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Meta-analysis

s one expert has put it, the opin-

ions of experts are on average no

good, because what any expert
concludes in a review of a body of work
is generally based on that person’s train-
ing. But through the statistical tech-
nique called meta-analysis it may be
possible to bring more rigor to the
summing-up efforts of data analysts in
fields as unlike one another as medicine,
marketing, meteorology, and educa-
tion. Meta-analysis applies formal statis-
tical methods to collections of separate
but similar experiments. It is a contro-
versial technique, subject to various
misapplications and misinterpretations.
The technique, its strengths, potential
applications, and anticipated pitfalls are
described on page 476 by Mann.

Evolution in vitro

ARIATION, selection, and repli-

cation, three events that occur

in evolution, can be made to
occur in the laboratory with a new
procedure called SELEX. SELEX leads
to enrichment of those nucleic acid lig-
ands that bind with highest affinity to a
target protein. Besides providing fur-
ther insights into how proteins and
nucleic acids interact (which is all-im-
portant for understanding gene expres-
sion), SELEX may help elucidate steps
that have occurred in the evolution of
these interacting species and may make
it possible to “evolve” useful high-af-
finity molecules for clinical and pharma-
cological purposes. SELEX is discussed
by its developers, Tuerk and Gold (page
505), and by Abelson in a Perspective
(page 488).

Low-lying locomotion

LACK racer snakes can slither
along the ground in several dif-
ferent ways. When they undulate
laterally, all parts of the body move at
once and a sinusoidal trajectory is traced
along the ground. When they move by
concertina locomotion, which is an
effective strategy for moving through
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tunnels and other tight places, different
parts of the body are in motion while
others are at rest. How costly, in terms
of energy expended, are these types of
locomotion and how do they compare
with the costs of locomotion by limbed
animals? Snakes fitted with masks were
put on motorized treadmills; oxygen
consumption was measured and speed,
endurance, and type of movement re-
corded (page 524). The net costs of
transport (how much energy is required
to move the animal a given distance)
were compared with costs predicted for
limbed animals—birds, lizards, and
mammals—of similar size. Concertina
movement was more costly than lateral
undulation, which was as costly as the
locomotion of the various limbed ani-
mals. This surprising result refutes bio-
mechanical predictions that limbless
motion would be economical. Walton et
al. point out that because limbless loco-
motion is so costly for getting out of
tight spots (the concertina mode), re-
tention of even the smallest of limbs
may have been favored in evolution.

AIDS enzyme inhibitor

IV-1 protease is an enzyme

that is essential for proper as-

sembly and maturation of in-
fectious AIDS viruses; it has therefore
been considered a prime target for novel
antiviral agents. Erickson ef al. describe
the rationale behind the design of a new
protease inhibitor—A-74704—and the
crystal structure of a complex that in-
cludes this molecule in the active site of
the enzyme (page 527). The inhibitor
was designed so as not to be proteina-
ceous; in other instances it has been
found that peptides are poorly absorbed
when administered by the oral route
and are subject to rapid degradation and
metabolism in host organisms. A-
74704 is a symmetric molecule that fits
into the twofold symmetric active site
of the protease. It was 10,000-fold
more selective for the HIV-1 protease
than for other tested proteases, some of
which, like renin and pepsin, are essen-
tial normal components of the host
organism whose activities should not be
inhibited.

Antibodies in cystic
fibrosis

HRONIC lung infections plague

patients with cystic fibrosis, and

death is often attributed to in-
fection with the causative bacterium
Pseudomonas aeruginosa. However, pa-
tients who are able to make “opsoniz-
ing” antibodies to the mucoid exo-
polysaccharide (MEP) coating of these
bacteria appear to fare better than do
those who make nonopsonizing anti-
bodies; the opsonizing antibodies help
leukocytes ingest and then kill the bac-
teria. Although there is no animal
model available for cystic fibrosis, it is
possible to induce chronic lung infec-
tions in mice and rats with Pseudomonas
aeruginosa (page 537). Pier et al. have
found that these experimental animals
can be protected from lung disease with
a MEP vaccine that induces opsonizing
antibodies. This raises the possibility
that a similar vaccine could be used in
humans to induce protective immunity.

