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COVER Bioengineer seated at apparatus for making microelectrodes. This year
marks the 100th anniversary of the founding of the National Institutes of Health
(NIH). Since its inception, NIH’s mission has been to improve the health of the
American people. To attain this goal, NIH conducts and supports biomedical
research into the causes, prevention, and cure of diseases; supports research training
and the development of research resources; and makes use of modern methods to
communicate biomedical information. This issue contains articles on NIH’s
approach to that goal: research, training, and communication. See page 861. [Photo
courtesy of National Institutes of Health, Bethesda, MD 20205]
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Yeast genes rise to the
occasion

small number of regulator genes,

working in different combina-

tions, appear to control the
expression of other genes in diverse
metabolic pathways in yeast cells (page
874). Such “global” regulation also op-
erates in mammalian cells but not in
bacteria. Using the yeast Saccharomyces
cerevisine, Arndt et al. show that expres-
sion of HIS4 (which affects synthesis of
the amino acid histidine when histidine
is present in excess in the medium) is
regulated by two genes, BASI and
BAS2, that function synergistically and
in conjunction with the HIS4 promoter
region. BASI and BAS2 were isolated
and cloned, their respective locations on
chromosomes XI and IV were identi-
fied, and their activities were studied.
The two genes were involved in both
overlapping and distinct regulatory ef-
fects. Detailed studies of BAS2 indicat-
ed that it codes for a DNA binding
protein, is required for expression of
HIS$4, and regulates a gene required for
phosphate utilization and a gene affect-
ing synthesis of the purine adenine.
Strong sequence homologies exist be-
tween the promoter binding sites for
the BAS2-encoded protein on the dif-
ferent genes that it regulates.

Inconstant gravitational
constant

HE value of the constant G in

Newton’s law of gravitation dif-

fers depending on how it is mea-
sured; it is 1 to 1.5 percent greater
when calculated from measurements
made over large distances in the field
than when calculated from those made
over small distances in the laboratory
(page 881). Hsui has calculated the
value of G over intermediate distances
from gravity measurements (which in-
creased almost linearly with depth)
made in a borehole in Michigan that
was 2 kilometers deep. G values were
computed from gravity measurements
at numerous stations along the hole and
from measurements of the total mass
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between pairs of stations 250 meters to
1.2 kilometers apart. The G values con-
firm an earlier calculation made from
measurements in an Australian mine-
shaft. The disparity between geophysi-
cally determined values for G and labo-
ratory values is compatible with the
possibility that a fifth force—not gravi-
ty, electromagnetism, the strong nucle-
ar force, or the weak nuclear force—
interferes with the force of gravity over
kilometer-range distances.

Fats and diabetes

SKIMOS, who eat a lot of fish,
E have a strikingly low incidence of

non-insulin-dependent diabetes
mellitus (NIDDM); this and other ob-
servations hint at a possible role of fish
oil in preventing this disease (page
885). NIDDM is a metabolic disease;
the major pathologic effect is impaired
functioning of insulin, called insulin
resistance. Storlien ¢t al. show that sub-
stitution of fish oil (rich in long-chain
polyunsaturated -3 fatty acids) for
only 6 percent of the total oil in a high-
fat diet prevents development of insulin
resistance in rats. The effects of the fish-
oil substitution on glucose metabolism
were especially marked in the liver
(Where most of the body’s glucose is
produced) and skeletal muscle (the ma-
jor site for glucose disposal). Roles for
polyunsaturated fatty acids in develop-
ment and perhaps treatment of human
disease need further investigation.

Humoral hypercalcemia
of malignancy

ATIENTS with lung cancer or with
P certain other malignancies often

have high concentrations of calci-
um in their blood even though their
malignancies are not directly associated
with the skeleton (page 893). This hu-
moral hypercalcemia of malignancy
(HHM) is thought to be a result of
tumor products that promote bone loss
or restrict the extent to which the kid-
neys can excrete calcium. Suva et al.
studied human lung cancer cells from a

patient with HHM; cells maintained in
culture secreted a protein for which the
complementary DNA was cloned and
expressed. The HHM protein had para-
thyroid hormone-like activity as well as
partial sequence homology with para-
thyroid hormone. This homology,
which was especially pronounced at the
amino terminus of the chain of 141
amino acids, was not unexpected;
HHM and primary hyperparathy-
roidism share a number of biochemical
features. Although the HHM protein
has been identified through its associa-
tion with a pathologic process, it could,
like parathyroid hormone, also be in-
volved in the normal metabolism of
calcium. Depending upon the extent to
which it is uniquely associated with
HHM, it may serve as a marker for early
diagnosis of HHM or for following
disease development and treatment.

Insects bite in vein but
not in vain

ATEX in the veins of certain plants
I serves as a defensive substance
against herbivorous insects (page
898). A number of insects have a way of
circumventing this defense: they bite a
vein and, after the latex drains out, eat
distal portions of the leaf into which
latex can no longer flow. Dussourd and
Eisner studied the aversive action that
latex has for a number of insects that
attack milkweed leaves. A drop of latex
placed next to a feeding insect caused it
to “clean up” and move away. Experi-
mentally drained leaves were eaten not
only by vein-cutting insects but also by
insects that, in nature, generally stay
away from milkweed plants altogether
or eat the remains of leaves that vein-
cutters have abandoned. The way in
which latex works may include both
chemical effects (it contains some toxins
and other noxious substances) and me-
chanical aversive effects (it hardens in
air and may “muzzle” insects). Plants
that do not contain latex may contain
other defensive substances that work in
similar fashion, since some insects that
eat these plants have been observed to
cut veins before they begin eating.
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National Institutes of Health: The Centennial Year

he National Institutes of Health (NIH) today is such a highly differentiated mature

organism that it is difficult to visualize its origin as a single cell: a small room in the

attic of a building on Staten Island. The Hygienic Laboratory, created from a desire
to provide relief for sick and disabled seamen, soon proved its worth after cases of cholera
were diagnosed among immigrant passengers on the steamship Alesia in the 1880s; shortly
thereafter, Joseph Goldberger conducted his landmark study on the prevention and cure of
pellagra. Those early events established two of the hallmarks of basic research: surprise
(pellagra was thought to be a contagious disease and turned out to be a nutritional problem)
and delight (the revelation that very practical things result from basic research). The
laboratory was later moved to a building in Washington built for the stupendous sum of
$35,000, and eventually became the National Institutes of Health.

