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Near 100% Efficiency

) Highest efficiency method

» Eliminates background
~p Mutations in virtually all transformants

i / 150 Times More Accurate

3 ) Extends without PCR

p Uses high-fidelity Pfu DNA polymerase
~ b Replicates only parental DNA

) Reduces second-site mutations 150-fold

Simple One-Day Procedure
) Eliminates single-stranded DNA
templates, subcloning into
specialized vectors, unique
? restriction sites and multiple
-~ transformations
. p Cuts screening time in half
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Setting a new standard: T The ABI Prism® 7700
Data from serial dilu- £ om FETREA
i HITT S Detecti
tions of samples with e equence Letection
known starting copy é :: att System giVBS you real-
number are used togen- = L 5 . .
erate a standard curve Ew time PCR detecuon,
for the determination of = *® [ 5 s right now. For the first
starting copy number in tis T ANuUBURD ABO AR RES N .
" i time, you can actually
unknown samp es.
see the increase in PCR products as PCR proceeds,
BN o b R and quantitate nucleic acid sequences with
i unprecedented reproducibility and throughput.
: Unlike conventional methods, the ABI PrisSM
7700 system uses a unique closed-tube assay
1 thateliminates post-PCR processing and reduces
tas ruariv aua cories the risk of contamination. For maximum
The ABI Priss 7700 system convenience and throughput, detection takes

calculates the standard curve
using the cycle where the
amplification plot crosses a
defined fluorescence threshold
(Cy). This provides at least five
orders of magnitude of linear
dynamic range.

place in 96-well sample trays. And your results
are available within minutes after thermal
cycling is complete.

By making quantitative PCR a routine high-
throughput procedure, the ABI PrisM 7700
system opens up new research possibilities in

large-scale gene expression studies and pathogen
detection. And PE Applied Biosystems is ready to
help you bring that power to your lab.

So get up to speed on real-time quantitative
PCR detection. Request a copy of our free techni- -
cal report, Quantitation of DNA/RNA Using Real-
Time PCR Detection. In the U.S., call PE Applied
Biosystems toll free at 1-800-345-5224. Outside
the U.S., contact your local sales representative.

PE Applied Biosystems

Europe Langen, Germany Tel: 49 (0)6103 708 301 Fax: 49(0)6103 708 310
Japan Tokyo, Japan Tel: (047) 380-8500 Fax: (047) 380-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
United States Foster City, US Tel: 1-800 345-5224 Fax: (650) 572-2743
Australia Melbourne, Australia Tel: 1800 033 747 Fax: 613 9212-8502

TagMan is a trademark of Roche Molecular Systems, Inc. The PCR process is
covered by patents owned by Hoffmann-La Roche, Inc. and F. Hoffmann-La Roche
Ltd. PE Applied Biosystems is a trademark and Applied Biosystems, PE, PE Applied
Biosystems, Perkin-Elmer and ABI PRISM are registered trademarks of The Perkin-
Elmer Gorporation. PE Applied Biosystems products are developed and produced under the quality
requirement of IS0 9000.

PE Applied Biosystems PCR reagents are developed
and manufactured by Roche Molecular Systems, Inc.,
Branchburg, New Jersey, U.S.A.

For research use only. Not for use in diagnostic procedures.
© 1997 The Perkin-Elmer Corporation.
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Unmatched
expertise

Using its powerful legs, the basilisk
lizard generates enough speed to allow
this expert escape artist to actually
“walk on water.” A similar expertise is
required when studying the delicate
balance between cell death and prolifer-
ation. An expertise that Boehringer
Mannheim provides.

More ways to quantify apoptosis
With two ELISAs and three in situ kits,

Boehringer Mannheim has expanded

the array of tools available for specific,

reproducible detection of cell death:

= Cell Death Detection ELISA (Fig.1)

u Cellular DNA Fragmentation ELISA

m TUNEL assay kits (Fig. 2) and reagents.
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Figure 1. Sensitive detection of nucleosomes in
cytoplasmic fractions at different cell concentrations
using the Cell Death Detection ELISA. HL-60 cells were
cultured at different cell concentrations with or without CAM
(camptothecin) at 2 pg/ml for 4 hr at 37°C. Cell lysates were
prediluted 1:10 and tested in the immunoassay with a

10 minute substrate reaction.
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The most extensive line of products
for apoptosis and cell proliferation
Boehringer Mannheim offers more

kits and reagents for accurate, nonradio-

active measurement of proliferation than

any other supplier:

= Qualitative flow cytometry or immuno-
histology kits

w (Quantitative ELISAs that measure DNA
synthesis or metabolic activity.