Embryoid inducer

factor secreted by mouse cells

can change the way in which

embryonic frog tissue develops
(page 561). During embryonic devel-
opment, animal pole cells from frog
embryos form brains and eyes in re-
sponse to inductive signals. When these
cells are removed from embryos in the
midblastula stage and put in culture,
they differentiate into epidermis and
nothing else. But, when they are ex-
posed to the mouse factor PIF, pig-
mented eyes and brains form, twitching
occurs (a sign of the development of
muscle tissue), and a body axis takes
shape. Sokol et al. partially purified PIF
and show that in its presence explanted
material begins to look like a miniature
embryo. The ability of PIF to induce
frog “embryoids” raises some interest-
ing questions: do frog cells make an
equivalent factor, what is the role of PIF
in mice, what is the relation of this factor
to other inducing factors in developing
organisms, and does PIF interact directly
with tissues or act by inducing other
factors? m RutH LEVY GUYER
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The DL12 Automrutor Because no fwo
people see things exactly the same.

You might see two profiles. Some-
one else, a crystal goblet.

Which illustrates the fact that sub-
jective judgments are hardly the stuff
of consistent analysis. Unfortunately
for many smaller labs, objective pH
determination has just been too costly.

Enter the DL12 —a low-cost auto-
titrator that brings you METTLER
accuracy at an unheard-of price. And
exit the subjective determination of
pH end points.

With a crystal-clear display,
the DL12 brings any lab or quality
control department expanded pH
measurement capabilities. Offers
static measurements to +.002 units.
And records results in user-selected
increments.

But accuracy is only half the pic-
ture. The METTLER DL12 is also faster
and more cost effective than manual
burettes. So it's perfect for anyone
involved in repetitive titrations for
both in-process and end-product
quality control.

Mettler Instrument Corporation
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¥1th 1 mg readability,
this 1s how your balance
perceives a liquid sample

Perception is a matter of perspective. To an ordinary
balance, a liquid sample with 1 mg readability is as dynamic
as a raging sea. In this world made small, slight nudges are
earthquakes. A draft from a closing door is a hurricane.

Scientists commonly call these normal laboratory
disturbances “ambient conditions.” But these common con-
ditions present an uncommon challenge for a high-precision
balance, and the display can flicker madly as it tries to
stabilize on the correct weight.

Sartorius balances with MC 1 technology are the only
balances with a microcomputer—a functioning intelligence
beyond microprocessors. A microcomputer programmed
to filter out noise, vibrations, and other disturbances. The
result? The display stabilizes in half the time of the
competition.

With MC 1 technology, your balance will keep its bal-
ance, and your results will be true to your world.

For more information on this breakthrough in balance
technology, call, write, or circle the number below. Sartorius
Instruments, 1430 Waukegan Rd., McGaw Park, IL 60085.
Phone: 800-544-3409 FAX: 708-689-2038.

sart+rius

Sensitive. Smart. Sartorius.
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In college, you would have killed
for MathCAD. So why aren’t you
calculating with it now?

100,000 engineers and scien-
tists already let MathCAD do
their calculations for them.

Now that college is far behind
you, perhaps it’s time you graduated
from spreadsheets, calculators and
programmmg.

Because in today’s working world
of engineering and science, there’s
no time for anything less than
MathCAD. The software that lets
you perform engineering and
scientific calculations in a way
that’s faster, more natural, and less
error-prone than any calculator,
spreadsheet, or program you could

write yourself.
Thanks to MathCAD’s live
document interface;’ you can enter

equations anywhere on
the screen, add text

to support your work,
and graph the results.

