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TAKE THE TEDIUM OUT OF ‘&
ELISA AND HYBRIDOMA

METHODS.. WITH THE

BIOMEK 1000.

Talk about tedious tasks.

A typical ELISA assay—
including adding samples, enzyme-
labelled antibody and substrate,
diluting, washing, and transfer-
ring— requires approximately
2,000 pipettings per plate. A
hybridoma fusion —including cell
seedings, feedings, screening,
recloning and aliquoting—repre-
sents from 65,000 to 130,000
pipettings! (Based on seeding 5-10
plates per fusion.) It all stacks up to
time-consuming, error-prone tasks.

Enter the Biomek 1000.
For automation of ELISA and
hybridoma methods, start to finish.
Fast. Accurate. Flexible.

And Biomek goes where no
other instrument has gone before.
Past photometry. After Biomek
takes absorbance readings, it can
further manipulate samples for cell
expansions, per your protocol.
New ImmunoFit™ EIA/RIA Data
Analysis Software can take data
even further.

For applications data
on ELISA and hybridoma
automation, ask for SR169. Soon
you'll say “"Remember the days
when we spent hours, days, weeks
PIPETTING???"

To find out more, call toll-free
(800) 742-2345, or write to Beckman
Instruments, Inc., Spinco Division,
1050 Page Mill Rd., Palo Alto,

CA 94304. Offices in major cities
worldwide.

BECIKMAN

A SMITHKLINE BECKMAN COMPANY
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. sl  More In A Power Supply
EC-555 Tha“ E\Ier BEfOI'e!

1588

B e Thanks for helping us design the new

E-C Quantum line of high performance
electrophoresis power supplies. You told us
what you needed and we listened.

The new E-C Quantum 650, for example,
can power up to four procedures, supplying
up to 6,000 volts, 350 milliamperes, and 200
watts. The full range of Quantum features
is too extensive to list here.

Dismiss power supply problems with one
phone call 800-624-2232. In Florida, call
800-282-7932. Ask for Technical Service.

Or write for our free Electrophoresis Equipment
“Wish Book™ which has complete information
on E-C Quantum high performance and
standard power supplies—priced from
$2495 to $225.
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E-C Apparatus Corporation
3831 Tyrone Boulevard N.
St. Petersburg, FL 33709

Please send me:

[0 Quantum Line information and prices
[ "Wish Book” Complete Catalog |
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COVER Fragile X—bearing somatic cell hybrids cultured under positive selection
for hypoxanthine guanine phosphoribosyl transterase (HGPRT) followed by in situ
histochemical staining for glucose-6-phosphate dehydrogenase (G6PD) activiry.
The G6PD™ (blue) and G6PD™ (yellow) colonies indicate segregation of the
HGPRT and G6PD genes, suggesting chromosome breakage at the fragile X site.
See page 420. [Photo by S. T. Warren, Emory University School of Medicine,
Atlanta, GA 30322]
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Staden-Plus personal-computer
DNA software from Amersham

The powerful Staden DNA sequencing
programs were originally written for
mainframe. Now, the latest version runs
on personal computers.

Called Staden-Plus, the programs have an
easy, new menu-structure, with
sophisticated, high-resolution graphics,
and a 200-page user’'s manual.
Staden-Plus contains updated versions of
the latest mainframe programs including:
@ data entry by keyboard, digitizer, and
floppy disk

@ automated shotgun sequence assembly
@ contig manipulation and editing
functions

@ powerful DNA and protein analytical
functions

Amersham International plc
Amersham UK

@ identity and proportional sequence
comparison

@ fast GenBank access by author and
keyword

To run Staden-Plus, you need an IBM PC
AT (or compatible), 640K RAM, 20Mb
hard disk, 80287 co-processor, enhanced
graphics card (EGA) and enhanced colour
monitor.

So enjoy the personal-computer
convenience and sophistication of the
latest Staden software. Call your local
Amersham office to place your order.

Staden-Plus is a trademark of Amersham International plc
GenBank is a trademark of NIH, USA.

ALlmersham

UK Sales Aylesbury (0296) 395222 Amersham Australia PTY Ltd Sydney 888-2288 Amersham Belgium SA/NV Brussels (2) 538 9194

Amersham Buchler GmbH & Co KG Braunschweig West Germany (05307) 8080 Amersham Canada Ltd Ontario (416) 842 2720

Amersham Corporation Arlington Heights USA (312) 364 7100 Amersham Denmark ApS Birkered (02) 82 0222 Amersham France SA Paris (1) 69.28.83.00
Amersham Japar Tokyo (03) 816 6161 Amersham Nederland BV Houten 03403 76660 Amersham Sweden AB Solna (8) 734 0800
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Virus movement through
plant cells

NCODED in the genetic material
of the tobacco mosaic virus is
information for svnthesis of a 30-
kilodalton protein that makes the move-

ment of this virus through the cells of

tobacco plants possiblc (page 389). The
same protein is crucial to the virulence
of the virus, because infection of a plant
requires that the virus spread through
plant tissues. The facilitating role of the
30-kD protein in movement and infec-
tion by the tobacco mosaic virus is
described by Deom et al., who inserted
a gene that included the nucleotide se-
quence coding for the protein into cells
of a tobacco plant. A defective virus (a
temperature-sensitive . mutant)  that
lacked the ability to spread in normal
tobacco plants at certain temperatures
spread in the transgenic plants (those
containing the viral gene) both locally
(as scen by the growth of lesions on
individual leaves) and systemically (as
evidenced by the systemic spread of
discase svmptoms) These studies em-
ploy new genetic engincering methods
that may be uscful in studying functions
of viral genes that influence the interac-
tions of viruses and plants.

Substrate-assisted
catalysis

substrate can assist its enzyme in

catalvsis (page 394). Carter and

Wells removed the catalvtic his-
tidyl side chain of the enzyme subtilisin
and then made a series of substrates,
some of which contained histidine resi-
dues. Mutant enzymes had exquisite
specificity for the substrates in which
histidvl residuces were located such that,
when  substrate and  enzyme  were
bound, the histidine was properly posi-
tioned for catalytic functioning. Al-
though catalvtic activity was not fullv
restored with any of the histidine-con-
taining substrates, partial restoration
was achieved with some. The technolo-
gv developed in these studies will be
uscful in the design of new highly spe-
cific enzymes and substrates for experi-
mental and industrial purposes. These
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experiments shed light on how increas-
ingly sclf-reliant enzymes might evolve:
if an enzyme can acquire a functional
group, then it can dispense with the
requirement that its substrate carry that
group.

Seeing motion

HE detection of short-range mo-

tion involves a different form of

visual processing from that re-
quired for the detection of long-range
motion (page 400). Over the short
range, the start and end positions of a
moving object can be detected togeth-
er—in parallel—using only preattentive
vision. In contrast, long-range motion
requires attentive vision in which a sc-
ries of clues—for example, the appear-
ance, disappearance, and reappearance
of the object—are sought. These differ-
ences are described by Dick et al. who
studied how human subjects detected
the apparent movement of dots in a grid
(25 to 100 dots), the direction of the
movement, and the appearance or dis-
appearance of a dot from the grid. The
“motion” of the dots was simulated by
flashing two different patterns on a
computer screen, onc at a time and each
for 48 milliscconds. Response times
required for detecting the changes in
the grid were indicators of which tvpe
of visual processing, preattentive or at-
tentive, was operating.

Fragile sites

HE most common form of inher-

ited mental retardation, which

occurs in more than 1 out of
2000 newborn males, is fragile X syn-
drome (page 420). The syndrome is so
named because there is a vulnerable
region on the X chromosome that can
be induced to break under certain ex-
perimental conditions. Other human
chromosomes have fragile sites, but the
onc on X is the only onc so far that has
firmlv been associated with a specific
patholog\ Warren ¢t al. examined fea-
tures of the human fragile X site in a
hybrid cell line (cover) and found that,
within dividing hvbrid cells (and not

just as a result of experimental induc-
tion), chromosome breakage occurs at
the fragile site. The subsequent rear-
rangement of broken chromosomes oc-
curs nonrandomly and can be followed
with markers that originallv flanked the
fragile sitc. In rearranged chromo-
somces, fragile sites were less fragile than
those of the original chromosome, sup-

porting the theory that the fragile site is
a reiterated DNA sequence: the smaller
the sequence (some DNA is lost in the
rcarrangement) the more stable the site.
The regular juxtaposition of the human
fragile site to a rodent chromosomal
sequence should simplify the task of
isolating the fragile site for cloning and
further analvsis. That breaks at fragile
sites are followed by nonrandom rear-
rangements  of chromosomal  picces
lends support to the assumption that
certain leukemias and lymphomas de-
velop as a result of breakages and rear-
rangements involving specific fragile
sitcs.