Figure 2. Detection of apoptotic cells (green) in involuting
mouse mammary glands by fluorescence microscopy.
Formalin-fixed, paraffin-embedded tissue sections were
dewaxed and stained using the /n Situ Cell Death Detection
Kit, Fluorescein, to show apoptosis occurring in involuting
mouse mammary glands after 3 days. Erythrocytes appear
yellow due to autofluorescence (data kindly provided by

R. Friis, University of Bern, Switzerland).

Unmatched technical resources
to guide your research

We offer the most technical informa-
tion on cell death and cell proliferation
available. Call us today and see why
Boehringer Mannheim is the leading
expert in techniques for cell death and cell
proliferation research. You can also locate
our homepage on the Internet at
http://biochem.boehringer-mannheim.com

Experts in Apoptosis.
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At ldst,
One Step DNA Labelin

B A EtBr staining [l B. Label IT

Mirus’ Label IT" Non-Radioactive Labeing Kits offer: 800-791-1400

Versatility: Label any DNA or RNAwitha  High Efficiency: Label IT reagents can {In the USA and Canada )

single reagent. Labeled products can be add 21 label per 10 base pairs of DNA.

used in any molecular biology application,

FISH, or DNA or RNA transport studies. Quantitative recoveries and
“scalability”: The original substrate nucleic

Simplicity: Just mix Label IT reagent with acid is covalently and non-destructively

DNA or RNA to covalently label. labeled, and the reaction can be scaled up P ANVERR
in a single tube with no loss of efficiency.

Reproducibility: The proprietary. non-

enzymatic Label [T method yields extremely

reproducible results. From nOW On LabEI IT.TM

PanVera Corporation, 545 Science Drive, Madison, W1 53711 USA 608-233-5050 Fax: 608-233-3007 E-mail: info@panvera.com www.panvera.com © 1997, PanVera Corporation
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contact JURO Supply AG Phone: +41({041)226-20-60 Fax: +41{041)226-20-66 E-mail: juro_lucerne@mail.tic.ch In Germany contact MoBiTec Phone: +49 551-371062 Fax: +49 551-34987 E-mail: info®@mobitec.com
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‘THIS WEEK IN

SCIENCE

edited by DAVID VOSS

Cooler films

Silicon dioxide is the main insu-
lating material used in silicon de-
vices, but more complex architec-
tures will require lower tempera-
ture routes for its formation to
avoid damaging previously fabri-
cated parts of devices. Klaus et al.
(p. 1934) show that a two-step re-
action that forms single layers of
silicon dioxide at temperatures
greater than 600 kelvin proceeds
readily at room temperature if an
organic base, pyridine, is included
as a catalyst.

A middle road for

protein folding
Two extreme views have been in-
voked for protein folding, one in
which the protein folds along a
well-defined specific pathway,
and one where there is a general
bias in the energy surface that
guides the protein to the native
(folded) state through a variety of
routes. Lazaridis and Karplus (p.
1928) have performed extensive
simulations of folding pathways
and show that the two views can
be reconciled; they suggest that
while there is considerable diver-
sity between the different trajec-
tories, there are common struc-
tural features that define an aver-
age folding pathway.

Planning and
execution
Neurons in the motor cortex
change their firing rates during
the planning and execution of
movements such that a vector
summation of the neurons’ pre-
ferred directions corresponds to
the desired movement. Riehle
et al. (p. 1950; see the Perspec-
tive by Fetz, p. 1901) recorded
simultaneously from motor cor-
tical neurons in monkeys dur-
ing preparatory stages and actu-
al movement. They find that
the temporal pattern of neu-
ronal spikes becomes synchro-
nized both when the monkey is
planning to make a movement

Signaling structures

The heterotrimeric guanine nucleotide-binding proteins (G proteins)
couple receptors for hormones and other molecules at the cell surface to
intracellular signaling pathways that control various cellular responses to
their environment. For example, the alpha subunit of the G protein G,
interacts with and activates the enzyme adenylyl cyclase. Adenylyl cy-
clase passes along a signal by converting adenosine triphosphate to
adenosine 3,5-monophosphate, which, in turn, stimulates the activity of
the protein kinase PKA. Tesmer et al. (p. 1907) and Sunahara et dl. (p.
1943) present crystal structures of the activated form of G, alone and in
a complex with the catalytic domains of adenylate cyclase (see the Per-
spective by Bourne, p. 1898). Their data provide insights into the struc-
tural basis for the specificity of interaction of various Gt proteins with
particular receptors and targets and a potential mechanism by which
G4, may activate its primary target, adenylyl cyclase.

and when the movement is
made, but that there is no change
in overall firing rates during the
former stages, only during execu-
tion of the plan.