It also comes complete
with over 120 commonly
used functions built right
in. Perfect for creating
complex equations and

Best of 88
Best of 87

MathCAD 2.5 includes 3-D plotting, HPGL sketch
import, and PostScript output.

formulas, as well as exponentials,
differentials, cubic splines, FFI5 and
matrices.

You get three-dimensional
plotting, vivid graphing, and the

ability to import HPGL files from |

most popular CAD programs,
including AutoCAD?

Done calculating? MathCAD
prints a/ your analyses in
presentation-quality documents,
even on PostScript” compatible
printers.

All of which has made MathCAD
far and away the best-selling math
software in the world. In fact, it’s
used by over 100,000 engineers and
scientists —just like you.

There’s MathCAD for the PC.

MathCAD for the Mac, written to

take full advantage of the
Macintosh® interface. And a Unix®
version that utilizes the speed and
unlimited memory of your Unix
workstation.

We also have Applications Packs
for Advanced Math, Statistics,
Mechanical, Chemical, and
Electrical Engineering. Each is a
collection of adaptable mathematical
models, designed to let you start
solving your real world problems
right away.

S8 - Forafree
MathCAD demo
| disk, or upgrade
information, dial
1-800-MATHCAD
__(in MA, 617-577-
@ 1017). Or see
your software
dealer.

Available for IBM* compatibles, Macintosh
computers, and Unix workstations.

TM and ® signify manufacturer’s trademark or registered
trademark, respectively.

1-800-MATHCAD

MathCAD

MathSoft, Inc., 201 Broadway, Cambridge, MA 02139 8
#

U.K.: Adept Scientific 0462-480055; France: ISECEGOS 1-46092768; Germany: Softline 07802-4036; Japan: CRC 03-665-9762; Finland: Zenex Oy 90-692-7677; Italy: Channel 02-4229441. PSE
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Until now, running a lab freeze-dryer was a lot like waiting for water to boil,
constantly watching for vacuum and temperature gauges to fall into a specified range.

Now, touching a single button activates the most advanced laboratory
freeze-dryer in the world. The new FTS Microprocessor Control freeze-dryer
series completely eliminates the guesswork in lyophilization.

Microprocessor control makes the operation totally automatic. It activates
the refrigeration and vacuum systems, tells you when to add product, monitors per-
formance and diagnostics and, with one touch, defrosts and shuts down the system.
Systems Engineered for Results.

FTS is the world leader in laboratory freeze-dryer technology. We offer
an unrivaled range of modular units so you can mix and match refrigeration, vacuum
and product addition systems to maximize efficiency. Manifolds on benchtop units
can be Teflon, acrylic or stainless steel. Titanium condensers are standard on all
models to provide superior corrosion resistance. Stoppering and bulk tray systems are
available to —50°C with compatible condenser modules available to —85°C.

FTS People Make Your Job Easier.

FTS supports a world-wide network of trained, T sy stems
experienced representatives to help you design the Engineered FTS Systems, Inc.
best freeze-dryer for your application. for I PO Box 158

To learn more about how FTS freeze-drying Results. F 5 Stone Ridge, New York 12484
systems can help further your research, call or write TWX 510-247-0547
for our new full-color catalog. Call TOLL-FREE SYSTEMS | FAX:914-687-7481

800-251-1531. In New York State, dial 914-687-0071.
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Separation of Saccharomyces cerevisiae chromosomes, 200 Kb-2.2 Mb © 1990, Bio-Rad

INTRODUCING THE MOST IMPORTANT INVENTION
IN PFGE SINCE THE INVENTION OF PFGE.

Pulsed-field gel electrophoresis (PFGE") is the most powerful method ever developed for genome
and lab-scale DNA mapping.

And the CHEF Mapper™ is the ultimate PFGE tool.

With its incredibly flexible PACE? architecture you can simulate any PFGE technique.

Or create any technique you want using multi-angles (0-360 °), multi-state vectors, asymmetric
voltage programming, rapid switching (50 msec), secondary pulses, and other unique CHEF
Mapper capabilities.