Smooth muscle cells and
pulmonary hypertension

MOOTH muscle cells probably play

a key role in the development of

pulmonary hvpertension of pre-
mature infants (page 423). In this and
other vascular discases, such as athero-
sclerosis, connective tissuc is deposited
inappropriatelv in blood vesscls, and the
blood vessel walls grow increasingly stiff.
Using tissues from newborn calves that
were suffering from pulmonary hyperten-
sion, Mecham et al. show that smooth
muscle cells from damaged pulmonary
arteries secrete factors or process factors
in the scrum or plasma that, in tum,
cause surrounding cells to produce or
increase their production of clastin, the
constituent of connective tissue that is
responsible for the clastic recoil of vessels.
The changes that these “clastogenic” fac-
tors, clastin, and clastin-derived peptides
induce in cellular  differentiation  and
functioning can lead to a number of
major physiologic consequences (for ex-
ample, altered cellular movement and
altered responsiveness to stimuli); such
cffects contribute to the further deteriora-
tion of the blood vesscls.
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INVITRON RESEARCH PRODUCTS INTRODUCES:

— r{PA —
A NEW STANDARD FOR tPA RESEARCH

4 Through the combination of proprietary genetic
y ’5 engineering techniques and patented large-scale
el perfusion bioreactor technology, Invitron scientists
A have developed a revolutionary process for
manufacturing recombinant human tissue
plasminogen activator (tPA). The tPA manufac-
tured by this new process is charac-
terized by very high ’
purity, excellent in
vitroenzymatic activ-
ity and most impor-
tantly, very highlot-to-lot
consistency. INVITRON
RESEARCH PRODUCTS now offers
recombinant human tPA for in vitro and laboratory
animal research use only.

e available in 2-chain form in the following * purity >95%
vialed amounts as a liquid or active, carrier
protein-free lyophilized product: e activity approx. 500,000 IU/mg
50 p 1 my 10m 50 m
*g g g g « endotoxin <0.5EU/mg
e customized buffering and aliquotting

available for orders ranging in size from one Representative of 2-Chain tPA
gram to one kilogram

¢ larger quantities (multi Kg.) and one-chain
form available upon request

Reduced 10% SDS-PAGE Gel Filtration Profile

Caution: Forresearch use only inlaboratory animais or in vitro testing. Not for diagnostic or human use.
Not available for sale in Japan

i RESEARCH PRODUCTS
For more information il 4649 Le Bourget Drive
and ordering call: e ¥ St. Louis, MO 63134
Toll Free: 800 323-2752 ; 314-426-5000
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TPA and PDQ

hen a circus clown steps on his toes and falls on his face, it is a cause for laughter.

When a regulatory agency that licenses drugs for heart attacks stumbles, it may

have not only egg on its face but blood on its hands. Complex questions seen in
an oversimplified way, however, can make good intentions look like bureaucratic bungling.
The recent decision by the Food and Drug Administration (FDA), or lack thereof, in the
tissue plasminogen activator (TPA) controversy is an interesting case in point.

The questions surrounding the controversy involve science, turf battles, money, ethics,
public health, and historical complexities. The science starts with the attempt by Genentech,
Inc., to get approval for what many consider a major wonder drug for dissolving blood
clots. The company approached the FDA, was told what it needed to do, and proceeded to
do so. The apparent turf battle arose when at the last moment a second committee of the
FDA requested that Genentech satisfy a new set of criteria that would delay approval by
months. The FDA’s advisory committee was quoted as saying that Genentech had failed so
far to demonstrate that dissolving a clot would prolong the life of the patient, a seemingly
absurd charge. A closer look, however, indicated that the committee was pointing out that
tests on dose levels of the drug were incomplete. The money issue was highlighted by the
fact that other companies were pushing their own versions of TPA, and any delay to the
front-runner had enormous financial implications. The ethical issue arose when a committee
of cardiologists judged TPA to be so effective that the ethics of continuing to give placebos
to a control group came into question. The historical complexity was caused by recent
approval of a similar but probably less effective drug for clot removal, streptokinase. Should
discoverers of new drugs be required to repeat all the trials of previously approved drugs, or
may they use earlier results to buttress approval?

Aside from matters of procedure, there are interesting scientific and intellectual
questions illustrated by this case. When a new drug appears on the market in 1987, it
incvitably incorporates proven information accumulated over the years. A drug that
dissolves blood clots should no longer have to answer whether such an action prolongs life.
The new drug must not have unforeseen side effects, and its balance between dissolving clots
and preventing bleeding must be shown. Since there are 750,000 heart attack victims per
year in the United States alone, any appreciable delay in approving a drug widely considered
to be a drug of choice is not simply a bureaucratic minuet—it is a matter of life or death to
many patients. It is therefore incumbent on an agency to ask truly scientific questions and
not simply go through pro forma experiments that were appropriate in 1967 but not in
1987.

There is an apparent irony in the delay on the TPA drug, since the same agency was
recently criticized for failing to put azidothymidine (AZT), a drug for AIDS, on the market
more rapidly. Like AIDS, the drug AZT itself is not well understood, far less than is blood
clotting. Therefore, it could be argued that approving AZT and denying license to TPA is
inconsistent. Yet the agency is legitimately more cautious in the TPA case because an
alternative, streptokinase, does exist. In the case of AZT there is no comparable drug, and
the disease is also fatal.

The question of money also inevitably enters but cannot and should not be determining
in such decisions. If an agency delays a front-runner, it unavoidably helps the followers. A
pattern of bureaucratic timidity would surely deter companies from investing in basic
rescarch, since it is far cheaper to be a follower. Front-runners always will want decisions
PDQ (pretty damn quick), whereas followers will delight in a glacial approach to certainty.
Haste has dangers of commission; excessive caution, dangers of omission.

In the TPA case, a final decision had not been made by the FDA commissioners as of
this writing. And they are allowed to consider additional evidence accumulated since the
time of the advisory committee recommendation. Turf battles, money, and excessive
publicity will hopefully be eliminated at this Olympian level. To the second-guessers of the
world, accreditation of new drugs will continue to offer fertile ground for controversy. The
controversy in this case has served a useful purpose, for it highlights the fact that delay is a
decision in itself that can be as damaging as excessive speed. Scientists should continue to
exert pressure for maximum efficiency and maximum fairness in the licensing of new drugs.
TPA is only one case, but PDQ will arise in every case.—DANIEL E. KOSHLAND, JR.
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LC column and
HPLC Cbile phase

selection

Free Guide!

HPLC column and mobile
phase selection will help you
choose the right column and
mobile phase for the best HPLC
separation possible. This 36-page
guide describes preferred column
characteristics for different types
of chromatography and provides a
compilation of several thousand
separation conditions, indexed by
compound, indicating the column
and mobile phase used for each.
Also included is a column selec-
tion chart for working with
unknown compounds.

For your free copy, simply complete the follow-
ing and mail it to Isco, Inc., P.O. Box 5347,

Lincoln, NE 68505. Available by completed

coupon only. 2

Name

Gy State Zp

Phone

I1am O am not O planning to buy HPLC
equipment within 12 months.
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SigmalPlot” software “rsk,

creates publication quality -
charts & graphs For
the scientist.

IBM PC and Compatibles

Create professional graphs fFor scientific  m Greek and math symbols
publi:atioqs. poster ussians.. or lectures. w Polynomial curve Fitting, and more...
Unlike business software, Sigma-Plot con- Accepts ASCIl and DIF data Files From
tains essential scientific Features. Lotus, dBase, or your own programs.