Chemical kinetics
by counting
Chemical kinetics reflects the
sum of enormous numbers of in-
dividual reactions, so the thought
of examining single reaction
events to understand overall ki-
netics is quite daunting. With
the aim of the scanning tunneling
microscope, Wintterlin et al. (p.

T
i

7
s
2

1931) were able to perform an
atomic level kinetic study of a
simple bimolecular reaction (oxi-
dation of carbon monoxide on
platinum). Their kinetic parame-
ters derived from observations of
individual reaction events, which
take place predominantly at the
boundary between domains of
CO and O,, agree with those de-
termined macroscopically.

A cell cycle twist
Pinl is a peptidyl-prolyl iso-
merase that plays a critical but
poorly understood role in regula-
tion of the cell division cycle.
Yaffe et al. (p. 1957) examined
the peptide-binding specificity of
Pinl and found that it pref-
erentially binds and isomerizes
proline (Pro) residues preceded
by phosphorylated serine (Ser) or
threonine (Thr). The Pro-direct-
ed Ser-Thr kinases are important
regulators of the cell cycle, and
Pinl binds to a number of pro-
teins that undergo phosphoryla-
tion in mitotic cells. Pinl appar-
ently recognizes phosphorylated
Ser-Pro or Thr-Pro sites in pro-
teins phosphorylated at mitosis
and facilitates conformational
changes in such proteins through
its isomerase activity.

Grainy echoes in
Hyakutake
Comet Hyakutake passed within
0.1 astronomical units of Earth in
March 1996 allowing Harmon et
al. (p. 1921) to image the nucleus
and coma by bouncing radio
waves off the comet and thus see
the cometary structure. They esti-
mate that the nucleus is 2 to 3
kilometers in diameter, consistent
with previous estimates and the
fact that Hyakutake’s brillant ac-
tivity is not well correlated with
its small size. The signature of the
echoes also indicates that the

www.sciencemag.org ® SCIENCE e VOL. 278 * 12 DECEMBER 1997

high gas production in the coma
is the result of porous icy grains in
the coma; a cometary mechanism
that has not been fully appreciat-
ed until Hyakutake’s visit.

Cluster excesses
The Virgo and Coma galaxy clus-
ters emit an excess radiation in
the extreme ultraviolet that has
not been explained. Theories
have suggested exotic mecha-
nisms to produce the excess, such
as unusually hot gases or turbu-
lent mixing. Hwang (p. 1917)
finds that a more standard mech-
anism, inverse Compton scatter-
ing, can explain the observations.
He shows that inverse Compton
scattering of photons in the cos-
mic microwave background pro-
duce excess extreme ultraviolet
emissions and he supports this
model by showing that the same
mechanism also explains the dif-
fuse radio emissions observed for
the Virgo and Coma clusters.

Forming front

and back growth
Early in embryonic growth, signal-
ing pathways specify the develop-
ment pattern. The Xenopus signal-
ing proteins Chordin and Noggin
function in dorsalization while
the bone morphogenic proteins
(BMP) function in ventralization.
Blader et al. (p. 1937) isolated ze-
brafish tolloid, which encodes a
protein similar to BMP-1 and is
involved in ventralization. Tolloid
acts as antagonist toward Chordin.
Dorsalization of Xenopus embryos
by the addition of lithium has
been thought to function through
the polyphosphoinositide cycle,
but recent work has implicated
glycogen synthase kinase. Kume
et al. (p. 1940) inhibited the re-
ceptor IP; by adding an IP; anti-
body to Xenopus embryos and
found incomplete dorsal differen-
tiation. Thus, the IP; signaling
system transduces ventral signals,
but other factors may also be in-
volved.

1857



Reporter 1000 Assay System

Assay Reagent Il

Stop & Glo®
Reagent

The Dual-Luciferase™ Reporter (DLR™)
Assay System*' combines the be

the firefly luciferase assay with an

for sea pansy (Renilla reniformis™)

@ :
3 =
s m

W e

eter

(or single well), dual-reporter assay f
internal normalization of gene expression
measurements. The new Dual-Luciferase™
Reporter 1000 Assay System (DLR™ 1000)
is configured for use in 96 well luminometry
plates equipped with two injectors. A 100
Assay DLR™ System is also available For more information, see our
website, or call your local Promega
Branch or Distributor.
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significance of the DLR™ Assay System
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products in the previous year.
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method which affords greater light output with improved kinetics as compared to the conventional assay.
** The cDNA encoding luciferase from Renilla reniformis is covered by U.S. Pat. No. 5,292,658 assigned to the University of Georgia

Research Foundation and sublicensed from SealLite Sciences, Inc., Norcross GA. m
1 Patent pending.
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Life just got easier! One lines. Thoroughly QC tested in Authentic, pure cell lines...and
call...one order to ATCC brings our own labs. High purity, high  now, the same quality of media
you ATCC’s authentic cell lines reliability, high quality. That's the and serum. All from ATCC. The
plus our own Witace™ brand Witacet™ brand of media and one source.

