of
my official duties was approved verbally in
September 1988, and in writing in October

1988, by the assistant director of NCI,
Elliott Stonehill. The backtracking by the
NCI to cover their administrative oversight
by stating in January 1989 (10 months after
the grant award) that my request for admin-
istering the grant via my foundation had
been denied only occurred affer the disclo-
sure that I was trying to raise additional
funds for the foundation via direct mail
solicitation by the Watson & Hughey Co.
Although this company has received a lot of
“bad press” lately, it is simply not true that
they have misrepresented themselves or the
foundation in the mailings, which in fact,
have been approved by the U.S. Postal
Service. As stated by Holden, National In-
stitutes of Health officials acknowledge that
there is no official policy regarding this type
of activity. Neither is there a policy regard-
ing the founding and administration of non-
profit foundations, of which there are sever-
al at NIH, while being in the employ of the
federal government. If the appropriate offi-
cials at NCI had done their homework when
the grant was awarded, this entire incident
would have been avoided.
ROBERT I. GLAZER
National Cancer Institute,
National Institutes of Health,
Bethesda, MD 20892

Infroducing a Virtually

. . . Demands

Virus-Free Serum.

Unique processing produces the best
serum available.

Better cell growth depends upon
better sera testing and processing.
That'’s why, at Inovar Biologicals
Incorporated, we have set a new
standard for sera production.

Our unique industrial scale centrifuges use flow-
through ultracentrifugation (100,000 X G) combined
with a state-of -the-art filtration system which
guarantecs the best available product to promote
cell growth. The result? Sera that is
crystal clear and virtually virus free.

For more information or to place b ;H
your order, call 1-800-782-2778. p—

It’s your first step toward better

cell culture.

Virtually Virus Free » Mycoplasma Froe
* Low Endotoxin * Low

Fully Tested for Growth Potential

7831 Cessna Ave. - Gaithersburg, Md. 20879

B[OLOGICALS 1-800-782-2778

corpORATED 1-301-963-1890 FAX:1-301-963-7966

conmstently pure DNA
the first time, every time

CUSTOM SYNTHESIS SERVICE

Type of Service ] Reagent Grade I

¢ Purification I * Reverse phase
method chromatography

Research Grade

¢ Polyacrylamide gel
electrophoresis

Quality Control I
« Monitoring | ¢ Trityl fractions * Visualization of single-
method monitored band purity on

| * Spectrophotometric ethidlum-stalned

¥ Bases
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2 -
»—

— Xyleno.
Cyanol FF.

¢ Documentation =
provided st

* All oligos fully I E
deblocked and T

detritylated

Standards:
Product

|
I
l
scan of product { polyacrylamide gel
|
I
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|

I ¢ Routine running of
experiments

Application ¢ Establishing

experimental protocol
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LARGE SCALE SYNTHESIS AVAILABLE ¢ RAPID TURN AROUND TIME o
' TECHNICAL SUPPORT

FOR INFORMATION ON OUR OTHER
CUSTOM OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL

1-800-336-7455

SYNTHECELL
SYNTHECELL
SYNTHECELL
SYNTHECELL
SYNTHECELL
SYNTHECELL

CORP

2096 Gaither Road, Rockville, MD 20850 USA
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Cold Feat!

New Nalgene® Cryoware™
beats the others cold.

The advanced labware system for
improved cryogenic storage. All designed
by Nalge, the first name in high-tech
plastic labware.

Cool Control with

Nalgene Cryovials.

‘We designed them right from the
start.We put screw threads outside
the vial where they belong. We
gave the closure a longer skirt, for
uncontaminated aseptic procedures.
Our closure seals—without a gasket.
And we gave the vial a conical bottom for
easier sample extraction—and a flat base
to stand on its own. Plus, an opaque
marking area for your 1D codes and an
easy-to-read fill line. In
1.2- and 2-mL sizes.

© 1987 Sybron Corporation
Nalgene, Cryoware and CryoBox are trademarks of Nalge Company

Reusable all-plastic Nalgene
CryoBoxes have printed

and numbers on box top and
molded-in grid numbers inside
to keep track of inventory.

Cool Storage

with Naene CryoBoxes®

Isn’t it time you had all-plastic cryogenic
storage boxes? Replace your flimsy card-
board or expensive stainless steel boxes
with durable and economical Nalgene
CryoBoxes.Grid and numbers on box top
and inside keep track of inventory—one-
way fit keeps grids lined up. In standard
9x9 array (81 vials) and a new 5x5 array
(25 vials). Stackable. Autoclavable.
Tough. Strong. Never brittle—even at
—196°C!

Cool Handling with
Nalgene Cryovial Holders.

Your lab deserves our new, all-
plastic cryovial holders, too. Holder

. interlocks with up to 50 Nalgene

. Cryovials to allow single-handed

' F operation. Molded-in alpha-numeric
| identification system. Autoclavable.

Cool Fit with

Nalgene CryoBox Racks.

We didn't forget to design new stainless
steel racks, either. Our racks fit your
existing mechanical or liquid-nitrogen
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See us at ASM Booth #'s 422-429
‘I l

Outside thread ded;n on
Nalgene Cryovial (left) reduces
sample contamina-
ﬂlrud of conven-

freezers and Dewars.
Retainers hold new
Nalgene CryoBoxes
securely and sepa-
rately—release
quickly. Racks hold
your existing cardboard
or stainless steel
boxes, too.

Order Nalgene Cryoware
from your Authorized Nalgene
Labware Dealer worldwide.