Support For Hewilett-Packard and
compatible plotters, HP Laserjets, and
selected dot matrix printers. Money-
back guarantee.

m Automatic error bars
m Multiple graphs per page
m 55,000 paints per dataset
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NEW AAAS PUBLICATION
Scientists
and
Human Rights

Present and Future Directions

Proceedings from a 1984 AAAS Annual Meeting Workshop

The second workshop report of the AAAS Clearinghouse on Sci-
ence and Human Rights, a project of the AAAS Committee on
Scientific Freedom and Responsibility, examines the activities of
scientific societies in the human rights field. Workshop speakers
also review mechanisms available within international inter-
governmental organizations to address human rights violations of
scientific and medical professionals.

Prepared by Kathie McCleskey, Senior Program Associate, AAAS Clearinghouse on
Science and Human Rights.

$3.00, paperbound, 70 pp.

Order from AAAS Sales Department, 1333 H St., NW, Washington, DC 20005. Please
add $1.50 postage and handling per order. Make checks payable to AAAS.




Biotechnology

Partners
In Progress

Miles Diagnostics is proud to serve the growing number of profes-
sionals dedicated to biotechnology. Our Pentex® line includes bovine
and human growth promoting additives for cell culture techniques.

High Performance Products Like:

EX-CYTE"

Growth Enhancement
Media Supplement

ALBUMINS TRANSFERRINS

Bovine and Human Lipo- Bovine and Human Bovine and Human
protein Fractions sFrV e [ron-Poor (Apo)

* Rich in Cholesterol * Reagent Grade ® Partially Iron Saturated
® Rich in Phospholipids * Fatty Acid Free ® |ron Saturated

® Rich in Fatty Acids e | ow Endotoxin ® | ow Endotoxin

® Low Endotoxin

These products have been thoroughly evaluated and qualified by
manufacturers of prepared serum-free or serum-reduced media and
genetic engineering companies.

All of these reagents are bulk packaged for convenient use in
development and manufacturing ... and competitively priced.

NOTE: One advantage of working with bovine derived materials is
to eliminate the risk of disease syndromes associated with human
proteins.

For technical specifications, protocols and additional infor-
mation, please contact:
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Miles Diagnostics

Pentex® Products
2 l; (81 7-8458 & 8459
195 W. Birch Street L Sl
Kankakee, IL 60901 © 1986 Miles Laboratories, Inc.




Area = 3284.0 Units

Contrast Enhancement and Sobel Filtering for
X-Ray Analysis.

Image Differencing for Morphometric Analysis.

Image-Pro

HAZE REMOVAL

i. Histogr

2. High Pas:

The Software Standard
for PC Based
Image Processing

Endorsed by all Major
Imaging Hardware
Manufacturers

Histogram Equalization and High Pass Filtering

for Reconnaissance Photos. To learn more about how you
can solve advanced imaging
problems on your microcomputer,
call, (800) 426-HALO.

Analysis of Microscopic Spray Paint Droplets for
Automotive Manufacturing.

media cybernetics

8484 Georgia Avenue
Silver Spring, Maryland 20910
(800) 426-HALO, (301) 495-3305
Telex 322014

“HALO.

Image-Pro and HALO are registered trademarks of Frocessed Aerial View of
Media Cybernetics, Inc. Mashinwten BC.
Contrast Enhancement and Non-Convolution
Filtering for Photo Interpretation.

it 2
)

Composite Image of Video Frames for Cell Study. Annotated Composite of Surveillance Sequence

Line Profiles for DNA Binding Analysis.
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Develop your next
protein purification protocol
in days, not weeks.

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

Separation of crude brain extract using selectivity
control on « BAKERBOND WP PEI (weak anion exchange)
SCOUT column

« 2. Chromatography of crude brain extract using a

BAkERBOND WP PEI SEMI-PREP Column with Buffer
System B

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

Note the change in both protein retention :[,
time and elution sequence using buffer (=~ \)
systems A and B, ==
A B F
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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-pum, 15-um and
40-pm PREPSCALE*) for HPLC,
Preparative HPLC, and Low
Pressure LC.

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

A BAKERBOND WP PEI (5-um)
SCOUT column was used for
selectivity control experiments; two
buffer systems were selected
(Figure 1). A BAKERBOND WP PEI
(15-1.m) 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), PEIl (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
to work in your lab . . .
with BAKERBOND
SCOUT columns.

J.T. Baker Chemical
Company
JTBaker 222 Red School Lane
@ 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 J.T. Baker Chemical Company.

1S, Berkowifz, J. Chromatography 398 (1987) pp. 2688-293.

- The BAKERBOND Universal Family of Chromatography Media
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NEN" Research Products offered

you 80 new products in 1986.
This year looks even better.




Before you trust your life's work
to an ultra-low temperature freezer,
talk to someone who puts his trust in Harris,
and his reputation on the line.

Talk to your independent Harris Sales Representative.

Because he operates his own company, it's his business to sell the best.
He stakes his reputation on the quality and performance of each ultra-low
temperature freezer he sells.

Which is why he sells Harris. A complete line of chest and upright freezers
from —40°C to —150°C. A variety of models to suit every lab budget,
every application. Each freezer built tough, backed by the best warranty in
the industry and supported by more than 200 factory trained service
technicians located throughout North America.

Before you make your decision, talk to someone who deals from
experience and shares the risk, hands-on.
Your local Harris Sales Representative.

Call us toll-free
and we'll put you in touch.

1-800-221-4201

Harnis

Harris Manufacturing Company
P.0. Box 38, North Billerica, MA 01862
Phone 1-800-221-4201 Telex 577449
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Harris Classic™

and Custom™
chest and

upright freezers
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Letters

Uranium Enrichment

Colin Norman’s article “Uranium enrich-
ment: Heading for a cliff?” (22 May, p. 906)
states that “[t]he Department of Energy . . .
has managed to pull the [uranium enrich-
ment] business back from the brink with
some severe and painful cost cutting” but
that Congress must resolve the dispute over
some $8.8 billion in debt that the program
has accumulated. Unfortunately, the Enrich-
ment Program is far from stabilized, and the
simplest “resolution” of the debt—which is
acknowledged by all relevant government
agencies—is repayment.

As Norman notes, Senators Ford and
Johnston have introduced a bill to “forgive”
approximately 95%, or all but $360 million,
of the debt owed to the taxpayers. One of
the reasons for this enormous subsidy is
ostensibly to prevent U.S. utilities from
going abroad for cheaper enrichment ser-
vices furnished by foreign government-
owned suppliers. There are ways to accom-
plish the same goal without costing the
taxpayers more than $8 billion. For exam-
ple, DOE’s domestic market (about two-
thirds of DOE’s business) can be maintained
through use of existing authority in the
Atomic Energy Act to require domestic
utilities to purchase enrichment services
from DOE.

Another objective of the $8.4-billion
“write-off” is to hold on to foreign sales of
approximately $400 million per year. But
many of these sales would remain with DOE
regardless of price because of political con-
siderations in the foreign trade area. The
$400 million is not all, and may not repre-
sent any, profit. Therefore, the cost of the
subsidy grossly overshadows the value of
retaining a market that costs more to serve
than can be recovered.

Furthermore, most of DOE’s foreign sales
are lost, not to higher prices, but to foreign
utilities (which are generally government-
owned) patronizing their home countries’
new enrichment services.

Booz-Allen & Hamilton, the consulting
firm that reviewed the situation for Martin
Marietta (DOE’s enrichment plant opera-
tor), recently testified before Congress that
DOE'’s foreign competitors lack the capacity
to service defecting DOE customers until
the mid-1990s. Therefore, DOE could max-
imize the value of the enterprise and in the
process recover most if not all of the debt by
simply raising its prices with no fear of lost
sales. While we do not agree with all of the
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policy recommendations made by Booz-Al-
len, we do agree with their conclusion that
DOEF’s current strategy of cutting prices
without much attention to the future is “not
viable.”

There are two additional matters that
Norman does not mention in his article.
First, DOE has a legal obligation to recover
all the costs of its civilian enrichment pro-
gram under section 161v. of the Atomic
Energy Act. This requirement, which has
been in the law since the federal government
began providing enrichment services to ci-
vilian customers in 1969, is designed to
prevent exactly the type of taxpayer subsidy
now advocated by Senators Ford and John-
ston, DOE, and the nuclear utility industry.