Media and Fetal Bovine Serum. serum from ATCC.

®
The same media and serum When your research validation A I ‘ |< '
ATCC uses to grow our own cell s critical, order directly from ATCC.
12301 Parklawn Drive, Rockville, MD 20852 « 1-800-638-6597 * Fax: 1-301-816-4361 * E-mail: sales@atcc.org
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PCR-Select™ cDNA Subtraction Kit

Ahove photo: Southern blot analysis showing enrichment of IL-2 receptor, known to be
activated in human Jurkat T-cells by PHA/PMA treatment. Lane 1: unsubtracted cDNA,
treated cells. Lane 2: unsubtracted cDNA, untreated cells. Lane 3: subtracted cDNA,
treated cells. A dramatic reduction of the abundant housekeeping gene, G3PDH, was
also seen (data not shown).

12345678910111213141516 123456789 10111213141516

Northern blot analysis of two selected representative cDNA clones from a
testis-specific library. Testis cONA was subtracted against a mixture of cDNAs from
10 different tissues. The subtracted testis-specific cONA was cloned into a plasmid vec-
tor, and 10 randomly selected clones were used to probe Human Multiple Tissue
Northern Blots containing 2 ug of poly A* RNA from the indicated tissues. All 10 clones
hybridized only to testis RNA. The exposure times needed to generate signal ranged
from 5 hr (Panel A) to 7 days (Panel B), indicating that abundant and relatively rare
¢DNAs were obtained. Lanes 1-16: heart (1), brain (2}, placenta (3), lung (4), liver (5),
skeletal muscle (6), kidney (7), pancreas (8), spleen (3), thymus (10), prostate (11), testis
(12), ovary (13), small intestine (14}, colon (15), peripheral blood leukocyte (16).

In Germany please contact CLONTECH GmbH  Tel: 06221 34170 Fax: 06221 303511

In the UK. please contact CLONTECH U.K. Ltd. » Tel: 01256 476500 Fax: 01256 476439
(effective 1/1/98)

Australia: 61 29417 7866 m Austria and Eastern Europe: 43 1 889 1819 ® Belgium/Luxemburg: 0 800 1 9815
® Canada: Now call CLONTECH direct » 80 662 2566 ® China: BEIJING YUANGPING BIOTECH « 86 10
68187551; GENE CO. LTD. » 86 21 64748700; HW SCIENCE & TECHNOLOGY DEVELOPMENT CO., LTD. 86 22
26647265, SINO-AMERICAN BIOTECH CO. 86 37 94322501; WATSON BIOMEDICALS, INC. » 86 21 65572386
® Czech Republic: 42 19 65214 ® Egypt: 202 349 8311 ® France: 33134 602424 ® Germany: CLONTECH
GmbH » 49 6221 34170 ® Greece: 30 1 483 1130 ® Hong Kong: 852 2645 6101 ® India: 091 11 54 21714 ®
Israel: 972 4 9960595 ® Italy: 39 26127621 ® Japan: 816348 3786 ® Korea: 822556 0311 ™ Malaysia: 603
777 2608 ® Mexico: 525 519 3463 ® The Netherlands: 31 33 495 00 94 ® Scandinavia: 46 8 749 5940 ®
Singapore: 65 775 7284 ® Spain/Portugal: 34 1630 0379 ® Switzerland: 41 61 2723924 ® Taiwan: 886
27202215 ® Thailand: 662 530 3805 ® Turkey: 90 216 385 8321 ® United Kingdom: CLONTECH UK.
Ltd. (effective 1/1/98) » 01256 476500 rev. 10/97
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OUR NEW

c¢DNA SUBTRACTION KIT

HAS ONE IMPORTANT
FEATURE...

IT WORKS.