You don't need to be a PFGE expert to get fast, high-resolution separations. A built-in
algorithm based on 5 man-years of PFGE expertise automatically selects the
optimum conditions for the expected size range of the fragments in your
sample, and gives you results at the push of a button. An extended interac-
tive algorithm is also available to help you quickly program key variables to
suit specific separation needs.

The possibilities are unlimited. Call or fax today for a free copy of
the CHEF Mapper brochure. And discover them for yourself.

1. D.C. Schwartz and C. R. Cantor. Cell, 37, 67 (1984).
2. Programmed Autonomously Controlled Electrodes. See S. M. Clark, E. Lai, and L. Hood. Science, 241, 1203 (1988).

(1 -[8[ofo-[a(B LiLL Gl

\ |
CALL TODAY OR FAX 1-800-950-4BIO FOR A FREE EE MAPPER BROCHURE.

B lo RAD Chemical 3300 Regatta Boulevard Also in Rockville Centre, NY: Hornsby, Australia; Vienna,
Division Richmond, CA 94804 Austria; Brussels, Belgium; Mississauga, Canada;

(415) 232-7000 Hemel Hempstead, England; Paris, France; Munich,

1-800-4BIORAD Germany; Hong Kong; Milan, Italy; Tokyo, Japan;

Utrecht, The Netherlands; and Glattbrugg, Switzerland.
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ECET Femtotip®

Our tip for microinjection

The ECET Femtotip has the
top form for microinjection.
The design and outlet
diameter (0.5 £+ 0.2 um) of this
standard capillary are
optimized for accurate micro-
injection in tissue culture
cells. You can start micro-
injection at any time. The
hazard of blockages is
reduced to a minimum with
Eppendorf’s precisely
designed Femtotips.

Eppendorf -

Netheler - Hinz GmbH
P.O.Box 650670

D-2000 Hamburg 65
Telephone (040) 53801-0
Teletex no. 403061 = EGHAM
Telefax (040) 53801556

The tip-top standard capillary

Simplified ;)peration

With the aid of the Eppendorf
Microloader, all capillaries
can be filled with filament.
The Microloader is a very
finely pulled pipette tip that
fits Eppendorf Pipettes 4700
and 4710. It places the liquid
to be injected near to the
capillary tip. By keeping the
path of the injection liquid to

the capillary tip as short as
possible, you minimize
adsorption, aggregation and
concentration effects. There-
fore, you can even handle
smallest volumes with out-
standing precision.

Your distributors:

Fed. Rep. of Germany:
Eppendorf -

Netheler - Hinz GmbH

P.O. Box 650670

D-2000 Hamburg 65
Telephone (040) 53801-0
Teletex no. 403061 = EGHAM
Telefax (040) 53801556

France:

Roucaire S. A.

B.P.65

F-78143 Vélizy Villacoublay
Cedex

Telephone (1) 3946 96 33
Telex no. 697382

Telefax (1) 307087 20

USA:
Eppendorf Incorporated
45635 Northport Loop East
Fremont, CA 94538
Telephone (800) 421-9988
(415) 659-0181
Facsimile (415) 659-0154
Telex 332917 Eppendorf UD

For all other countries:
call your local Zeiss dealer

eppendorf

Quality you can rely on
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The only thing
that should come
between you
and your work.

The New Nikon Optiphot-2
Research Microscope

Beyond the theoretical limit of microscopy lies the perfor-
mance of the Nikon Optiphot-2. With diffraction-limited,
aberration-ree Nikon CF optics, and a light path that is free
of relay lenses, it introduces a new level of image resolution.
The first time you use the Optiphot-2, you'l know it was
designed with the researcher in mind.

Optiphot-2 makes it easy to work with low-contrast
specimens, epifluorescence, ultra-low power objectives,
multi- and dual-viewing systems, photomicrography or
video microscopy. The powerful 100-watt halogen illumina-
tor provides more than enough light for every application,
including ultra-high resolution DIC.