Cool Thinking

from Nalge.

Call (716)586-8800 now for more
information and free trial samples
of sterile Nalgene Cryovials. Or send
us the coupon today.

Nalge Company

Nalgene Brand Products

The ability tolisten.
The technology
torespond.

r 8 B B N B N B |
Send for free samples.

l Prove it to me that Nalgene

i

Cryoware beats the others cold.

Send free trial samples of Nalgene
I Cryovials and more information

about advanced Nalgene Cryoware.

NAME

TITLE
b C

COMPANY (ORGANIZATION)

IADDI“!

STATE

I Nalge Company, A Subsidiary of Sybron Corp.
Box 20365, Rochester, NY 14602-0365 SCl-4
L B F F F B B B B B b B

ze

New stalnl al(ene
CryoBox Racks hold Nalgene
CryoBoxes securely and sepa-
rately with retainer chmps
Hold standard cardboard and

Longer skirt length of closure

on Nalgene Cryovials
minimizes

o....m,&o""".?.x and

Advanced Nalgene@ Cryow are

steel boxes, too.






In the fastmoving field of
capillary electrophoresis, only the Model 270A
puts you in the lead.

Harness the power of capillary electro-
phoresis (CE) with high performance
instrumentation. For meaningful quan-
titation and reliable analysis, CE’s
inherent selectivity and resolution must
be complemented with accuracy and
precision.

The Model 270A Analytical Capillary
Electrophoresis System is the first fully
integrated system designed to meet

the stringent demands of quantitative CE.

The system you need when every
minute, every result, counts.

The human serum albumin digest was provided courtesy of Delta
Biotechnology Ltd., Nottingham, UK.

True quantitation begins with precision
and accuracy in both sample injection
and column temperature control. The
Applied Biosystems Model 270A com-
bines automation with a unique injector
design, a thermostatted capillary
compartment and proven detector
technology to achieve unsurpassed
reproducibility of peak areas and
electrophoretic mobility.

Count on your first results within minutes
after installing the Model 270A. Select
a preprogrammed separation protocol,

or create and store your own methods
using the interactive display and keypad.
The Model 270A is designed for both
the novice and the seasoned user of
analytical instrumentation.

Contact Applied Biosystems today,

and join the leaders in advancing capil-
lary electrophoresis from theory to
application.

Dl Biogrers

U.S.A. 850 Lincoln Centre Drive, Foster City, CA 94404.Tel: (415) 570-6667,
(800) 874-9868, in California (800) 831-3582. Telex: 470052 APBIO UL Fax: (415) 572-2743.

Mississauga, Canada. Tel: (416) 821-8183. Fax: (416) 821-8246.

Warrington, U.K.Tel: 0925-825650. Telex: 629611 APBIO G. Fax: 0925-828196.
Weiterstadt, West Germany. Tel: 06151-87940. Telex: 4197318 Z ABI D. Fax: 06151-84899.
Paris, France. Tel: (1) 48 63 24 44.Telex: 230458 ABIF. Fax: (1) 48 63 22 82.

Milan, Italy. Tel: 02-835 4920. Fax: 02-832 1655.
R, jam, The Netherl

Burwood, Australia.Tel: (03) 288-7777 Fax: (03) 887-1469.
Tokyo, Japan. Tel: (03) 699-0700. Fax: (03) 699-0733.

ds. Tel: (0) 10 452 35 11. Telex: 26249. Fax: (0) 10 452 9157,

For information circle reader service number 216
For sales call circle reader service number 217



Immunocytochemical
detection of cell proliferation

The new cell proliferation kit from Amersham -

@ A complete kit for the detection of cell proliferation by
Bromodeoxyuridine (BrdU) incorporation and monoclonal antibody
detection.

@ Unique DNase-containing monoclonal antibody allows rapid
efficient localization of BrdU-containing cells without the need for
harsh chemical pre-treatment',

@ Contains matched and optimized BrdU incorporation reagent,
monoclonal antibody and immunoperoxidase detection reagents
for bright field microscopy. Detailed protocol booklet.

1) Gratzner et al, Science, 218, p.474,1982
2) Campana et al, J. Immunol. Methods, 107, p.79, 1988

%+ 4 Cell proliferation kit

&

X { codeRPN20
-
L

‘ t( ':. r‘ M cs Qlial cells. Cell proliferation .
5‘3 demonstrated using the Amersham kit

BrdU/FdU labellingreagent RPN 201
Monoclonal antibody to BrdU incorporating DNase RPN 202

Amersham Corporation

2636 South Clearbrook Drive, Arlington Heights, IL 60005 Amer Sh am
(800) 323-9750 o Technical assistance: (800) 341-7543

Amersham Canada Limited 1166 South Service Road West, Oakville, ONT L6L 5T7 (416) 847-1166
Toll Free: (800) 387-7160 (Ont/Quebec)/(800) 387-7146 (rest of Canada)

Amersham is a trademark of Amersham International pic

For research use only.
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announcing.. HHUMAN GENOME I

October 2 - 4, 1989

Town & Country Hotel ¢ San Diego, CA

Human Genome |, the conference on the largest biological project ever contemplated, is set for October 2-4, 1989 in
San Diego, CA. ltis an international conference on the status and future of research on the Human Genome.

Charles R. Cantor, Ph.D.