In the 1950s Director James Shannon formed an alliance with Congress that vastly
increased support for this mission-oriented sponsor of basic research. That special relation
between Congress and NIH has been maintained by subsequent directors, including NIH’s
present leader, James Wyngaarden. In fact, its relation with Congress is so good that each
year we watch a soap opera in which the foul fiend (the Office of Management and Budget)
threatens the beautiful damsel (NIH) with a fate worse than death (a budget cut) only to be
foiled by her rescue by the heroic knight (Congress).

In this issue of Science, NIH directors Shannon and Wyngaarden and several staff
reporters look at NIH in its centennial year. In discussion of the many facets of NIH, two
major reasons for its success stand out. The first is the sophisticated democracy of its
research granting procedures. Like democracy, peer review has plenty of critics, some
knowledgeable and some not, who point out its flaws with gusto; like democracy, peer
review has emerged triumphant because it is so much better than any of the alternatives. It is
a process inevitably identified with the vagaries of human judgment, but nevertheless one
that is based on expertise, hard work, and a fundamental integrity. Only loyalty to a higher
ideal would drive a competent scientist who supposedly values his or her own time to
participate three times a year in reading 106 grant proposals and attending a 3-day meeting
for an honorarium of $300.

The second major reason for the success of NIH is that it has always had a broad vision
of its mission. Many forget that NIH has always been a mission-oriented agency, beginning
with tending to sick sailors and progressing to advocating the health needs of the general
public. An early decision of NIH was to interpret Congress’ call for cancer research to be
best implemented by a general understanding of growth. If cancer research had been
narrowly focused on the direct approach of chemotherapy, we would be far behind our
current understanding not only of cancer but also of many other diseases. The study of the
basic biology of viruses (because they were hypothesized to be a cause of cancer) led to the
serendipitous cure for poliomyelitis. The success of the Salk and Sabin vaccines and the
increased study of DNA then led through the genetic code back to oncogenes. The decision
to emphasize basic research as the route to a practical goal has vastly improved our
understanding of cancer as well as viruses, the genetic diseases, hormonal disorders, and
mental illness.

NIH sponsors many programs but its leadership in research and its symbiotic relation
with universities to expand the frontiers of knowledge in a sophisticated, fair-minded, and
cost-effective way provide the soul to an operation in which all those who participate can be
justly proud. Idealism is not enough. If altruistic concepts benevolently administered had
produced repeated failures, NIH would have a tiny budget today. Its role in the cure and
prevention of disease and its contribution to the expansion of basic scientific knowledge
have made NIH one of the most successful enterprises of our government. Because the little
laboratory in the attic on Staten Island had a combination of vision and altruism, the present
organization cannot claim to have invented those values. What NIH has done, and why it
deserves a place in history, is to preserve both creativity and integrity in a vast and expensive
bureaucracy, an accomplishment which our daily headlines tell us is not easy to achieve.

—Danier E. KosHLAND, JR.
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stars, some of these should be red super-
giants. These would have an apparent p-
magnitude of 18 to 20 if Mkn 348 is
associated with the M31 group as Arp sug-
gests. Our 0.9-meter charge-coupled detec-
tor-(CCD) calibration frames of this object
can detect individual stars fainter than mag-
nitude 21 (2); however, we see no such
individual stars in our measurements, which
suggests that it is more distant than the M31
group. If the telescope time can be found for
such a project, a definitive confirmation of
this could be obtained with one or two 20-
minute R-bandpass CCD exposures with a
4-meter or 5-meter telescope.

If, on the other hand, Mkn 348 is at the
distance derived from its red shift and the
Hubble law, there is no reason to expect that
it would have a supernova rate any greater
than that of M51. Supernovae, after all, are
associated with stars, and the low optical
surface brightness in the outer regions of
Mkn 348 implies a small number of stars in
the extended outer regions of this galaxy.

SUSAN M. SIMKIN

Department of Physics and Astronomy,
Michigan State University,

East Lansing, MI 48823

JACQUELINE VAN GORKOM

National Radio Astronomy Observatory,
Post Office Box 0,

Socorro, MN 87801
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Reference Manager

Ruth E. Wachtel’s review (27 Feb., p.
1093) of bibliographic software designed
for the scientific community served a useful
purpose in bringing the features of such
programs to the attention of investigators.
Although I was naturally pleased with her
favorable evaluation of Reference Manager,
I would like to correct several inaccuracies.
Reference Manager does perform searches
using the Boolean operator OR (as well as
AND and NOT). Although this is not indi-
cated in the main menu, it is clearly ex-
plained both in the help messages that can
be brought up on the screen and in the
documentation that comes with the pro-
gram. The results of a search can easily be
alphabetized not only by author but even by
year of publication or journal name.