Second, DOE ran up the $8.8-billion
debt in question by investing in unnecessary
capacity (diffusion plant upgrades and the
gas centrifuge) rather than repaying the
Treasury. DOE took these actions at the
insistence of the nuclear utility industry, as
evidenced by congressional testimony of the
Edison Electric Institute and others. The
utilities testified that they would pay for the
capacity and that the risks of not having it
available outweighed the risks of having too
much. They are now reneging on their own
commitment by threatening to turn to other
suppliers unless DOE or Congress “for-
gives” their $8-billion debt.

Contrary to Norman’s assumptions, the
Ford-Johnston approach would not result in
a more “businesslike” enrichment program,
would write-off a debt that can be recovered
and would not protect against the accumula-
tion of additional debt to taxpayers requir-
ing additional write-offs in the future. Also,
payback to the Treasury can be made with-
out harm to DOE or to the nuclear industry
or its ratepayers. Full recovery of the debt
would add less than one-tenth of a cent to
the cost of each nuclear-generated kilowatt-
hour. Such a payback would be in accord-
ance with existing law and more than 20
years worth of commitments by the federal
government and the nuclear utility industry.

John Longnecker, the DOE official in
charge of the enrichment program, is
quoted as proposing that the enrichment
business “is a profitable niche of the nuclear
business internationally” and that “[t]he
only way we can be beaten is for the United
States to choose not to compete.” He has
proved that the only way the program is
“profitable” is by gargantuan taxpayer sup-
port. The cost to the United States for
increasing DOE’s market share as suggested
by Longnecker and as proposed by Senators
Ford and Johnston is $8 billion now and
more later out of the pockets of U.S. taxpay-
ers. Even this negative “profit” would result
in only marginal expansion of DOE’s mar-

For More About
Harris Ultra-Low
Temperature
Freezers Call The
Authorized Sales
Organization in
Your Area

Or Call Harris,
800-221-4201.

MA, ME, NH, CT, RI, VT

Rush Associates, 617-899-9630
NY (East), NJ (North)

LabRepCo, 914-668-2800

NY (West)

Upstate Scientific, 716-328-3102
DE, NJ (South), PA (East)
LabRepCo, 215-357-4357

MD, DC, VA

MidAtlantic Labs, 301-428-9880

NC, SC

ACC Sales, 919-929-6212

GA, AL, TN (East)

J. B. Williams & Associates, 404-251-1505
FL

K. E. Boyarsky & Associates, 305-394-4691
MI, OH, IN, KY, WV, PA (West)

R. J. Rauch & Associates, 419-866-0292
IL (North), Wi (South), IA (East)
Motordor, 312-833-2700

IL (South), MO, KS

Bio Resources, 314-968-2326

MN, ND, SD, NB, Wi (North), IA (West)
Gibbco, 612-786-2146

TX, OK, LA, MS, AR, TN (West), NM
Scimetrics, Inc.

800-231-2085, In TX 800-392-2421

Co, UT, Wy

J. P. Scientific, 303-799-6536

CA, AZ, NV

Vanslager Associates, 408-370-7900
WA, OR, MT, ID, AK, HI

Northwest Scientific Instruments
206-259-0123

CANADA

Ingram & Bell, 416-443-9647

Harnis

Harris Manufacturing Company
P.0. Box 38, North Billerica, MA 01862
Phone 1-800-221-4201 Telex 577449




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
Cmbolu have

with Naene CryoBoxes?

| Cool Storage

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

~ 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 liguid-nitrogen
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Advanced Nalgen@ Cryow;:

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
Nalgené Brand Products

The ability tolisten.
The technology
torespond.

rSend for free samples.

Prove it to me that Nalgene
l Cryoware beats the others cold.
Send free trial samples of Nalgene '
I Cryovials and more information
about advanced Nalgene Cryoware.

NAME
TITLE

I ( )

COMPANY (ORGANIZATION)
i

ary STATE
I Nalge Company, A Subsidiary of Sybron Corp.

Box 20365, Rochester, NY 14602-0365 56
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The wavelength you don't see...
could be the most important

LKB’s new Wavescan-EG software,
used with the LKB Diode Array Detector,
can be indispensable when searching for
a hidden wavelength in an ocean of chro-
matographic data.

No hidden peaks. No need to reinject
the sample and try again. Just plain sail-
ing.

Wavescan-EG software ensures peak
purity control and positive identification
of HPLC data, every time. It’s state-of-
the-art enhanced graphics capabilities,
coupled with the power of an IBM AT or
XT, provide high quality, detailed presen-
tation of isograms, chromatograms, and
spectra—as well as 3-D topograms. Spec-
tral data can be manipulated and analyz-
ed from every possible vantage point.
Define and zoom-in on an area of interest.

Simplicity is the key with Wavescan-
EG, as its easy, mouse and menu-driven
program permits rapid run parameter
settings for precision chromatography.
Access to spectra, chromatograms and
other two- and three-dimensional repre-
sentations has never been easier; sample
identity and purity never more explicitly
assured; the potential for post-run profes-
L e i e e o D sonal produsiviy neve greate!

s R s You won’t miss a single wavelength
with Wavescan-EG.

This 3-dimensional topogram was produced using WAVESCAN-EG.

Chromatography Division

LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. Tel. 08-7998000, telex 10492

Antwerp (03)2189335  Athens-Middle East + 30(1)894 7396  Beijing 890621 ® Copenhagen (01)2950 44 ¢ HongKong (852) 5-814 84 21
London (01) 6578822 @ Lucerne (041)57 44 57  Madras (044) 4528 74 ® Moscow (095) 255-6984 ¢ Munich (089) 85830 e Paris (01) 64 4636 36
Rome (06) 399033 @ Sao Paulo (011)578 4138 ® Stockholm (08) 764 7550 ® Tokyo (03)293-5141 ® Turku (021) 678111 ® Vienna + 43(222) 921607
Washington (301) 963 3200 ® Zoetermeer (079)319201 Over 60 qualified representatives throughout the world.
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Acquire the Image

Advanced Advanced technology
Machine Vision

Technology

For High

Performance

Electrophoresis

Analysis

Flexibility

Simple, logical menus

Customer commitment




HOW TO SAMPLE
THE NEWEST
ADVANCEMENT IN
MICROANALYSIS.







ONE DROP AT A TIME WITH...

» pH Electrodes

+ Tabletop Ultracentrifuge

« Biomek™ 1000 Workstation
» System Gold HPLC

A few microliters.

That's all the sample it
takes to get from separation to
final answer with Beckmar's
across-the-board Microanalysis
Capabilities.

Only Beckman provides a
full range of instrumentation to
handle precious samples with
easy recovery, time after time.

Start with our pH Electrodes
that measure samples as small
as 100 uL. accurately, optimizing
all phases of biochemical analyses.

For isolation of cell com-
ponents and macromolecules,
Beckman's Tabletop Ultracen-
trifuge uses small samples to
prepare subcellular fractions in
minutes, and to separate plasmid
DNA in as little as five hours.

For microplate immuno-
assays, the Biomek™ 1000
Workstation automates sample
handling from pipetting
through optical density analysis
and allows further sample
manipulation — automatically —
when positive wells are identified.

Our new System Gold Per-
sonal™ Chromatograph and
HPLC columns permit the purifi-
cation and analysis of pico-to
femtomolar quantities of biologi-
cal materials with excellent
recovery of mass and activity.

For radioactive analysis, Beck-
mans advanced Liquid Secintil-
lation System provides accurate
measurement of DPM activity in a
microfuge tube using as little as
200 uL of sample/cocktail, saving
preparation time and disposal costs.

And finally, our UV-Visible
Spectroscopy Systems give
accurate measurements of nucleic

» Liquid Scintillation System

= UV-Visible Spectroscopy
Systems

* Enhanced Software

acids and proteins using less than
50 uL.. Samples are recoverable
for further experimentation.

Final answers are more
quickly available with our new full
line of Enhanced Software for a
variety of demanding applications.

And our family of equipment
is configurable to your require-
ments. Accessories interchange
in seconds, and all necessary
reagents and supplies are readily
available.

Microanalysis the Beckman
way saves not only your precious
samples, but precious time and
money as well. On the job, you get
rapid and accurate analysis. And
when it's time to order, just pick up
your phone for rapid delivery.