Director, Human Genome Center

Lawrence Berkeley Laboratory

Co-chaired By

Daniel E. Koshland Jr., Ph.D.
Editor of

SCIENCE

PARTIAL LIST OF SPEAKERS FOR HUMAN GENOME I

Sydney Brenner
Director, MRC Molecular Genetics Unit
Cambridge, England
Eric Lander
Fellow of the Whitehead Institute for Biomedical Research
Cambridge, Massachusetts
Robert Moyzis
Genetics Group Leader
Los Alamos National Laboratory
Charles Cantor
Professor of Molecular Biology
University of California, Berkeley
Director, Human Genome Center
Lawrence Berkeley Laboratory
James Watson
Director, Cold Spring Harbor Laboratory
Associate Director, NIH Human Genome Project
Victor McKusick
University Professor of Medical Genetics
Johns Hopkins University School of Medicine
President, Internaitonal Human Genome Organization (HUGO)
Francis Collins
Associate Investigator, Howard Hughes Medical Institute
Chief, Division of Medical Genetics
University of Michigan Medical Center

SCIENCE MAGAZINE

Tasuku Honjo
Professor of Medical Chemistry
Kyoto University Faculty of Medicine
Jean Dausset
Professor, College de France
President, Human Polymorphism Study Center (CEPH)
Hans Zachau
Professor, Institute for Physiological Chemistry
University of Munich
Ronald Davis
Professor of Biochemistry
Stanford University School of Medlicine
Peter Pearson
Chairman, Department of Human Genetics
Syvius Laboratories, Leiden
Allan Wilson
Professor of Biochemistry
University of California, Berkeley
Thomas Caskey
Professor and Director, Institute for Molecular Genetics
Investigator, Howard Hughes Medical Institute
Baylor College of Medicine
Russell Doolittle
Professor of Chemistry and Biology
Center for Molecular Genetics
University of California, San Diego

Sponsored By

Cassandra Smith
Associate Professor of Molecular Biology
University of California, Berkeley
Peter Dervan
Professor of Biochemistry
California Institute of Technology
David Cox
Associate Professor of Psychiatry
University of California, San Francisco
George Church
Assistant Professor of Genetics
Harvard Medical School
Raymond White
Investigator, Howard Hughes Medical Institute
University of Utah
Norman Arnheim
Professor of Molecular Biology
Ahmanson Center for Biological Research
University of Southern California
Renato Dulbecco
Distinguished Research Professor and Acting President
Salk Institute
Michio OQishi
Professor of Applied Microbiolgy
University of Tokyo

A Publication of the American Association for the Advancement of Science

and

The Human Genome Organization (HUGO)

The conference will be accompanied by an exhibition open to commerecial firms offering or planning to offer appro-
priate equipment. The magnitude of the project and its requirements for the latest in scientific laboratory equipment,
supplies and services will make the exhibit a significant contribution both to scientists and the companies that serve
the scientific community.

Organized By

SCHERAGO ASSOCIATES, INC.
A Professional Conference Organizer
1515 Broadway, New York, NY 10036

Tel: (212) 730-1050 e Fax: (212) 382-3725
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Give your samples a free ride
on the world’s fastest,
most accurate densitometer.

When we introduced our new 300A
Computing Densitometer, we said it was up to
1000 times faster than other densitometers
on the market — with better than 1% accuracy.

Understandably, a lot of people have
to see it to believe it.

Here’s your chance.

Beginning March 1, 1989 you can
see your electrophoresis gels and dot blots
analyzed — with speeds and accuracy you

never thought possible — at a private demon- ~ (408) 773-1222.
stration of our Computing Densitometer. And get ready for
Demonstrations are scheduled in some thrilling results.
Molecular

Dynamics

Innovative Optical Systems for Molecular Biology

Atlanta, Boston, Chicago, Dallas, Denver,
Detroit, Houston, Indianapolis, Los Angeles,
Madison, New Orleans, New York, Philadelphia,
Research Triangle Park, San Francisco, Seattle,
St. Louis, and Washington D. C. Additional
demonstrations will be arranged as needed
in other cities in the U.S. and Canada and
at major scientific meetings.

To make your appointment,
call Wendy Ohlmann at

Molecular Dynamics, 240 Santa Ana Court, Sunnyvale, CA 94086, (408) 773-1222
In Europe, Molecular Dynamics Ltd., Kemsing, England, Phone 0732 62565, Fax 0732 63422

See us at ASM, Booth Nos. 108—110
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More volume,
less noise.

Nonradioactive
DNA Labeling and el

Detection Kit

Brilliant

DNA Detection

Guaranteed

BOEHRINGER
MANNHEIM
BIOCHEMICALS

Boehringer Mannheim Biochemicals' new
Genius™ Nonradioactive DNA Labeling and
Detection Kit gives your
lab the power toturn up |
the volume on DNAor  §
RNA detection, while
reducing background
noise. Geniusistruly arev-
olutionary development in
labeling and detection: a &
safe, effective, guaran- PN deeckonin b secion
teed alternative to radioactive techniques.

Tune it in.

Genius is designed to significantly reduce
background noise. No biotinylated nuclectides
are used, so no streptavidin is needed. This

Boehringer
lil chemics

I
317-849.9360
BOO-426-5433

eliminates background caused by nonspecific bind-
ing of streptavidin, especially when performing
in situ hybridization experiments. When used with
our specially-prepared blocking reagent and
highly-specific anti-digoxigenin antibodies, there
is little background interference, only a clear signal.

Crank it up.

Our Genius reagents and antibodies provide
your lab with optimal sensttivity. We guarantee
detection of 0.1 pg of homologous DNA in 12
hours and detection of 1.0 pg in only one hour!
This sensitivity is a result of our unique labeling
system — random primed incorporation of
digoxigenin-dUTPand of our highly-specific,
specially-prepared alkaline phosphatase-
conjugated detection antibodies.