EARL BEUTLER

Research Information Systems, Inc.,
Suite 205, 1991 Village Park Way,
Encinitas, CA 92024
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Qty
250 uCi
1 mCi

250 uCi
1 mCi
250 uCi
250 uCi
1 mCi
1 mCi
250 uCi
5 mCi
250 uCi
250 uCi
250 uCi

AMINOISOBUTYRIC ACID of1-*C]

DEOXY GLUCOSE [1-"C]

DEOXY GLUCOSE [*C(U)]

DEOXY GLUCOSE [1,2-°H]
DIMETHYLOXAZOLIDINE-2,4—DIONE [2-*C]
GLUCOSE [6-C]

myo-INOSITOL [2-*H]

IODOANTIPYRINE [*C]

L-LEUCINE [1-4C)

L-LEUCINE [4,5-H]

METHYL-D-GLUCOSE 3-0- [METHYL-" C]
METHYL-D-GLUCOSE 3-0 [GLUCOSE" C(U)]
L-VALINE [1-4C]
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PL3D
three dimensional

reconstruction software

Analyze and sort out complex structures
(e.g. intertwined neurons). Components
may be removed or replaced at will, allow-

Reconstruct muilti-colored three dimen-
sional computer models of any object
From serial section data. Display the

reconstructed image, rotating and view-

ing it From any angle or orientation.
Automatically calculate volumes of
elements. Output 3-D images to plotter.

ing computer “‘dissection’ of complex
objects. Up to 400 polygons per section,
1000 serial sections per image. Applica-
tions in electron and optical microscopy,
macroscopic sectioning, CAT scans,
positron emission tomography, NMR
imaging, autoradiographs, and more.
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WHEN THESE
CUSTOMERS RAN
THE NUMBERS ON

MINISUPERCOMPUTE
FPS CAME OUT
ON TOP.

To learn why FPS has sold more minisuper-
computers than all other companies combined,

call 1-800-635-0938. FPS

Floating Point Systems, Inc. P.O. Box 23489, Portland, OR 97223
Telex 4742018 FLOATPOIN BEAV.

Real performance.
The facts speak for themselves.
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Develop your next
protein purification protocol
in days, not weeks.

Rapid method development using selectivity control with
BAKERBOND* SCOUT columns.

Figure 1. Separation of crude brain extract using selectivity
control on a BAKERBOND WP PEI (weak anion exchange)

Figure 2. Chromatography of crude brain extract using a
BAKERBOND WP PEI SEMI-PREP Column with Buffer

Figure 3. Rechromatography of calmodulin active fractions
from Figure 2 using a BAKERBOND WP PEI SCOUT Column

SCOUT column System B with Buffer System A
il ot b L i S o %
me and elution sequence using r ,R,g Flow Through F {JL\Q @
systems A and B. %;,/ Mf,laiplsmﬁ;::" S S
Pt eT o
A h
CaM
b o ik Aol
! | J J _ %
] J I\ /
0 0 20 0 o = 0 10 20 30 0 10 20 30 4
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Increased resolution and
removal of contaminants can be
accomplished using selectivity
control—the manipulation of
protein retention time and elution
sequence by changing the
mobile phase (eluent salts, buffer
and pH). The unique surface
chemistry of BAKERBOND Wide-
Pore* (WP) chromatography
media facilitates the use of selec-
tivity control. BAKERBOND
SCOUT* columns (4.6-mm x
5-cm), with run times as short as
three minutes, allow several
experiments in a single day. With
short run times and selectivity
control, one BAKERBOND
sorbent may be all you need to
develop a complete purification
protocol.

Scale-up to a larger column is
simplified because BAKERBOND
sorbents are offered with the
same surface chemistry in three

particle sizes, (5-um, 15-um and
40-um PREPSCALE*) for HPLC,
Preparative HPLC, and Low
Pressure LC.

Example: Purification of
bovine brain calmodulin
(CaM) to homogeneity in a
single day using one
BAKERBOND lon Exchange
sorbent and two buffer
systems’.

A BAKERBOND WP PEI (5-pm)
SCOUT column was used for
selectivity control experiments; two
buffer systems were selected
(Figure 1). A BAKERBOND WP PEI
(15-ium) SEMI-PREP column
followed by a SCOUT column was
used for the scaled-up purification
(Figures 2 & 3).

BAKERBOND SCOUT columns
are available in CBX (weak
cation exchange), PEl (weak
anion exchange), HI-Propyl
(hydrophobic interaction) and C,
(reversed phase).

For information on
BAKERBOND columns and bulk
media, call or write for our new
brochure, “The BAKERBOND
Universal Family of Chromatog-
raphy Matrices for Peptides and
Proteins”, Pub.#8700.

Put rapid method development
towork inyourlab...  _
with BAKERBOND -£
SCOUT columns. :

J.T. Baker Chemical
JT.Baker Company

222 Red School Lane
v® Phillipsburg, NJ 08865 U.S.A.
1-800-JTBAKER, in NJ, 201-859-2151
FAX 201-859-2865, Telex 299514 BAKR UR

JT. Baker Chemicals BV.: Rijsterborgherweg 20,
7400 AA Deventer, Holland, PO.Box 1,
Tel (5700) 87500. Telex 49072.

*BAKERBOND, BAKERBOND Wide-Pore, SCOUT and PREPSCALE are
trademarks of 1.T, Baker Chamical Company.

1S, Berkowitz, J. Chromatography 398 (1987) pp. 288-293.

'~ The BAKERBOND Universal Family of Chromatography Media
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A One-Volume Library
of Essential

—d AIDS Research

AIDS: Papers from Science, 1982-1985
Edited by Ruth Kulstad

Some of the most frequently cited papers on
acquired immune deficiency syndrome (AIDS)
that appeared in Science between August 1982
and September 1985 are included in this
volume. Arranged chronologically, these 108
research papers and Science news reports show
how far AIDS research has come and provide an

indication of the directions in which it might go.

This fully indexed collection is useful not only
for the experimental data and conclusions, but
also as an excellent source of references to

AIDS work in other major journals worldwide.

An overview of research in AIDS to date is
provided in the introduction by Dr. Myron
Essex, chairman of the Department of Cancer
Biology, Harvard University School of Public
Health.