Beckman also delivers peace
of mind. Our commitment to the
scientific community for over half
a century is reflected in our
instrument design, and in our
worldwide support system
designed for fast response to your
service and technical needs.

From smaller sample sizes
to a broader choice of equipment
and supplies, Beckman is with
you every step of the way in
microanalysis. To sample the latest
advancements, phone your
Beckman representative toll-free
at 1-800-742-2345, or write
Beckman Instruments, Inc., Mail
Station D-32-D, 2500 Harbor
Blvd., Fullerton, CA 92634. Offices
worldwide. '

BECKMAN

A SMITHKLINE BECKMAN COMPANY . -

©1987 Beckman Instruments, Inc.
™ Trademark of Beckman Instruments, Inc.
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These magic cubes
hold the secret

to better
fluorescence
microscopy

The secret is out! Leitz® fluorescence microscopy
systems can transform weak, lackluster fluorescence preparations
into brilliant fluorescence images with all the contrast and resolution
you demand. No, it's not magic...just the performance you expect from
the leader in epifluorescence microscopy.

Our innovative filter systems provide a choice of cubes for every fluorescence
microscopy application.

Leitz optical designers have been busy engineering the “state of the art”
in light collection systems, filters, and exclusive fluorescence objectives for
your research and diagnostic applications.

Let Leitz work some magic into your fluorescence microscopy.

E. Leitz, Inc., Rockleigh, NJ 07647. (201) 767-1100.




When it comes to protein separations. ..

Finally, versatile protein
chromatography.

There’s no law that says that protein
chromatography systems have to

be narrow-minded. That's why we designed
our Series 400 HRLC™ (High Resolution
Liquid Chromatography) protein systems
to perform an extraordinarily wide range
of protein separations — both preparative
and analytical. Look the field over, but
you won't find any systems that can match
the flexibility of our Series 400 HRLC
instruments.

m Corrosion-free construction.
A new solvent delivery system provides

Elution of human hemoglobin A(HbA)
from Affi-Prep™ 10 Mab cartridge
Column
ﬁ' unelained pOIES  piyt Prep™ cartridge
T Instrument: Series 400
HRLC protein system

B ’o m Chemical 1414 Harbogr Way %outh
; Richmond, CA 94804
Division (415) 232-7000

acorrosion-resistant solvent delivery path.
And that goes a long way toward protecting
your investment in a Series 400 system!

® Choice of flow rates. Optional pump
configurations (with titanium heads ) offer
flow rates of 10 ml/min or 40 ml/min.
The unique Soft-Start™ pump is included.

W Wide range of operating pressures.
Unlike many protein chromatography
systems, Series 400 HRLC protein systems
handle a full range of operating pressures.
As a result, the system can perform every
type of separation, from gel filtration

to reversed phase.

W Easy operation. Bio-Rad’s IBM-based
chromatography data station collects and
displays up to two channels of data, per-
forms sophisticated data manipulation,
simplifies methods development, and
provides complete control of your system.

m Applications kits. A full line of appli-
cations kits such as the High Performance
Microanalysis Kit and High Performance

800-843-1412

Affinity Chromatography Kit tailor the
system to your applications needs.

B It's the Chemistry that Counts.
Other companies may have protein chro-
matography systems. But none come
close to providing you with so many
chemistries — affinity, immunoaffinity,
hydroxylapatite, hydrophobic interaction,
ion exchange, and of course, reversed
phase and gel filtration.

Contactus today foranin-depth evaluation
of your protein separation needs.

Very rapid separation of the components

of MOPC21 ascites fiuid
16 Instrument: Series 400
HRLC protein system

Column: Microanalyzer*
MA7 cartridge

Sample: Ascites
MOPC 21, diluted

Also in Rockville Centre, NY; Hornsby, Australia; Vienna,
Austria; Mississauga, Canada; Watford, England; Munich,
Germany, Hong Kong; Milan, Italy; Tokyo, Japan, Utrecht,
The Netherlands; and Glattbrugg, Switzeriand.
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Measurements
in Living Cells

CALCI

Intracellular changes in free calcium concentra-
tions control a variety of cellular processes. Significant
calcium fluctuations may occur over periods from
milliseconds to minutes.

You can measure calcium fluxes over these inter-
vals with the ACAS 470 Fluorescence Workstation.

The dual wavelength Simultaneous Detection
System on the ACAS 470 measures emissions from both
free and bound forms of the fluorescent calcium
indicator, Indo 1. The ratio of these measurements can
be used to calculate free calcium concentrations.

The simultaneous collection of data with the
ACAS 470 provides ratio values that allow you to
measure accurately very rapid changes in free calcium
concentrations.

Complete the picture on temporal and spatial
measurements of calcium in living cells by calling us at
1-800-247-8084. In Michigan call collect at 517-349-7200.

Or write to:

Meridian Instruments, Inc.
2310 Science Parkway
Okemos, MI 48864
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Recently,
the #2 flow cytometry
company
purchased the assets
of the #3 company
and now claims
to be challenging #1.

We already know
who’s going to win:



The Cus

The spirit
behind
our success

At Coulter, we welcome the
competition. We entered the
marketplace in the late seventies
after many years of development.
It was that spirit of competition
that quickly made Coulter the
flow cytometry leader.

And today, it’s in that spirit
that we continue to maintain an
urgent, concentrated focus on
our primary objectives: the needs
and applications of our custom-
ers. The result is Coulter instru-
ments and accessories that meet
those objectives more effectively
than those of the competition.

Our philosophy is simple ...
if you win, we win.

Because we know
some things just can’t
be bought

For instance, no one can buy a
thirty-year history of product
service and technical support
like Coulters ... it must be devel-
oped and nurtured from within.
It involves human interaction
and thrives on such human val-
ues as commitment, dedication,
pride and genuine interest in cus-
tomer need. Coulter’s reputation,
its people, its service and techni-
cal support are as important to
Coulter customers as the prod-
ucts themselves ... to us, this is
priceless.




jomer:

We stand on a
history of innovative
excellence

From the “Coulter Principle”,
which gave birth to the first flow
cytometer, through the EPICS® V
to the EPICS® Profile, the
world’s first clinical flow
cytometry analyzer, Coulter has
been bringing innovation to
instrument technology to meet
customer need and help expand
the applications of flow
cytometry.

Our history is earmarked with
innovations that meet the specific
wants and concerns of our cur-
rent and potential customers.
Innovations such as those impor-
tant to your safety, those that
take advantage of the power of
computer technology, and pro-
vide improved analysis of two-
three- and four-color assays.

All this makes
the future worth
watching

At Coulter, we manage progress
without building in obsolescence.
Our sophisticated laser flow
cytometers are engineered for
upgradability ... system by
system. We make the only instru-
ments that are upgradable from
one generation of technology

to the next. And that’s only one
of the ways we're responding to
your needs ... and why our
future is worth watching -
because it’s your future too.

At Coulter, -
the customer is
always first.
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SDS-PAGE, 2-D electrophoresis, blotting,
and electro-elution.
All in the same cell.

Chemical 1414 Harbour Way South Also in Rockville Centre, NY; Hornsby, Australia; Vienna,
l RAD Division Richmond, CA 94804 Austria; Mississauga, Canada, Watford, England; Munich,
Phone (415) 232-7000 Germany; Milan, Italy; Tokyo, Japan, Utrecht, The Nether-

800-4-BIO-RAD lands; and Glattbrugg, Switzerland.
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DON'T OVERSPEND

YOUR GRANTS!

Wlacintosnl In Use at over 100 Universities!
GRANT MANAGER"™ PERSONNEL MANAGER™
Available for IBM PC and Macintosh Available for IBM PC and Compatibles

¢ Up-to-the minute GRANT BALANCES

.

Maintains PERSONNEL SALARIES
DISTRIBUTES salaries among grants
Pfojects Grant ENDING BALANCE
LINKS to GRANT MANAGER

$425

¢ PRINTS ORDERS on YOUR forms
* Customized VENDOR CATALOGS

* RECONCILES to University Ledgers
$425

L

Call or write for FREE 8-page brochure. Demonstration Disks $10 each.
30 Day Money-back Guarantee! Buy both programs and save $100!