1093 657

lubuling reactions

20°C

A sound system
with plenty of extras.

The Genius system features stable probes, is non-
radioactive and comes complete with all essential
reagents. Genius works for Northern and Southern
blots, colony or plaque screening and in situ
hybridizations. Results and stability are guaranteed.

Give your lab the benefit of a little Genius. Order
Boehringer Mannheim Biochemicals’ Genius Kit
(Cat. No. 1093 657). Or call toll-ree 1-800-428-5433

for more information.

Brilliant DNA Detection
Guaranteed.

BOEHRINGER
MANNHEIM
BIOCHEMICALS

Boehringer Mannheim Biochemicals
P.0. Box 50816, Indianapolis, IN 46260
Orders: 800-262-1640 (in Indiana 317-576-2771)

Copyright 1988, Boehringer Mannheim Biochemicals
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|EC CE!

CENTRASR CENTRAS ctacas g HITANE.  comag CRORMHN

CENTRA-M

G — | 3 A
... when you look at performance,  Laboruory profesionalscontinue o

. l . l turn to IEC for the very best in bench-
versati lg’ air ld oa ue, top centrifuges. Because no other line

® bci of centrifuges can measure up to IEC
t}w Ce n tra 'Smes () the in terms of versatility, reliability and

g P B day-to-day productivity. IEC offers 15
On_ly loglc al Cho uce. different bench-top centrifuges includ-

ing the advanced, high performance
Centra-Series:

GENTRA-8 &
GENTRA-8R REFRIGERATED

~ The performance leaders with three-liter
capacity to over 4500 xg. Accurate digital
operation, automatic rate control, many other
advanced features.

CENTRA-4B

" Like four centrifuges in one. Microtubes or
30 mL tubes to 10,000 xg; 250 mL bottles or
tube batches to 2500 xg. Dozens of specialized
accessories for clinical or research work.

CENTRA-M & CENTRA-M2

Large capacity high-speed microcentrifuges with
rapid acceleration/deceleration, timed or
momentary spin control and quiet operation.
Available with or without variable speed control.

CENTRA-HN

Latest of our popular HN-type units features
unique bar graph indicators, cover interlock and
automatic brake. New one-liter rotors spin most
tube and bottle sizes.

GENTRA-B & CENTRA-W

Manual or fully automatic systems for routine,
reproducible cell washing in blood banks and
research labs. Brushless motors eliminate
complicated maintenance.

I E c INTERNATIONAL EQUIPMENT COMPANY
300 SECOND AVE., NEEDHAM, MA 02194
(617) 449-0800; FAX (617) 444-6743
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The Cutting Edge

Diatome cryo-dry
Triangular stainless
steel holder for
dry cutting at low
temperatures.

Diatome
ultra-thin

For incomparably
uniform sections—
free from scoring
or compression.

Diatome semi
For cutting semi-
thin sections.

Diatome cryo-wet
For wet cutting.
Boat is made from
precision crafted
stainless steel.

Diatome histo
Diamond knife for
light microscopy.
Cuts sections
without chatter or
compression.

Diatome Diamond Knives. The ultimate in precision and reliability.
For Electron Microscopy, four perfect edges.
Each knife is hand crafted in Switzerland from gem-quality diamonds.
Diatome, your guarantee for accuracy and durability.
For Light Microscopy, the perfect edge.
An unbeatable combination of quallty and value.
For a perfect cut every time, look for the name that is leading the way, Diatome.

DIATOME; @LL@:

Write or call today for more information.
P.0. Box 125, Fort Washington, PA 19034
Telephone: (215) 646-1478 e Toll free: 1-800-523-5874 ® Fax: (215) 246-8931
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DATA ACQUISITION SOLUTIONS

& File Edit_Sei-Up Speed Gain Dispiny [T] 2:59
MUSCLE

B ([ _tesl

BT T o A

;I'ransient capture
or data logging

Play back captured data to chartrecorders, oéclllosoopes
—ortoyourMac orIBMPC—with

DataSpan20™

STATIC DIGITAL RECORDER

Hand-held portability (easy field use with your laptop PC) *
Capturedagg at11050,000 samples persecond ¢ Pﬁyback
captured waveforms atfasterorslowerspeed « Upto512K
staticRAM « DataView™ and MacSpan™ software allows

DATA ACQUISITION SOLUTIONS

-Turnyour Macintosh into a paperless 4-channel chart
recorder or digital oscilloscope....

MacLab"

Hardware — 4 input channels (12-bit), trigger input,
waveform generator with analog output. 40 kHz sampling
rate. Software — lets your Mac emulate a four-channel chart
recorder or digital oscilloscope. Allows easy manipulation

use with Macintosh and IBM-compatible computers. and analysis of data files.
FZ = World Precisioninstruments TSI World Precisioninstruments
(@’ 375 Quinnipiac Ave * New Haven, CT 06513 @ 375 Quinnipiac Ave * New Haven, CT 06513
=X Z 203-469-8281 NS AW, 2 B 203-469-8281
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Sandoz Prize for Immunology

The prize will be worth US $ 100 000 (US $ 20 000 personal recognition/US $ 80 000
support for research programme), and will be sponsored by SANDOZ LTD., Basle,
Switzerland with the purpose of encouraging research in all areas of immunology
with special emphasis on clinical immunology, including autoimmune diseases, cancer
immunology, immunity to infectious diseases, transplantation immunology and dis-
coveries in immunology leading to therapeutical applications.