654 pp.; fully indexed and illustrated
Hardcover $32.95 (AAAS member price $26.35)
Softcover $19.95 (AAAS member price $15.95)

Order from: AAAS Marketing, Dept. A, 1333 H St., NW,
Washington, DC 20005. Add $1.50 postage and handling
per order. Allow 4-6 weeks for delivery.

American Association for the Advancement of Science

Yes! Please send me the following copies of AIDS: Papers from Science, 1982-1985:

____hardcover $32.95 (AAAS member price $26.35) $
____softcover $19.95 (AAAS member price $15.95) $
Postage and handling $ 1.50
TOTAL $
[J Check [ VISA [J MasterCard ,
credit card number expiration date signature
Name
Street Address
City State Zip

AAAS member number (from Science mailing label)

Thank you for your order. Please send it to: AAAS Marketing, Dept. A, 1333 H Street, NW
Washington, DC 20005. Please allow 4-6 weeks for delivery.



20K x 20K Real Non-Symmetric Matrix, Factor And Solve = 27,526 Wall Clock Seconds
ANSYS" S5 Static Analysis, 36,120 DOF, 1,818 MWEF = 8160.40 Wall Clock Seconds
Linpack, Gaussian Elimination with Partial Pivoting, 1000 x 1000 = 12.1 Wall Clock Seconds
MARC K2, Clamped Square Plate, 2646 DOF, 20 x 20 Elements = 30.8 CPU Elapsed Seconds
10K x 10K Complex Non-Symmetric Matrix, Factor And Solve = 11,712 Wall Clock Seconds
MSC/NASTRAN BST60, 18,015 DOFE, 308 Active RMS WF = 525 Wall Clock Seconds
27 RMS WE ABAQUS Six Time Trials, 17,000 DOF to 64 clements = 3066 Wall Clock Seconds
CHARMm, 10,000 Step, 275 Residue Protein Analysis = 32,616 CPU Elapsed Seconds
MOPAC Hydrocarbon Analysis, 20 Carbon Atoms = 0660.1 CPU Elapsed Seconds
Lawrence Livermore Kernels, Geometric Mean, Short Vectors, 64-bit = 5.29 MFLOPS
5817 Lines Fortran, Compiling Lawrence Livermore Kernels, Full Optimization= 66 Wall Clock Seconds
ANSYS M2 Modal Analysns 2352 MSC/NASIRAN BCFLLIZ 13,158

e e FP§ e
WNISUPERCONH’UTERS
WHEN WE CLAIM
THE HIGHEST
PERFORMANCE,

WE HAVEIT.

Chances are, we can best match your needs
with one of our minisupercomputers—and
show you the benchmarks to prove it. Call

1-800-635-0938.
FPS

Floating Point Systems, Inc, P.O. Box 23489, Portland, OR 97223
Telex 4742018 FLOATPOIN BEAV.

Real performance.
The facts speak for themselves.
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LABORATORY
CONTAINMENT
SYSTEMS

Tekmar's new laboratory containment
systems will help you isolate any ha-
zardous or toxic materials spillage that
may occur in the Biological or Chemical

NEW POLYSTYRENE
TEKRAK

Tekrak features two interchangeable in-
serts for 1.5/0.5 ML microcentrifuge
tubes as well as tubes up to 13mm dia.
The removable insert allows the place-
ment of the tubes in ice or a water

Laboratory. bath for decanting of solutions.

FEATURES/APPLICATIONS FEATURES

@ Contain spillage: Hazardous Chemi- ® Contamination control ~ ® Compact
cals, Liquids, Radio Isotopes, Micro- e Freezer storage ® Low cost

bial Stains
® Pathological specimen workstation
® Easy portability
® Weighing station for solids/liquids
SAFE HANDLING OF INFECTIOUS
AND HAZARDOUS MATERIALS

® No frost over

r

STERILE PACKAGED
BLISTERTIPS

Blister packaged to insure sterility.
Eliminates contamination in cell-
cultures, etc.

FEATURES

® Gamma sterilization at 2.5 Mrad

® Packaged 100 Microtips to the box

LAB BAGS

Tekmar lab bags are specially designed
for lab usage. 76 microns thick, mini-
mizes breakage.

e o

FEATURES

® Rounded bottoms—easy sample
recovery

@ Wire closures ® Perforated top

® Sterile ® Frosted area to write on

@ Packaged for easy dispensing

Lo
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HIGH QUALITY PRECISION
MICRO-CENTRIFUGE
TUBES

Open and close 1.5 ML microcentrifuge
tubes as often as you like—easy open
—yet seal securely.

FEATURES

@ Unigue writing surface
@ Color coded (5 colors)
@ Easy open, secure seal
@ Low cost $29.95/m e Graduated
Also available, a 1.5 ML microcentri-
fuge Tube Rack with safety cover will
accommodate 40 tubes in an area 8 x
16 cm. Racks can be stacked and cou-
pled, they are also autoclavable.

¥
\

§ il
PRECISION MICROTIPS

Micropipette tips, precision made and
accurate will fit most brands of auto-
matic pipettes. Tips from 5 to 100 ul
are yellow. Tips from 101 to 1000 ul are
blue. This assures the proper selection
of the correct tip.

FEATURES

® Boxed in an autoclavable box

® Universal tips fit most micropipettes
® Precision made

® Low cost

CALL OR WRITE FOR

CATALOG

FREE SAMPLES!

CALL TOLL FREE
800-543-4461
IN OHIO

800-344-8569
Tekmar

. P.0. Box 371856 e Cincinnati, Ohio 45222-1856 .



otandards
of excellence.

Ay % ; LY

1. Highly stable stands, with 2. Choose from over 100 objec- 3. A choice of eyepieces with a 4. A variety of tubes with
feather-touch responsive con- tives to optimize the microscope wide range of magnifications, provision for all desired
trols, can be customized to your for your specific applications for routine and special tasks documentation devices.

needs.