Niles & Associates

_EEF 2200 Powell, Emeryville CA 94608 S aole. Comanter. Ine

Telephone  (415) 655-6666
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Cell separations should be
reproducible, simple and economical.
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For the right answer to any sample
or reagent preparation question...

aamp\e Prepa’ ANOT
eLs =
‘-\\\-\«.a.\( pexon wan

Chemical 1414 Harbour Way South Also in Rockville Centre, NY; Hornsby, Australia; Vienna,

Division Richmond, CA 94804 Austria; Mississauga, Canada; Watford, England; Munich,
(415) 232-7000 Germany; Hong Kong; Milan, Italy; Tokyo, Japan; Utrecht,
800-843-1412 The Netherlands; and Glattbrugg, Switzerland.

It's the Chemistry that Counts”
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The results of your restriction endonuclease digestion
depend on three variables—the enzyme, the buffer and the
DNA. For the highest assurance of performance, researchers are

turning to BRL.

m Rigorous and thorough testing plus years of experience yield
enzymes with dependable, reproducible performance.
@ REact™ buffers ensure proper reaction conditions—and
are qualified for use with each enzyme.
® Performance is guaranteed on our substrate DNA.,
With proper use and handling, our restriction endo-
nucleases and REact™ buffers provide dependable, repro-
ducible performance. We guarantee it !
If the restriction endonucleases you ordered from BRL
aren’t performing to your standards, call us. Our Tech-Line™
specialists are available to answer your questions, and our
Customer Relations representatives will send you a replacement
if you’re not satisfied.
Discover for yourself why researchers are turning to BRL
for high quality in restriction endonucleases. The reassurance of
guaranteed performance is just one reason why.

For research use only. Not intended for any human or animal diagnostic or therapeutic use.

Bethesda Research Laboratories GIBCO/BRL
Life Technologies, Inc. Life Technologies, Inc.
P.O. Box 6009 2270 Industrial Street
Gaithersburg, MD 20877 U.S.A. Burlington, Ontario
Telex: 64210 BRL GARG UW Canada L7P 1A1
To order: (800) 638-8992 Telex: 0618270
Tech-Line™: (800) 638-4045 To order/Tech-Line™: (416) 335.2255
In Maryland and outside the
U.S.A.: (301) 840-8000




SORVALL Ultracentrifuges let you

select the speed and automation
that’s right for you!




Take A
Closer Look

INTRODUCING NARISHIGE USA

Now you can purchase famous NARISHIGE
roducts directly from NARISHIGE in the
SA. We are the exclusive USA source for

NARISHIGE CO., JAPAN. NARISHIGE USA
now offers you immediate delivery, prompt

reliable service, and exceptional values on
NARISHIGE instruments.

Our products are the newest, most
sophisticated instruments to come from this
world renowned manufacturer; including new
® Microdrives ® Micromanipulators
® Micropipette Pullers ® Microgrinders
° Micro}orges and ® Microinjectors. All available
with a One-Year Warranty and local service.

All NARISHIGE USA instruments are offered
through a select group of local dealers, who will

.be happy to demonstrate our products to you.

For more information or the name of your local dealer call or write:
ITARUISEHIGD USA 1110,

One Plaza Road, Greenvale, New York 11548
(516) 621-4588

(800) 445-7914
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For Your Science Library

Biotechnology: The Renewable
Frontier, D.E. Koshland, Jr., ed. Like
its predecessor, this volume covers
the latest and most important topics
in biological RED. It illustrates the ex-
traordmary cross-disciplinary aspects of modern biology and
its tremendous impact on the future with sections ranging
from new techniques, immunology, developmental biology,
cancer, hormones, sensory phenomena, and more.

1986; case $29.95, $23.95 for AAAS members; paper $17.95,
$14.35 for AAAS members; 384pp

B rovesinne
B CHEMICAL
B sciences 8

Frontiers in the Chemical Sciences,
W. Spindel, RM. Simon, eds. Fo-
cuses on the themes of fundamental
chemical change and extreme
molecular complexity. Details prog-
ress in all areas of chemistry, including new work in ultrafast
reactions, catalysis, conduction organics, enzyme mechan-
isms, and materials and analysis.

1986; case $29.95, $23.95 for AAAS members; paper $17.95,
$14.35 for AAAS members; 624pp

Neuroscience

R

R

e ————

Neuroscience, P.H. Abelson, E. Butz,
S.H. Snyder, eds. Neuroscience re-
search ranging from genetic engi-
neering to clinical therapy is pre-
sented. Provides an integrative treat-
‘ment of brain anatomy, physiology, and chemistry and ad-
dresses fundamental questions concerning nervous system
functioning.

1985; case $29.95, $23.95 for AAAS members; paper $14.95,
$11.95 for AAAS members; 454pp

Edited by Philip H. Abelson
Eleanore Buts
Solomon H. Snyder

The American Assaciation for the
Advancement of Selenze

AIDS, R. Kulstad, ed. Research

papers and reports on acquired im-

mune deficiency syndrome (AIDS)
published between August 1982 and
September 1985 show how far AIDS
research has come and provide an indication of the direction
in which it might go. An overview of research in AIDS is
provided by Myron Essex, chairman of the Department of
Cancer Biology, Harvard University School of Public Health.

1986; case $32.95, $26.35 for AAAS members; paper $19.95,
$15.95 for AAAS members; 654pp

Papers from Science, 1982-1985
Edited by Ruth Kulstod

Astronomy &
Astrophysics

Astronomy & Astrophysics, M.S.
Roberts, ed. From the solar system to
the pulsars at the very edge of the
s observable universe, this volume re-
veals a broad, coherent, and contem-
porary picture of our astronomical universe. Topics range
from the solar system, the structure and content of the
galaxy, galaxies and cosmology, and instrumentation.

1985; case $29.95, $23.95 for AAAS members; paper $17.95,
$14.35 for AAAS members; 384pp

Edited by Morton 8. Roberts

& Biological
Frontiers

OO
feereremestimsirmoem——————
——  Diotechnology & Biological Fron-
tiers, P.H. Abelson, ed. Covers the
most important topics at the forefront
of biological RED and deals with both
fundamental research techniques
and practlcal applications. For researchers and students in
all fields of biology, agriculture, and the health sciences.

1984; case $29.95, $23.95 for AAAS members; paper $14.95,
$11.95 for AAAS members; 550pp

Edited by Philip H. Abelson

Tho Asy Assaciation ‘m' w

Order from AAAS Marketing, Dept. SA, 1333 H Street, NW, Washington, DC 20005.
Please add $1.50 for postage & handling per order. Allow 4-6 weeks for delivery.




BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

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

O Formats bibliographies exactly as you want them

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

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

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. s' 95““

RT-11, TSX-Plus, RSX-11,P/0S . . .. .. 3250“
VAX/VMS (nativemode) ............ 335000

ANY
MANUAL
wioa 150 A% $20%
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 72 % sales tax.

LIPOSOMES |
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REPRODUCIBLE —HOMOGENEOUS —
EXTREMELY RAPID

less depending on the nature

Our new commercial ofthe IiI:Jid. Sample volume is
LIPOSOMAT guaranteesthe normally 5-10mlorupto
reproducible preparation 200ml if used in combination

with an additional instrument.
Smaller volumes are prepared
by our smaller liposome instru-

of uniformly sized uni-
lamellar or oligolamellar
liposomes of controllable

size with very high encap- ments, industrial quantities can
sulation efficiency for both, be produced with our pilot plant.
hgdrophilic and/or lipo-

philic agents as drugs, The LIPOSOMAT is used especially
enzymes etc. for studying of drug/protein/cell -

liposome interactions in vitro and
Liposome size is selectable invivo, for membrane recon-
between 25 and 600nm dia- stitution experiments, and for
meter. Formation of the lipo- the transfer of macromolecules e.g.
somes is achieved withinafew genetic material into cellsin gene
minutes! Lipid lossis1-2%or  technology and biotechnology.
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NEW FROM [

“0D” METERING
mMP * Higher Flow Rates

—0 to 2,500 ml/min

e Superior Bubble
Clearing
® Lower Dead
(. 7 Volume
s - Adjustable and
Reversible Flows
* Convenient
A Stroke-Length
Witn bl igiator  Control Knob

g Long-Term Drift-Free
Accuracy 0.1% —

Available from stock 13

for immediate shipment! Va'alveless Posm\_re
Displacement Piston
Design

CALL TOLL-FREE , ;

800-223-3388 * New Dial Indicator

IN NY STATE for Easier Flow

516-922-6050

Adjustment

@ FLUID wmerering, inc.