Members of the Jury are G.Ada, J.-F. Bach, T Honjo, P.Marrak, H.O. McDevitt,
J.J. van Rood, R. Zinkernagel, and two representatives of Sandoz Ltd. The prize will
be awarded on the occasion of an important Immunology Meeting in 1990.

Applications in English should comprise a summary of the research work of
3-5 pages, curriculum vitae, bibliography, experimental original papers separate
from reviews and chapters, and reprints of not more than 3 key published papers in
English or with extended summaries in English.

Individuals and research teams are invited to submit their applications not later
than 30th June, 1989 to Sandoz Prize for Immunology, P.O. Box 182, 4013 Basel,
Switzerland.

SANDOZ
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. research kit.

Highly specific and sensitive
antibody assays through
recombinant technology.

Researchers have always been searching
for ways to make their assays more specific.
More sensitive.

Smarter, in other words.

Which is why our assays utilize highly puri-
fied proteins engineered from selected viral genes.

Example number one: our much-talked-about,
five-minute HIV-1 antibody assay for AIDS diag-
nostics. It's FDA approved, available through
Baxter Healthcare and called Recombigen®
HIV-1LA.

Then there’s our two-hour HTLV-I EIA
antibody assay.* It features microwells coated
with recombinant exnv protein. And can be
ordered directly from us.

And that’s not all. Other assays based on
CBC-engineered proteins are forthcoming.

Find out more. Call (800)637-8376. In MA,
(508)797-5777. Or write to Cambridge BioScience
Corporation, 365 Plantation Street, Worcester,
MA 01605.

You'll soon see why choosing a smart assay is

truly an intelligent decision.
Cambridge
BioScience
*For research use only.
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CONSISTENT QUALITY FOR
REPRODUCIBLE RESULTS...

Poretics’ polycarbonate
membranes set the standards

ch, P
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@ NEUROSCIENCE

Integrative Functions
A symposium honoring VERNON B. MOUNTCASTLE

October 11 - 12, 1989

As a tribute to the pioneering role of Vernon B.
Mountcastle in systems neurophysiology, this two-
day meeting at The Johns Hopkins University School
of Medicine will comprise invited lectures by world
leaders in neuroscience with some focus on systems
analysis, as well as poster presentations. Attendees
are invited to submit abstracts for poster presentation.

SPEAKERS FOR FURTHER PROGRAM INFORMATION, CONTACT:
PER ANDERSEN Solomon H. Snyder or Robert Tinker
JOHN E. DOWLING Room 813 WBSB o
MICHAEL S. GAZZANIGA The Johns Hopkmg University
School of Medicine
TOMAS HOKFELT 725 N. Wolfe Street
EDWARD G. JONES Baltimore, Maryland 21205-2195 U.SA.
ERIC R. KANDEL (301) 955-3024
MARCUS E. RAICHLE FOR REGISTRATION OR GENERAL INFORMATION, CONTACT:
W WAXIELL GOWAN Program Coordinator
GERALD M. EDELMAN Office of Continuing Education
DAVID H. HUBEL The Johns Hopkins Medical Institutions
BELA JULESZ Turner Building
TPS POWELL ézﬁ‘RUtlaanAvfnqg 21205-2195 USA
altimore, Marylan - SA
PASKO M. RAKIC (301) 955-2059
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SCIENCE has 153,192 Number 2 has 35,192

good reasons for being reasons for coming

14 APRIL 1989

number one. in second.

The pre-eminence of SCIENCE as the definitive life science journal starts with
our circulation, a full 435% greater than our nearest rival! But that’s only one
reason for our supremacy. SCIENCE reaches more doctoral scientists, more
NIH/Hughes Institute grant recipients, more U.S. science policy leaders than any
other publication. For working scientists who must keep in touch with the life
sciences universe, there is no choice but to read SCIENCE. For businesses with
products or services to sell them, there is no choice but to advertise in SCIENCE.

*ABC Audit, 6/88 {BPA Audit, 12/87

: ; @ THE GLOBAL WEEKLY OF RESEARCH

ADVERTISING REPRESENTATIVES
SCHERAGO ASSOCIATES, INC. -
1515 Broadway, New York, N.Y. 10036 « (212) 730-1050
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Enhance your vision.

The precision optics of the Olympus
BH-2 Series for diversified microscopy.

From distortion-free image quality to reduced
eye fatigue, they give you performance that is
anything but routine.

Then consider the ergonomic design, the
exceptional versatility and operational simplic
ity, the unquestioned dependability. And it's
easy to see why the Olympus BHT'U model, for
example, has become the preferred laboratory
microscope of 1ts type in the market.

The Olympus BH-2 Series microscopes
they'll change the way you look at things.

For a demonstration, call toll-free
[-800-446-5967. Or write for hiterature to

% Olympus Corporation,
. Precision Instrument
Division, 4 Nevada
Drive, Liake Success,
New York 11042.-1179.
In Canada: W. Carsen Co., Litd

Ontano,

OLYMPUS

The Image of Quality




Dialog puts ideas in motion. It's the force
that changes the way you look at prob-
lems and solutions.

We’'re the largest online knowledge-
bank in the world. Our databases have
the chemical property, toxicity, patent and
business information you need.

We have chemical substance, sub-
structure and identification information
online. Dialog also offers databases
covering market data, products and
companies.