5. Condensers for all techniques 6. A selection of fast, responsive 7. Choose the best illumination 8. The brightest, sharpest fluo-
of microscopy to reveal specific specimen scanning stages. for your work from a variety of in- rescence in its class: wide i
features of specimens. base and external systems. range of objectives, illuminators,

and filters.

The Zeiss Standard Microscope System. Peerless for
demanding routine microscopy. Cost-effective, it is
modular and versatile; can be expanded to meet
different application needs. And, of course, it features
the famous Zeiss exclusives: superb optics, high sta-
bility, precision engineering, legendary mechanics,
operating comfort, and proven Zeiss service.

Clearly, the standard of excellence for all micro-
scopes in its class.

For detailed information, contact your Zeiss dealer.
For the name of your nearest Zeiss dealer, write or call:
Carl Zeiss, Inc.,, One Zeiss Drive, Thornwood, NY 10594,
(914) 681-7754.

Carl Zeiss, Inc.
10. Automatic attachment cam- One Zeiss Drive
9. Magnification changers to era for 35mm, large format and
provide the exact area and instant photography. Video and Thornwood, NY 10594
delail you desire. cine cameras. 914747 «1800

©Copyright 1987 Carl Zeiss, Inc

For literature circle reader service number 108
For literature & demonstration circle reader service number 109



For Quality Cultures,
Come to the

BSourcell

Over 40,000 original ATCC® strains

Algae Libraries
Antisera to Viruses Oncogenes
Bacteria and Phages Phage Vectors
Cell Lines Plasmid Vectors
Chlamydiae Protozoa
Cloned Genes Rickettsiae
Cloned Viruses Viruses
DNA Probes (animal and plant)
Fungi Seeds
Hybridomas Yeasts
Caralogue of
| PROTISTS
I — Algae/ Protozoa
16th edition

€ wtwlgee o
Recambinant DN A Collections
15t edition, 1956

1 analogse of -
FUNGI/YEASTS 4
ATk etisten, (987 -
ik
Catalogur of
. Cell Lines &
American e -
Type o ¥
' ANIMAL and PLANT VIRUSES,
Chlamydiae, Rickettsiae
and Virus Antivera
Culture Stk edition, 1956 g
0 Catalogue of
Collection BACTERIA
) N PHAGES
rDNA VECTORS
toth edition, 1985
12301

Parklawn Drive
Rockville, | ®
MD 20852
(301) 881-2600

MONDAY
MORNING
INSTRUMENT.

The S-900 Stimulator was designed to be easy to use...even on
Monday mornings! Or any other time that you would rather not
set up your computer-based stimulator!

The S-900 is the best of both worlds. It combines
an easy to use analog front panel with accurate
(1%) and repeatable digital circuitry. This
single channel stimulator has everything
you need in a human engineered pack-
age along with full Dagan quality and
support. Great prices start at $980.

CORNERSTONES® is the name to look
for when you want
quality single purpose instruments that are easy to use.

The 5-900 Stimulator is part of Dagan’s CORNERSTONE®
series—Instruments to build your lab around.

e

W DAGAN CORPORATION 2855 Park Avenue
B  Minneapolis, MN 55407 612/827-5959
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Collagenase
for cell isolation from
various animal tissue

Enzymatic activity of each lot is
standardized.
Highly reproducible purity for cell isolation.

Source: Clostridium histolycum

Collagenalitic activity: 150 ~ 250 units/mg
Activity for cell isolation: ’

Yield of cells..................... 3x 10’ cells/g rat liver
Viability of cells................ not less than 85%
Plating efficiency to dish....not less than 80%

Wako's catalogue of products for biomedical research
is available on request.

Wako Pure Chemical Industries, Ltd.

10 Doshomachi 3-Chome, Higashi-Ku, Osaka 541, Japan
\'ZUGeY Telephone: (06) 203-3741

Telex: 65188 i
Facsimile (06) 222-1203
Wako Chemicals USA, Inc. Wako Chemicals GmbH
12300 Ford Road, Suite 130 Nissanstr. 2, 4040 Neuss 1
Dallas, Texas 75234, US.A. West Germany
Telephone: (214) 484-7518 Telephone: (02101) 35011
Telex: 293208 wako ur Telex: 8517001 wako d
Facsimile: (214) 484-7243 Facsimile: (02101) 39879
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YOU CAN'T MOVE

MOLECULES WITHOUT
WHATMAN PAPER.

From SDS-PAGE to microsequenator:
The direct route for protein transfer.

The problem.

Often, biologically active
proteins of interest to a
researcher are available in
very limited quantities.
While the sensitivity of
the gas-phase sequenator
has pushed the detection
limit to as low as 10-20
pmol, isolation of such
amounts of proteins in a
form suitable for sequenc-
ing remains a challenge.

A solution.

Aebersold et al! developed
amethod involving the
direct electrophoretic
transfer of proteins and
cleavage fragments onto
activated Whatman GF/C or GF/F glass microfibre
filter paper. The activated Whatman paper also
acts as a support during the sequencing.The
result: high yield and superior microsequencing
characteristics.

Versatile. High recovery.
The authors reported the successful application

of the method to a variety of proteins and peptides
isolated from one-dimensional and two-dimen-
sional polyacrylamide gels.There is no apparent
restriction regarding the solubility, size or charge
of the proteins.When using SDS-PAGE tech-
niques, neither the acrylamide concentration nor
the presence of a gradient affects the sensitivity
or high transfer efficiency. Detection levels are 50
ng or less.Transfer efficiencies are typically in

22—
v v

\A4 Whatman'

Whatman Inc. 9 Bridewell Place, Clifton, NJ 07014

the range of 70 to 100%,
even for high molecular
weight proteins (100K
to 200K daltons).

Superior for
microsequencing.