The reversed nosepiece, the large, soft, focusing knobs
and the coarse focusing preset provide nearly effortless
operation. And for photomicrography, the new Auto-Photo

— button on the front panel facilitates

! perfect one-touch color exposures.

So, if you're going to let anything get
between you and your work, make
sure it's the Nikon Optiphot-2.
e For more information,
contact your local dealer or
Nikon Inc., Instrument Group,
623 Stewart Avenue,
Garden City, New York 11530.
Or call (516) 222-0200.

B nikon
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Choose the
Right Path!

Pathology Guides for Students
and Professionals

Molecular Basis of
Bacterial Pathogenesis

edited by
Barbara H. Iglewski and
Virginia L. Clark

The reviews in this volume deal with
questions of the mechanisms of patho-
genesis and with organisms that have
only recently been extensively studied
on the molecular level.
May 1990, 473 pp., $85.00ASBN: 0-12-307211-5

Anaerobic Infections

in Humans

edited by
Sydney M. Finegold and W. Lance George

“This book is a mine of information.”
—JOURNAL OF INFECTION
1989, 851 pp., $149.00/ISBN: 0-12-256745-5

The Pathogenesis of

Infectious Disease

THIRD EDITION
C.A. Mims

“This book can be recommended

without any restriction.”
—EXPERIMENTAL PATHOLOGY

Paperback: $19.95/ISBN: 0-12-498261-1
Casebound: $44.50/ISBN: 0-12-498260-3
1987, 342 pp.

Gene Probes
for Bacteria

edited by

Alberto J.L. Macario and

Everly Conway de Macario

Key Features and Benefits:

@ Covers all bacterial pathogens for
which nucleic acid probes are
available

@ Contains a section devoted to
comparative analysis of nucleic acid
probes and immunoassays for
identifying bacteria and diagnosing
infections

@® Contains a section on laboratory
protocols for the preparation and/or
use of nucleic acid probes for
identifying pathogens in clinical
specimens, food, and other samples
of interest

1990, 515 pp., $89.00/ISBN: 0-12-463000-6

ACADEMIC PRESS
H. t Brace Ji ich, Publishers
Book Marketlng Depanment #22070
1250 Sixth Avenue, San Diego, CA 92101

CALL TOLL FREE 1-800-321-5068
FAX: 1-314-528-5001

Quote this reference number for free postage and
handlmg on your prepald order = 22070

P ic Press, Inc.

All Fbghls Reserved. LMC/DV—2207O
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Pathology of the
Fischer Rat

Reference and Atlas
edited by

Gary A. Boorman, Scot L. Eustis,
Michael R. Elwell,

Charles A. Montgomery, Jr., and
William F. MacKenzie

Studies in rodents of the toxicity and
carcinogenicity of drugs, agricultural
agents (pesticides, herbicides, etc.),
environmental pollutants, industrial
agents (solvents, intermediates, etc.),
and other chemicals are the comerstone
of human safety evaluations in the de-
velopment, use, and/or regulation of
these agents. Those who perform the
pathological evaluations from these
studies need standard diagnostic cri-
teria and pathology terminology.
Pathology of the Fischer Rat is a com-
prehensive pathology reference text on
the Fischer 344 (F344) rat.

Key Features and Benefits:

@ Atlas and reference text

@ Describes the complete pathology
of the F344 rat, a common
laboratory strain

@® Organ-by-organ and system-by-
system approach

@ Hundreds of halftone tissue sections
derived from the archives of the
National Toxicology Program

@® Over 1,000 references

October 1990, c. 564 pp., $125.00
ISBN: 0-12-115640-0

Techniques in
Diagnostic Pathology

Volume 1

edited by

G. Bullock, A.G. Leathem,
and D. van Velzen

1989, 217 pp., $64.00/ISBN: 0-12-681911-4