But what really sets Dialog apart is
how thoroughly we cover so many dif-
ferent industries from chemical to phar-

maceutical to petrochemical. We can
make a big difference when a project
demands more than chemical informa-
tion. Since it’s all on one service, you'll
have what you need, quickly and easily.

With Dialog you get more than in-
depth information. You get quality service
and training.

We're reasonable, too. All you pay
for is the time you spend using Dialog.
There is no minimum usage requirement.

So when you need a catalyst to
get ideas going, or to push them fur-
ther, turn to Dialog. And watch how your
mind reacts.

Circle No. 173 on Readers’ Service Card

Ask your librarian or information
center if your company has DIALOG. If
not call 800-3-DIALOG (800-334-2564)
today. Or write to us at 3460 Hillview Ave.,
Palo Alto, CA 94304. 415-858-3785.
Fax: 415-858-7069.

See us at Booth #617-619

®
D'm INFORMATION SERVICES, INC.

8 A Knight-Ridder Company
The world's largest online knowledgebank.

800-3-DIALOG

Dialog Information Service Inc., 1988. All rights reserved.
Dialog is a service mark of Dialog Services Inc. Reg. U.S.
Patent and Trademark office.



An innovative
touch

...in ultra-low

temperature freezers.

The future is a touch away with

Enviro-Scan™ —Forma Scientific's

all new microprocessor-based monitoring

system. Maintain temperatures to =85°C in

chest or upright freezers. With Enviro-Sean,

the future is yours today. An innovative touch from
Forma Scientific. :

Forma Scientific, Inc.

Box 649, Marietta, Ohio 45750 1-614-373-4763
Telefax. 1-614-373-2382 Telex. 29-8205
U.S. and Canada 1-800-848-3080

Today’s quality...tomorrow’s innovations!

© 1988 Forma Scientific, Inc For immediate contact circle reader service number 208
For information circle reader service number 209
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Applied Biosystems has
electrified DNA research.

We've electrified DNA research in Unique DNA Extractor New Standards in DNA Sequencing
more ways than one. As pioneers in Our one-of-a-kind, automated We introduced the world’s first
developing innovative automated extractor has put an end to tedious, automated fluorescent-based DNA
products for molecular biologists, we time-consuming manual procedures sequencer. With our sequencer,

have the hands-on experience and and virtually eliminated exposure researchers can now conceive of large
technical expertise needed to deliver to toxic chemicals. Now researchers sequencing projects previously impos-
the high-powered instruments that can count on consistent, high-quality sible. Now you can interpret up to
have vitalized DNA research. You can results. And, best of all, exciting new 8,000 bases per gel. Our new Taq poly-
choose leading-edge instruments for applications for the instrument are merase reagent kit simplifies preparing
automatic extraction, sequencing, syn- constantly being introduced. extensions and delivers longer runs

thesis, and purification of DNA. with improved accuracy over conven-
: tional sequencing chemistries.

S

U.S.A. 850 Lincoln Centre Drive, Foster City, CA 94404. Tel: (415) 570-6667, (800) 874-9868, in California (800) 831-3582. Telex: 470052 APBIO UL Fax: (415) 572-2743.
Mississauga, Canada, Tel: (416) 821-8183. Fax: (416) 821-8246.

Warrington, U.K. Tel: 0925 825650, Telex: 629611 APBIO G. Fax: 0925 828196.

Weiterstadt, West Germany. Tel: 06151 87940. Telex: 4197318 Z ABI D. Fax: 06151 84899.

Paris, France. Tel: (1) 48 63 24 44. Telex: ABIF 230458F Fax: (1) 48 63 22 82.

Milan, Italy. Tel: 02 835 1349. Telex: 353378 APBIO L. Fax: 02 832 1655.

Rotterdam, The Netherlands. Tel: (0) 10 452 3511. Telex: 26249. Fax: (0) 10 452 9157.

Burwood, Australia. Tel: 03 288 7777, Fax: 03 887 1469.

Tokyo, Japan. Tel: 03 699 0700. Fax: 03 699 0733.

Lightning Photo © Harald Sund/The Image Bank




Most Popular DNA Synthesizers
Our reliable DNA synthesizers

have earned a reputation for deliver-
ing quality synthetic DNA. Simple
pushbutton procedures, streamlined
operation, and dependable perfor-
mance all combine to improve your
research. Our reagent and amidite
purity ensures biological activity of
your sequence.

Proven Purification Systems

With our HPEC™ System, we've
automated established electrophor-
esis technology to purify DNA. The
system cuts sample handling steps
and improves sample recovery over
manual procedures. When you need
rapid, convenient purification, use
our OPC™ cartridge.

Applied Biosystems offers more
high-powered instruments for molec-
ular biologists than any other company
in the field. For more information, call
the office nearest you. We'd like to
electrify your DNA research.

i,

For information circle reader service number 167
For sales call circle reader service number 168




Take Control of

» provl de its mtended growth

motmg actwnty

‘The result is a product that you know will perfom, time

after time. And when your cells respond thls consxstentl

move ahead w1th conﬁdence.

the Growth Curve

youcan 'meseproducisareformeamhmeotﬂi
; They are notmtended for any human oranmal dnmosuc or ﬂmapeuﬁc use.

GIBCO conmstency The factor you can always count on.

GIBCO
Life Technologies, Inc.
3175 Staley Road

Grand Island New York 14072 U.S.A.

To order: (800) 828-6686

GIBCOIBRL Canada

Life Technologies, Inc.

2270 Industrial Street, Burlington, Ontano
Canada L7P 1Al,

To order/Tech-Line™: (416) 335-2255

Circle No. 238 on Readers’ Service Card

GIBCO Ltd. g

Life Technologies, Inc.