The activated Whatman
glass microfibre filter
paper provides high initial
ylelds and increased step-
wise yields. As a result,
dramatically extended
sequence determinations
are possible. Based on
theoretical calculations,
for example, for 20 pmol of
protein and a detection
limit of 2 pmol, 33 resi-
dues can be determined
where only 25 were possible previously. Back-
ground levels are much lower, too. As little as 3 pmol
of material can be sequenced due to the absence
of extraneous peaks. If appropriate precautions
are taken during electrophoresis, no NH,-terminal
blocking occurs.

Get more information today.

For a complete description of this straightforward,
cost-effective method for isolating and sequenc-
ing submicrogram amounts of proteins, contact
Whatman today for a reprint of the Aebersold
paper. We'll also send you our current product
information. For immediate assistance call (800)
242-7530. In New Jersey call (201) 773-5800.

1 Aebersold, RH., Teplow, D.B.,Hood, L.E..and Kent, S.B.H. (1986)J. BiolL Chem.
261,4229-4238.
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From our local star to the ends
of the universe .............

ASTRONOMY &
ASTROPHYSICS

This volume contains 24 articles published in Science between 1982-84,
ranging from the solar system to the pulsars at the very edge of the observ-
able universe. Research techniques and instruments described cover such
diverse topics as proton decay, the Very Large Array, and the planned
Space Station as a platform for future experiments.

Each article is self-contained, yet as a whole, the volume reveals a broad,

coherent, and contemporary picture of our astronomical universe. Selected
for their depth of coverage and breadth of topics by Morton S. Roberts, past
Director of the National Radio Astronomy Observatory, these articles are of

interest to the entire scientific community.

Contents

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

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

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

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

1.  STRUCTURE AND CONTENT OF THE GALAXY
New Milky Way, L. Blitz, M. Fich, S. Kulkarni
Most Luminous Stars, R.M. Humphreys and K. Davidson

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

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

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

Binary Stars, B. Paczyriski

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

Il GALAXIES AND COSMOLOGY

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

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

Origin of Galaxies and Clusters...P.J.E. Peebles
Jets in Extragalactic Radio Sources, D.S. DeYoung
Quest for Origin of Elements, W.A. Fowler

Dark Night-Sky Riddle...E.R. Harrison

IV.  INSTRUMENTATION

Radio Astronomy with Very Large Array, R.M. Hjellming
and R.C. Bignell

Space Research in the Era of the Space Station, K.J. Frost
and F.B. McDonald

400pp., fully indexed and illustrated; color plates

Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-311-3

Softcover $17.95, AAAS member price $14.35

ISBN 0-87168-275-3

Order from Sales Department, Box AA, AAAS, 1333 H Street, NW, Washington, DC 20005. Add $1.50 postage
and handling per order; allow 4-6 weeks for delivery.
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What the
210,625
best supplied
scientists

are reading.

VWR Sdentific

A VWR COMPANY

The brand new VWR Scientific
Catalog, complete with 50,000 items
to meet your every laboratory need.
From the basics such as chemicals,
pH meters and laboratory furniture
to sophisticated instrumentation
and supplies for cell culture and
hybridoma work, electrophoresis,
chromatography and ultrafiltration.
Specialty products for molecular
biology, immunology and protein
chemistry...

To make sure these products
reach your laboratory when you
need them, VWR maintains 27 offices
across the country, and large in-
ventories at local warehouses. This
means that most of your orders
are filled immediately from stock.

We also want our customers to be
the first to know about new products,
special promotions, seminars and
important new reference books. Six
times a year, our VWR La.

Showcase arrives at laboratories,

packed with information about the
latest developments—in laboratory
safety, computerized procurement
and inventory management...A
recent issue, for example, features
an expanded section on our growing
line of products used in
biotechnology.

Become the 210,626th best sup-
plied scientist. Send in your reader
service card and ask for a FREE sub-
scription to The VWR Laboratory
Showcase.

Today’s
Biotechnology
Supplier.

P.O. Box 7900
San Francisco, CA 94120
800-634-5423 619-259-1015 (In California)
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For innovation, quality and service, call USB,
the company that introduced. . .

SEQUENASE;"” GENESCRIBE™ AND
CLONED POLYNUCLEOTIDE KINASE

For scientific advances throughout a wide range
of research biochemicals for molecular biology—
as well as for unsurpassed quality and service in
the supply of more than 6,000 general biochemi-
cals, look to USB.

USB introduced Sequenase, the revolutionary
T7 DNA Polymerase that extends the limits of
sequencing.

USB'’s GeneScribe, the first commercially offered
T7 RNA Polymerase, is the system of choice for
transcription. -

USB introduced the first and the purest Cloned
Polynucleotide Kinase.

And USB’s standards of excellence—plus the
guarantees that go with them—also apply to over
6,000 general biochemicals.

For innovation, quality—and technical support—
to protect the integrity of your research, turn to
USB for proven product integrity in:

m Acrylamide m Nucleotides

m AMV Reverse m Restriction Enzymes

Transcriptase m SSB and RecA
m Cesium Chloride Proteins

# DNA Polymerase- m T4 DNA Ligase

Klenow m Terminal Deoxynucle-
m DTT : otidyl Transferase

m Hepes m Tris Enzyme Grade

For a free copy of our Molecular Biology Catalog,
orour General Catalog, write USB at PO. Box 22400,
Cleveland, Ohio, 44122. Phone 800/321-9322.
From Ohio or Canada, call collect to 216/765-5000.
Telex: 980718 FAX: 216/464-5075.

*Patent Pending
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Peptide Synthesis

Now Du Pont offers the most versatile line of

peptide synthesis and purification systems for
every level of research and production.




The Olympus CK2 Series. A new standard
for routine and tissue culture microscopy.