P.0. BOX 179, 29 ORCHARD STREET. OYSTER BAY. NY 11771
TELEX 5101001281

2nd Annual AAAS Colloguium on Science, Arms
Control, and National Security

Science & Security:
Nuclear and Conventional
Forces in Europe

September 28-29, 1987
Hyatt Regency Crystal City, Arlington, VA

Hear top-level administration officials and
nationally recognized analysts discuss the com-
plexities of European security, SDI, and the inter-
play between science and technology and arms
control/national security policy.

Plenary Sessions will examine a wide range of rele-
vant topics. Smaller Group Panel Sessions will pro-
vide opportunities for debate and lively discus-
sion. All registrants will also receive a Pre-
conference Reader and complete Colloquium Pro-
ceedings.

For more information, call the AAAS Program on
Science, Arms Control, and National Security at
(202) 326-6490.

American Association for the Advancement of Science
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DEVOTE MORE TIME
TO SCIENCE!

REFERENCE MANAGER: The premiere
bibliographic management software.
References entered at the keyboard or
imported from a service such as Medline
may be retrieved in seconds! Automatically
prepares bibliographies and manuscripts for
publication.

GRANT ACCOUNTANT: For greater
accuracy in managing your grant accounts.
Generates requisitions and allocates costs to
appropriate grants. Payroll costs are auto-
matically posted to any grants specified!
Check the status of any grant or purchase
order instantly!

Available for IBM PC and compatibles ‘(Macfntosh versions
available soon). Enjoy speed, fiexibility and ease of use with
software products from: Research Information Systems, Inc.

Reference RESEARCH
INFORMATION
SYSTEMS, INC.

Call TOLL FREE (800) 722-1227 (in California (619) 753-3914)
1991 Village Park Way, Dept. S., Suite 205, Encinitas, CA 92024
In Western Europe: Bilaney Consuitants GmbH, Flrstenwall 178, 4000 Dusseldorf 1, Dept. S
Telephone 0211/37 60 91 WEST GERMANY
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FIRST ANNOUNCEMENT

CALL FOR PAPERS
ENZON’S 2ND CONFERENCE IN A SERIES

“Innovations in Protein Therapeutics:
From Research to the Clinic”

Planned for December 9-11, 1987
Walt Disney World Resort
Lake Buena Vista, Florida

The field of peptide and protein therapy has expanded tremendously
over the past few years. Both heterologous and homologous proteins
are presently being considered for treatment for a variety of diseases.
This conference is intended to address improvements in the pharma-
codynamics, pharmacokinetics and immunology of proteins through
various methodologies such as polyethylene glycol (PEG), albumin
and dextran modification; liposomes and slow release techniques etc.
Basic research through advanced clinical studies will be discussed.

You are invited to submit a proposal for presentation at the conference.
A brief abstract of no more than 500 words should be sent to M.L.
Nucci, ENZON Inc., 300 C Corporate Court, South Plainfield, NJ,
07080, postmarked no later than July 30. ENZON will notify you of
acceptance no later than August 30.
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 COMMUNICATE QUICKLY )

WITH COLLEAGUES
ALL OVER THE WORLD

The International Information Center for Plant and Animal

Biotechnology has established an electronic mail network

for the biotechnology community. You may connect to the

system with any personal computer in any city in the U.S.

and from over 40 other countries. Electronic mail has al-

ready changed the way thousands of researchers com-

municate. The ICPAB NETWORK is being operated by

The University of Georgia through a non-profit cooperative

that provides modern communications technologies at a

reduced cost.

» Send letters, reports, data, abstracts, preprints to
collaborators, associates, or editors, across the world.

* Transfer computer programs and files to others error-free

* Schedule or actually conduct meetings on-line.

» Stay in touch with your office when traveling.

* Post jobs, meetings, announcements on bulletin boards.

¢ Access Telex, OAG, Foundation Center Grants.

INTERNATIONAL INFORMATION CENTER « PLANT & ANIMAL BIOTECHNOLOGY

PO Box 2006, U of Georgia, Athens, GA 30612 USA
Qalephone (404) 542-6377
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Telex 490000659y

Micromani spulators,
Microscope Stages and
Precision l.aboratory Tools

C A T A L O G

Manual, DC or stepper motor micromanipulators and
microscope stages

Custom-made precision slides and positioners

Micromanipulators and bases in-stock
for immediate delivery

Send today for this catalog featuring
hundreds of general and special
purpose micromanipulators.

The single source
for all your micromanipulator needs.

[Ed STOELTING
1350 S. Kostner Ave. Chicago, lllinois 60623
(312)522-4500
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YOU GAN'T MOVE
MOLEGULES WITHOUT
WHATMAN PAPER.

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

The problem.

Often, biologically active pro-
teins 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, iso-
lation of such amounts of
proteins in a form suitable for
sequencing remains a
challenge.

A solution.

Aebersold et al! developed

a method involving the direct
electrophoretic transfer of
proteins and cleavage frag-
ments onto activated What-
man 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-dimensional polyacrylamide
gels.There is no apparent restriction regarding the solubility,
size or charge of the proteins.When using SDS-PAGE
techniques, 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 effi-

— w—
-— -—
v v

ciencies are typically in the
range of 70 to 100%, even for
high molecular weight pro-
teins (100K to 200K daltons).

Superior for
microsequencing.

The activated Whatman glass
microfibre filter paper pro-
vides high initial yields and
increased step-wise yields.
As a result,dramatically ex-
tended sequence determina-
tions are possible. Based on
theoretical calculations, for
example, for 20 pmol of pro-
tein and a detection limit of

2 pmol, 33 residues can

be determined where only

25 were possible previously.
Background 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 dur-
ing electrophoresis, no NH,-terminal blocking occurs.

Get more information today.

For a complete description of this straightforward, cost-
effective method for isolating and sequencing submicro-
gram 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.

1Aebersold, R.H. Teplow, D.B., Hood, LE., and Kent, S.B.H. (1986) J. Biol. Chem. 261, 4229-4238,

\Ad Whatman
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ecevomc  THE IBI GOLD
GRADES STANDARD

:

IBI 1s proud to introduce the first BLOT QUALIFIED line of GENOMIC GRADE™ restriction
enzymes specifically designed for RFLP, gene mapping and OFAGE/FIGE applications. In addition
to our normal stringent quality control procedures, each lot is assayed on high molecular weight
GENOMIC DNA. Samples prepared from both peripheral blood and cultured cells are digested to
completion, transferred to a nylon membrane and subsequently probed. By incorporating into our
Quality Control assay procedures the same substrate used in your own experiments, GENOMIC
DNA, many commonly observed artifacts related to genomic analysis are eliminated. These unique

functional assays guarantee:

B STRONG UNIT EQUIVALENTS —The number

of units required for complete digestion of DNA
derived from both peripheral blood and cultured
cells is reported for each lot of Genomic Grade
enzymes. By taking into account due to substrate
specificity (GENOMIC DNA vs. lambda), or the
protocols employed in sample preparation (blood
vs. cells), the likelihood of a partial digestion in
your hands is minimized.

B OPTIMAL SIGNAL-TO-NOISE RATIO —

Minimum acceptable signal-to-noise ratio is
determined by laser densitometry of blot
autoradiograms. High levels of background or
smeared lanes can obscure complex or faint
patterns making data difficult or impossible to
interpret. Each lot of Genomic Grade enzyme has
passed this sensitive functional assay.

MW
ORIGIN

231kb___

94kb_ | gug
6.6kb__

4.4kb___

23kb___
2.0kb__

DNA was prepared from normal peripheral blood leukocytes, di-
gested to completion with Pvu II (Genomic Grade) and transferred
from a 1.5% agarose gel to a nylon filter membrane. A 1.2 Kb DR
cDNA clone contained in the Pst [ site of pBR322 was used as the
probe. Densitometry values are presented as ratios in the following
format: filter background/lane background/band signal or, in this
example, an average signal-to-noise ratio of 30:1.