PO. Box 35, Trident House

Renfrew Road, Paisley PA3 4EF, Scotland
To order/Tech-Line™: 041 889 6100

See us at ASM booth #11-D




One ery imle ecision wﬂl carry

your research into the next century.

It’s this simple.

Subscribe to Current Contents on Diskette,
and the way you look at the biomedical litera-
ture will never be the same.

With mere keystrokes or clicks of a mouse,
you’ll scan the tables of contents of the world’s
most important journals ... electronically.

Another command and you’re exporting bib-
liographic data to your personal database. Or
creating custom search profiles using key terms,
authors, or the names of institutions.

Unmatched coverage.
The J-1200 Edition covers over 1200 jour-
nals; the J-600 includes more than 600 of the

highest-impact publications. If you like, you can
combine either edition with a yearly subscrip-

tion to the print Current Contents®/Life Sciences
— and receive a substantial discount.

Automatic reprint requests.

Current Contents on Diskette fills in the ap-
propriate information right on special ISI
Request-A-Print®forms. It also lets you generate
orders for The Genuine Article®, ISI’s 48-hour

(or faster) document delivery service. Reprints
the way you want them — fast and easy.

The system is available for IBM, 100% com-
patibles, and Apple Macintosh.

To subscribe, or to request an information
pack, call 800-523-1850, ext. 1483. Or write
the ISI branch nearest you.

The decision is simple, \
but the rewards are :h‘
far-reaching. i

A total information system—

and your weekly connection to the life sciences literature of the world.

ﬁo Institute for Scientific Information®

$-29-5627

European Branch: 132 High Street, Uxbridge, Middlesex UB8 1DP, United Kingdom.
3501 Market Street, Philadelphia PA, 19104 U.S.A. Telephone: 44-895-70016, Telecopier: 44-895-56710, Telex: 933693 UKIS!

Circle No. 183 on Readers’ Service Card



Virus Purification

Using Advanced Biotechnologies Inc.'s unique
combination of technologies, viruses are pro-

duced, purified and assayed to ensure consistently

high-titer preparations for biomedical research.
Harvest fluids are purified by a variety of centrifu-
gation and separation techniques. Final concen-
trated virus preparations can be inactivated on
request, Our
newly designed
Biosafety Level-3
(BSL-3) produc-
tion and R&D
laboratories
allow us to work
safely with
highly infectious
agents in culture
volumes of 10 to
100 liters.

Many human
and animal
viruses such as Human Immunodeficiency Virus
(HIV), Human T-cell Leukemia Virus Type I
(HTLV-I), CMV, HSV-1, HSV-2, FeLV, and Simian
Immunodeficiency Virus (SIV) are inventoried for
immediate availability. We also invite inquiries
regarding specific viruses of investigator interest.

9108 Guilford Road, Columbia, Maryland 21046
Call Toll Free (800) 426-0764 FAX (301) 497-9773

BﬁADVANCED
=B | BIOTECHNOLOGIES INC.
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The Reconstruction of
Disturbed Arid Lands:
An Ecological Approach

Edited by Edith B. Allen, Systems
Ecology Research Group, San Diego
State University

In recent years, ecological considerations have
played an important role in the reconstruction of
arid and semiarid lands that have been disturbed
by grazing, fire, wood harvesting, drought, mining,
or other causes.

This book uses a multidisciplinary approach in
discussing the structure and functioning of a
variety of native and self-perpetuating ecosystems
as well as the diverse methods used in the
revegetation process.

$38.50; AAAS members $30.80 (include membership number
from Science). 268 pp., 1988. AAAS Selected Symposium 109.

Order from: Westview Press, Dept. AAAS, 5500 Central
Avenue, Boulder, CO 80301. (Add $2.50 postage and handling
for the first copy, 75 cents for each additional copy; allow 4—6
weeks for delivery.)

Published by Westview Press for AAAS

PACIFIC SCIENCE ASSOCIATION

Vlinter-Congress
“The Pacific — Bridge or Barrier?”
Valparaiso — Vina del Mar, Chile
7-10 August 1989

Two General Symposia:

International Relations in the Pacific in the 21st Century
Science, Technology and Development in the Pacific Basin

14 Scientific Sessions:

Botany e CoralReefs e Economics e Forestry e Geography
Entomology e Ecology, Conservation, Environmental Protection
Solid Earth Sciences e Scientific Communication and Education

Marine Sciences e Public Health and Medical Sciences e Museums

Social Sciences and Humanities e Freshwater Sciences

Organized by the Institute of International Studies, University of Chile and
sponsored by the Council of Rectors of Chilean Universities

For more information and registration, contact:

Professor Jeannette Irigoin OR Dr. Lucius G. Eldredge
Secretary General Executive Secretary
Inter-Congress Organizing Pacific Science Association

Committee PO. Box 17801
Institute of International Studies Honolulu, HI 96817 USA
PO. Box 14187-Suc. 21 Tel: 808/847-3511
Santiago, Chile FAX: 808/841-8968
Telex: 443024 INTERC CZ

ANNOUNCING . .. alimited, competitive travel grant program for U.S.
scientists interested in participating in the VI Inter-Congress of the Pacific
Science Association, Chile, 7-10 August 1989. Inquiries and applications
should be sent to:

Mrs. Mary Martha Treichel
Office of International Affairs
National Research Council
2101 Constitution Avenue, N.W.
Washington, D.C. 20418

Deadline for applications: June 30, 1989

Biotechnology and the
New Agricultural
Revolution

Edited by Joseph J. Molnar and Henry
Kinnucan, Auburn University

The world’s food and fiber production has been
permanently altered by new ways to manipulate
the characteristics of plants, animals, and
microbes. These innovations have raised
important questions regarding ownership of
intellectual property, safety and environmental
impact, and ways to regulate the new technology.