The quality of any microscope system
relies on the interrelationship of
optical performance, mechanical ca-
pability and a component system that
increases its versatility as your needs
grow. That is the Olympus advantage.
At the heart of the CK2’s mastery of
its field are Olympus long barrel
infinity-corrected, long-working dis-
tance optics of exquisite precision with
high contrast images of superb acuity.
Whether for brightfield or phase
contrast observation, the CK2
microscopes offer unexcelled ease of
operation. For example, they feature a
single condenser system that can
handle a 4X to 40X magnification
range without modifications,
making phase contrast observation

simple and rapid. And the Olympus-
designed heat reduction system makes
prolonged operation easy on tissue
cultures.

CK2’s low center of gravity facili-
tates a larger stage, firmly anchored to
the body. The plain stage has a
160x240mm surface, with available
extension plates each 70x180mm,
capable of handling 24 or 96 hole
micro test plates. The attachable me-
chanical stage has a large 78x120mm
scanning area. And the optional
Terasaki and Petri dish holders ease
handling of all types of specimens.

Two models are available, the
CK2-Bi with binocular tube, and the
CK2-Tr with trinocular tube for
photomicrography, magnification

changer, drawing attachment, etc.
Modular design offers an extensive
array of components and accessories
that make the CK2 Series a highly
versatile laboratory tool. Such as its
exclusive optional long-working
distance darkfield condenser.

For a demonstration of the
remarkable CK2 Series inverted
microscopes, call toll-free to Olympus
Corporation, Precision Instrument
Division: 1(800)446-5967. Or write
for full-color descriptive literature
to 4 Nevada Drive, Lake Success,
New York 11042-1179.

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

OLYMPUS
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Call for Contributed Papers

1988 AAAS Annual Meeting 4 Boston 4 11 — 15 February

Deadline: 25 September 1987

Plan to attend the next Annual Meeting of the AAAS in
Boston, MA, 11-15 February 1988 at the Sheraton Boston
Hotel and Hynes Convention Center. Although it is too late to
propose symposia for the 1988 Annual Meeting, contributed
paper abstracts can be submitted up to 25 September 1987.

The privilege of submitting a contributed paper for a presenta-
tion at the Annual Meeting is open only to AAAS members and

fellows. Although the member/fellow need not be one of the
authors, his or her endorsement (indicated by signature on the

original abstract) is required.

Each contributor will be assigned to a poster session and will
have a bulletin board on which to display large, easy to read text
and graphics for approximately 12 hours so that the work can be

discussed with interested parties.

Instructions for Contributors

Your abstract will be reproduced directly
from your copy at about two-thirds the original
size. Therefore, it is very important that you
follow our guidelines precisely.

4 Submit a clean, easily readable original
copy of your abstract on ordinary white
bond paper.

The typed abstract must fit within a 5-inch
square.

Indent, space, underline, and capitalize spe-
cifically as in the example at right.

Use only reproducible black ink for symbols
and signs which must be hand lettered.
Use only a letter quality printer if you use a
word processor.

Do not draw a box around the abstract.
Do not cut and paste your abstract onto
another piece of paper.

Do not double-space the body of your ab-
stract. \

+ 4+ ¢+

5 inches (12.7 cm)

At the top of the page, indicate which broad
scientific discipline encompasses your subject
matter. Also, provide up to 3 index words
which specifically describe the area or specialty
within this scientific discipline.

At the bottom left of the page, type the full
name, mailing address, and telephone number
of the person to be notified regarding schedul-
ing and other information. At the bottom right,
type the name and affiliation of the AAAS
member or fellow submitting the abstract, leav-
ing adequate space for his or her signature.

Send the original plus one copy of your ab-
stract no later than 25 September to:

Contributed Papers
AAAS Meetings Office
1333 H Street, N.W.
Washington, DC 20005

AAAS ANNUAL MEETING IN BOSTON (11-15 FEBRUARY 1988)
Abstract submitted for & poster presentation

Scientific discipline of subject matter:

Specialty of this discipline (provide up to 3 index words):

5 inches (12.7 cm)

Indent Five Spaces and Type Title in Upper and Lower
Case Letters and Underline. AUTHOR'S NAME IN UPPER CASE
(Institution Name in Upper and Lower Case), SECOND AUTHOR
(Institution).*

Double~space and type abstract. The full width of the col-
umn of typed material should be 5 inches (12.7 cm) and must
not extend beyond that. The total length of the material,
from top of title to bottom of footnotes must not exceed

5 inches (12.7 cm). Abstracts which exceed these parameters
will be returned. All special symbols and signs which must
be hand lettered (e.g.,7y) should be rendered in reproduc-
ible black ink as clearly and carefully as possible. The
entire submission should be of camera-ready quality so that
it can be photographed, turned into a plate, and printed.
The printed abstract will be about 2/3 the size of the typed
version. Avoid paragraphing as this wastes space. Wowever,
you may use your allotted space to neatly letter in equa-
tions and diagrams as you deem necessary,

po =_|_3/‘°'( 3.3.‘2.+2J;','__21A?.)
Ay 2 .} 'Ad

ax* xT

ard, Hr2 PRI Y e )
?%'—*f;x*uxrw'r,rrxv

as indicated in this example.

Rur=
*Double-space and type footnotes.