Quality Biologicals from ...



Lifeonthe

Mw i iged'y
ORIGIN__

B NO DETECTABLE SPECIFIC ENDONU-
CLEASE CONTAMINATION — The level of de-
tection of extraneous fragments is increased 1,000-
fold under blotting conditions as compared to sen- 239k
sitivities achievable by visual examination of an 9_'%:
ethidium bromide stained agarose gel (5 pico- 6.6kb___
grams as compared to 5 nanograms). These dra-
matically improved levels of sensitivity are a 4.4kb___
prerequisite if easily misinterpretable artifacts are
to be avoided.

23kb_—
M NO DETECTABLE PLASMID CONTAMINA- 2.0kb__ -

TION — Only intact-vector probes are used in
IBI's Genomic Grade blotting assays to ensure that -
even trace amounts of vector DNA contaminants in v
the enzyme preparation are readily detected. This
more closely resembles the conditions in your own —
lab where gel purified fragments invariably contain
some vector material. The level of sensitivity ex- e
ceeds 5 picograms plasmid DNA per lane, elimi-
nating the possibility of false positives.

DNA was prepared from three different cultured B-lymphoblas-
toid cell lines, digested to completion with Rsa I (Genomic Grade)
and transferred to a nylon filter membrane. A DR clone contained
in the plasmid pBR322 was then nick-translated and used as the
probe. DRB was employed because of its highly polymorphic nature.
As is evident in the autoradiogram, no signals are present in the mo-
lecular weight range >2.3 Kb, where one would expect to detect
plasmid contamination.

Has your ability to interpret your southern blots become more of an art than a science? Protect
the integrity of your precious samples, as well as your interpretations. The highest level of confi-
dence is assured with IBI Genomic Grade Enzymes. FUNCTIONAL TESTING guarantees uncom-
promised enzyme performance and reliability in this specialized area of application.

GENOMIC GRADE™ restriction enzymes — ANOTHER IBI FIRST!

To find out more about this exciting new line of GENOMIC GRADE restriction enzymes please
call 1-800-243-2555 today. International inquiries, call your local IBI affiliate or IBI at 203-786-5620.
TELEX 643993. IBI CANADA, call TOLL-FREE 800-387-1525.

The Cutting Edge of Molecular Biology
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Illustration at right
shows how CO-BIND™
surface (top) binds a
higher concentration of
protein more uniformly
than other protein bind
ing methods (bottom).

Now a surface

modification one thousand
times thinner than this page
can revolutionize the

binding of protein to polymer

Introducing

'COBIND

New CO-BIND™technology
modifies a polymer surface,

chemically activating it to ’t )‘ ’t ’( ( %
increase protein binding capacity i

CO-BIND™

by up to five times over other
technologies.

Test systems modified with
CO-BIND™ offer CV's significantly
lower and more uniform than
those employing other bind-

ing technologies. Improved
uniformity and sensitivity of
ELISA and other diagnostic
methodologies reduce reagent
usage, providing significant cost
savings. And because surface
modification is limited to a maxi-
mum depth of a few molecular
layers, the base polymer retains
complete optical clarity for uncom-
promised spectrophotometry.

CO-BIND™ activates almost any

polymer article, including micro-

titer trays, test tubes, Petri dishes,

strip wells, plastic strips and Profit from Progress
beads—the possibilities are

boundless.

Find out how CO-BIND™ can revo-
lutionize your immunodiagnostic
research and product develop- .

ment. Call 1-800-722-MEMB,

toll free, (in New Jersey call .
201-621-7010), or write Micro Micro Membranes, i
Membranes, Inc. today. 95 Orange Street, Newark, NJ 07102 * 201-621-7010

Circle No. 85 on Readers' Service Card



Book Reviews

Phylogeny and Coevolution

Coevolution and Systematics. A. R. STONE
and D. L. HawksworTH, Eds. Clarendon (Ox-
ford University Press), New York, 1986. xii, 147
pp- illus. $39.95. Systematics Association Special
Volume no. 32. From a symposium, Brighton,
UK., July 1985.

With the development of increasingly rig-
orous methods and new kinds of data for
inferring genealogical relationships among
species, systematics is emerging from a peri-
od of eclipse to take its rightful place as an
essential, integral party to evolutionary stud-
ies. There is increasing recognition that the
study of both adaptive and nonadaptive
traits cannot be divorced from the historical
analysis that systematics includes among its
subjects. Among the topics on which sys-
tematic analyses should make especially criti-
cal contributions is the coevolution of eco-
logically intetacting species. As J. N.
Thompson points out in this volume, coevo-
lution includes two phenomena: coadapta-
tion, the reciprocal adaptation of taxa to
each other, and cospeciation, the joint speci-
ation of associated taxa such as hosts and
their parasites.

In principle, systematics should contrib-
ute to answering several kinds of questions
about coevolution. For example, Ehrlich
and Raven postulated in 1964 that adaptive
radiation (hence, species diversity) of hosts
may be stimulated by escape from parasitism
via the evolution of novel defenses and that
parasites (or herbivorous insects) may diver-
sify when a lineage becomes adapted to a
host group that had escaped exploitation. As
Thompson shows by an analysis of a contro-
versial case in plants and insects, this hy-
pothesis can be tested only by an adequate
diagnosis of species and monophyletic
groups.

If cospeciation is general, the phylogenies
of hosts and their parasites should be topo-
logically congruent, in the absence of extinc-
tion of parasite lineages and of lateral trans-
fer of parasites between host lineages. The
supposition that parasite phylogenies mirror
host phylogenies has been christened “Fahr-
enholz’s rule” by parasitologists and has
long been used as a guide to classification in
parasitology. This rule is examined in this
volume both by workers who do not use
explicitly cladistic methods to infer phyloge-
ny (V. F. Eastop on aphid-plant associations
and I. Beveridge on the helminths of Austra-
lian marsupials) and by several workers who
do (C. J. Humpbhries ¢t 4l. on associations of
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moths, scale insects, and fungi with south-
ern beeches, Nothofagus, and C. H. C. Lyal
on trichodectid lice of mammals). It will be
necessary to read these authors’ primary
publications ‘to evaluate their methods,
which in some cases are not specified and in
others may evoke skepticism. Lyal, for ex-
ample, uses manual methods, which are
notoriously inexact, to determine relation-
ships among 351 taxa of lice on the basis of
only 187 characters. Humphries et al. report
190 equally parsimonious trees for 17 spe-
cies of Nothofagus, which leads one to won-
der if the shortest trees were indeed found.
(Incidentally, their important figure 4.6, on
the Nothofagus relationships implied by the
moth phylogeny, is in error.) These essays
also illustrate the need for explicit methods
of finding, and testing the significance of,
points of incongruence between phyloge-
nies.

With these caveats, the message nonethe-
less emerges that the phylogenies of hosts
and parasites show little congruence at any
taxonomic level. Cospeciation is far from
universal, ahd host lineages seem often to
have lost their parasites. In every case, sister
groups of parasites often occupy unrelated
hosts (for example, rodents and marsupials),
so lateral transfer has been a major feature of
parasite evolution. As the population biolo-
gists (J. A. Barrett, J. E. Parlevliet, J. N.
Thompson) note, genetic variation in many
groups of parasites enables ready transfer to
new hosts; moreover, strict cospeciation
would be expected only if evolution in one
partner caused reproductive isolation in the
other or if populations of both hosts and
parasites acquired reproductive isolation at
similar rates.

Perhaps because long-term associations
are so frequently confounded by transfers to
unrelated hosts, it is hard to demonstrate
progressive coadaptation between associat-
ed lineages—which systematics should in
principle be able to document from charac-
ter analysis. This topic is not treated explicit-
ly in the volume; still, as Eastop says, it is
hard to show that the macroevolution of
cither hosts or associates has been affected
by their interaction, even though adaptation
of individual species to their hosts is clear.

This volume, informative as it is, only
sketches what has been done and what we
may hope for. That Fahrenholz’s rule is
more evident in the breach than the obser-
vance points to the role that systematics may
play in documenting the history of host
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