This book examines the impact of biotechnology
on agricultural institutions, agribusiness, and
farmers. It also presents new perspectives on our
concept of life origins and explores the social
consequences of this “Green Revolution.”

$27.50; AAAS members $22.00 (include membership number
from Science). 288 pp., 1989. AAAS Selected Symposium 108.

Order from: Westview Press, Dept. AAAS. 5500 Central
Avenue, Boulder, CO 80301. (Add $2.50 postage and handling
for the first copy, 75 cents for each additional copy; allow 4—6
weeks for delivery.)

Published by Westview Press for AAAS
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A wide range of gangliosides

of highest purity.

For neurology and oncology research.
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THERMOmax"and SOFTmax:
The system approach
to thermoregulated assays.

Accurate, rapid temperature regula-
tion with precise well-to-well thermal
and optical uniformity. Linear and non-
linear,dgositive and negative kinetics.
Only the THERMOmax Microplate
Reader with SOFTmax 2.00 software
addresses the unique requirements of
your most challenging microassays.

Enzyme Studies. Analyze up to
96 samples simultaneously—especially
useful with unstable samples. Data
quality is equivalent to that of
spectrophotometers.

Kinetic Turbidimetric Assays. For
endotoxin determination, clotting and
clot lysis reactions, only THERMOmax
prevents undesirable disruption of
clots. SOFTmax determines log onset
time versus log EU/ml.

Superoxide Studies with Living
Cells. THERMOmax eliminates cross
talk from scattered light. Re are
accurate even with highly turbi

ples. And only THERMOmax and

band

Microbiology. For turbidimetric
measurement of growth or kinetic
measurement of pH changes,
THERMOmax with SOFTmax allows
you to calculate the maximum rate and
the time to the
maximum rate.

THERMOmax
and SOFTmax.
The complete
system for
thermoregulated
analysis. Contact
Molecular Devices
today:

Molecular

Devices

Molecular Devices Corporation
Menlo Oaks Corporate Center
4700 Bohannon Drive
Menlo Park, CA 94025

(800) 635-5577
ﬂ 5) 322-4700
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Attend SIGGRAPH ’89 in

C A T C 1 i I T F R E S H Boston to catch the most
inventive ideas in computer

5 & i i graphics. Join other forward-

The Newest Thinking in Computer Graphics thinking computer graphics
enthusiasts who are looking
for original solutions in areas
as diverse as automobile
design, medical imaging,
scientific visualization, and
corporate presentations.
Discover techniques that can

keep you out of hot water.

Come to the 16th Annual Con-
ference on Computer Graphics
and Interactive Techniques

in Boston, 31 July — 4 August
1989.

Please send a copy of SIGGRAPH '89
registration materials to:

name

company

address

= o T g S way mp SO

, state, country
For e; a 7
- zip cde
telephofig S-4-14-89

ACM SIGGRAPH '89
Conferencée Management
p ’ 111 East ker Drive, Suite 600
*~with the 1EEE\Technical Commi Chicago, IL 60601
LN Jhc . 312-644-6610
4 Members of ACM SIGGRAPH will automatically
ACM SIGGRAPH 89 : ; receive these materials in the mail and need NOT
Circle No. 181 on Readers’ Service Card return this coupon.




ikon's Microphot-FXA...
thefirstresearch
microscope to display
real intelligence...

MICROPHOT-FXA

SIMPLIFIES| complex microscopy
and photo protocols with user
defined software management.

RESOLVES|images called “the
best in microscopy today” with a
choice of over 130 CF lenses
including new 1.4 N.A. 60x and
100x oil plan apochromats.

PRODUCES | the brightest low
light image in the shortest
exposure time.

CONCENTRATES | essential
controls in a single “ergo-control
center” so your eyes never leave
the specimen.

SWITCHES | effortlessly
between transmitted or
reflected light techniques includ-
ing: brightfield, darkfield, DIC,
pol, fluorescence, rectified, phase
contrast, interferometry,
Hoffman modulation contrast
and VRM illuminator.

DISPLAYS| key camera and
microscope data on a clear,
bright LCD screen.

exposure time, film
speed, frame number, bracket
exposure adjust, lux intensity,
auto-scale, photo magnification
or user defined ID file name/
number on the film.

For information circle reader service number 227

[CALCULATES] total magnifica-
tion and prints it on the film.

DETECTS | the DX code from the
film cassette and automatically
sets the film speed.

AUTOMATES| control of

brightness, motorized nose-
piece, focus, stage movement,
photo light path selection and
condenser aperture.

DOCUMENTS | hard copy of all

functions via desk-top printer.

STORES|data and automated

functions for up to 3 attached

cameras independently for a

11;'otal of 18 separate data print
iles.

COMMUNICATES| with a host
computer for remote control
and quantitative applications.

RESPONDS | to computer

commands via RS 232 protocols.

You've just begun to touch on
the total system advantages of
the Nikon Microphot-FXA.
Discover more. Contact Nikon
Inc., Instrument Group, 623
Stewart Avenue, Garden City,
NY 11530. 516-222-0200.

Visit us at FASEB, Booth #1218-20-22

Nikon

Extending Man'’s Vision