Person to be contacted Submitted by AAAS member:
about abstract:

Full Name Type name of member
Mailing Address Type affiliation of member
Telephone Number

(signature of member)

21 AUGUST 1987
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BURN YOUR REFERENGE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

[J Maintains a data base of references

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

O Formats bibliographies exactly as you want them

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

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

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

RT-11, TSX-Plus, RSX-11,P/0S . ... .. 825000

00
VAX/VMS (native mode) ............ 8350
wioa S19%  ¥PaG  S20°
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 72 % sales tax.
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AAAS/WESTINGHOUSE AWARD

FOR
PUBLIC
UNDERSTANDING
OF
SCIENCE
AND
TECHNOLOGY

NOMINATIONS INVITED

® New annual Award for working scientists and engineers from
all disciplines who make outstanding contributions to public
understanding of science and technology and are not mem-
bers of the media

® First Award will be presented during the AAAS Annual
Meeting in Boston, 11-15 February 1988

e Award carries a $2,500 prize

® Award sponsored by:
Westinghouse Electric Fund
American Association for the Advancement of Science

For additional information contact:

Patricia S. Curlin

AAAS Committee on Public Understanding
of Science and Technology

1333 H Street N.W.

Washington, D.C. 20005

202/326-6600

DEADLINE FOR NOMINATIONS IS 15 OCTOBER 1987.

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.

920

Tropical Rain Forests
and the World
Atmosphere

Edited by Ghillean T. Prance,
Director, Institute of Economic Botany,
New York Botanical Garden

The ongoing destruction of tropical rain forests
may have profound consequences for the global
atmosphere. Increasing scientific knowledge finds
that the role of the tropical rain forests in
maintaining the equilibrium of the atmosphere
may be far greater than previously believed. Based
on a AAAS symposium, this volume reports on the
urgent need for preserving the tropical rain forests
and includes policy recommendations. 106 pp.,
1986.

$18.50; AAAS members $14.80 (include
membership number from Science).

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

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

Published by Westview Press for AAAS




Vmax" introduces kinetics to ELISA.

Molecular

Devices

Molecular Devices Corporation
3180 Porter Drive

Palo Alto, CA 94304

(415) 493-0166

(800) 635-5577

(800) 635-5588 (within California)

Two systems in one.

The newVmax Kinetic Microplate
Reader reads all 96 wells in as few as 5
seconds. The result: a new level of
throughput in endpoint analysis; and the
ability to accurately monitor the initial
linear portion of enzyme reactions for
kinetic measurements.

More than a matter of speed.

Vmax meets the stringent instru-
mentation requirements of solid-phase
enzyme kinetics. For excellent preci-
sion in ELISA, the unique AUTOMIX
function mixes the contents of each well
between readings. Because enzyme
reactions are temperature-dependent,
Vmax has an isothermal reading
chamber. Further- :
microprocessors H
compute reaction

more, onboard
rates automatically AUTOMIXOff  AUTOMIX On

Expand your microassay
capabilities. ,

Enzyme kinetics extends the usable
dynamic range of ELISA on any micro-
plate: from very low level enzyme acti-

 vities to highly chromogenic samples.

With Vmax, there is less need for mul-
tiple dilutions. Different assays can be
performed on the same microplate.
For computational and data man-
agement requirements, the optional
SOFTmax"™ is a comprehensive, yet easy-
to-use software package designed for
IBM"® and many IBM*compatible micro-
computers. SOFTmax also controls
Vmax, providing yet another level of
convenience and versatility

Introduce Vmax to your lab.

Whether you want to improve
throughput of your endpoint analysis,
or explore the new capabilities of
solid-phase and liquid-phase enzyme
kinetics in 96-well plates, contact
Molecular Devices. Send for a copy of
our new Application Note, Kinetic
Analysis for ELISA Using the Vmax.We
will also tell you about the special free

trial program.

Vmax and SOFTimax are trademarks of Molecular Devices
Conp IBM is a regi: d trad rk of International
B tachines Corporati
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The new
MICRO-ISOLATOR'System:
A revolutionary breakthrough in
animal housing.

A simple and versatile animal housing system
that offers greater microbiological control than
complex barrier rooms... but without the incon-
venience and inefficiency that barrier rooms
impose by limiting the movement of people
and animals.

The Principle

In effect, the MICRO-ISOLATOR System involves the
use of durable filter-topped cages that function as
“giant Petri dishes,” which are only opened within a
Class 100 workbench by personnel who observe
aseptic technique at all times* There are many benefits
to this unique miniaturization strategy. For example, ani-
mals from multiple sources with different microbiologi-
cal profiles have been housed in the same room without
cross contamination. Likewise, investigators can
experimentally infect animals in different MICRO-
ISOLATORS within the same room without interfering
with one another’s research ... and all of this can be
accomplished without the inconvenience of requiring
personnel to shower into or out of the room. Also, since

lease complete coupon for the MICRO-ISOLATOR System "Prod

all manipulations are conducted in a Class 100 work-
bench, individuals allergic to animals are protected
from dander and therefore are able to work in comfort.

The complete MICRO-ISOLATOR System consists
of the individual MICRO-ISOLATOR housing units, the
STAY-CLEAN™ Laminar Flow Workbench, and the
service cart.

The MICRO-ISOLATOR Units

This system consists of an autoclavable plastic cage
and plastic filter frame with a static filter (now designed
for rapid replacement of the filter material), plus the
usual cage accessories. The plastic filter frame over-
laps the bottom portion of the cage and effectively
forms a giant Petri dish-like structure. Result: there is an
effective protection against microbial contamination
while still allowing for substantial gaseous interchange.
The MICRO-ISOLATOR is, in other words, a protected
microenvironment within any insect-controlled
macroenvironment.

MICRO-ISOLATOR units, fabricated of autoclavable
plastic material, are now available for mice, rats,
hamsters, and guinea pigs.




The Service Cart

The service cart completes
the MICRO-ISOLATOR
System by simplifying the
\ movement of all necessary
supplies to the laminar flow
D \ workbench for servicing the
' MICRO-ISOLATOR units.

For More Information

Write or call Lab Products, Inc.,

255 West Spring Valley Avenue, PO. Box 808,
Maywood, New Jersey 07607 or complete the coupon.
Phone 201/843-4600 or 800/526-0469.

Iabproducts INC

ali company

must take place

The STAYCLEAN Fzgg Products, ln_qva