Subtracted

Unsubtracted

introducing the PCR-Select™ cDNA Subtraction Kit
(#K1804-1), a revolutionary new method for finding
differentially expressed genes. Actually, it has several
important features. First, you selectively amplify only
your genes of interest—in fact, no physical subtraction
is needed. Further, this unique method allows you to
equalize and subtract in one procedure, to dramatically
increase the probability of obtaining cDNAs that corre-
spond to rare transcripts—with greater than 1,000-fold
enrichment. Thus, you can directly clone the subtracted
¢DNAs or use them as hybridization probes to screen
cDNA or genomic libraries. And, it only requires
0.5-2.0 ug of poly A* RNA. But, best of all, it works. For
more information or to order, call 1-800-662-CLON or
contact your local distributor.
Come visit us at ASCB Booth #'s 624, 626, 725 and 727

o

N'T PERIMENT WITH ANYTHING ELSE.

EX

ST s &= i mea=
1020 East Meadow Circle, Palo Alto, California 94303 USA

FAX: 800/424-1350 415/424-1064 « TEL: 800/662-CLON 415/424-8222

e-mail: tech@clontech.com  orders@clontech.com
©1996 CLONTECH Laboratories, Inc.

PCR is covered by patents awned by Hoffmann-La Roche and F. Hoffmann-La Roche, A.G

(AD61036)



Finally. Nucleic Acid Isolation kits custom
tailored to fit your specific applications.
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In the hands of an expert or a novice, RNeasy® Total
RNA Kits are the fastest, easiest way to purify high-
quality RNA.

RNeasy simplifies small- to large-scale total RNA
isolation by combining the stringency of GITC lysis
with the speed of silica-membrane spin technology.

The RNeasy Total RNA purification system requires
no tedious phenol extractions or precipitations
just load, spin, and elute.

User variability has no effect, so RNeasy gives high-
quality RNA and reliable results every time. For pure
RNA in as litle as 30 minutes, order RNeasy today!

Purified Total RNA RNeasy Spin Columns RT-PCR of RNA from >100 cells

5x100 10*  5x10°

N
Formaldehyde agarose gel of total RNA isolated with Mini Midi Maxi RTPCR amplification of total RNA. RNA was isolated with the
the RNeasy Maxi Kit from the indicated sources. All 100 pg RNA 1 mg RNA 6 mg RNA RNeasy Mini Kit from the indicated numbers of Hela cells.

tissues were from mouse.

Try RNeasy at no risk — we guarantee your satisfaction!

The PCR process is covered by US patents 4,683,195 and 4,683,202 or equivalent in other countries, owned by Hoffmann4a Roche AG

http://www.qiagen.com
Germany: USA: Australia: Canada: France: Switzerland: UK:
QlAGEJGmbH QIAGEN Inc. QIAGEN Pty Ld QIAGEN Inc. QIAGEN S.A. QIAGEN AG QIAGEN Lid.

Tel. 02103-892:240 Tel. 800-426-8157 Tel. 03-9489-3666 Tel. 800-572-9613 Tel. 01-60-920-930 Tel. 061-319-30-31  Tel. 01293-422.999
Fax 02103-892255 Fax 800-718-2056 Fax 03-9489-3888 Fax 905-501-0373 Fax 01-60-920-935 Fax 061-319-30-33  Fax 01293-422-922

DISTRIBUTORS: Austria/Hungary/Slovenia: Austrio (1)-889 18 19 Belgium/Luxemburg: 0800-1-98 15 China: (852) 28966283 Czech Republic: (02) 4447 1239 Denmark: 43-8687 88
Finland: (09)-804 551 Greece: (01)643 6138 India: (011542 1714 Israek: (02)65244 47 taly: (055) 500 1871 Japan: (03)-5684-1620 Korea: (02) 924-8¢97 Malaysia: (03)-7312099
Mexico, Central & South America: USA (1)-805-294.7940 The Netherlands: (033)-4950094 New Zealand: (09) 418 3039 or 0800 807 809 Norway: 22900000 Poland:
(071)735813 Portugal: (1)-758 07 40 Singapore: 4457927 Slovak Republic: {07) 54 01 336 South Africa: (021) 615166 Spain: (93) 401 01 01 Sweden: (08) 6213400 Taiwan:
(02) 8802913 Thailand: (02) 412 5672 In other countries contact: QIAGEN GmbH, Germany

L L 11

QIAGEN
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now EVEeryone

Can Swim
In The

Deep End
Of The
Gene Pool

Finally, Graphically Integrated
Bioinformatics Solutions

Introducing Gene Explorer;”an interactive graphical
environment for the analyses of DNA and protein
sequences, as well as protein structures. From restriction
analysis to virtual mutagenesis, Gene Explorer aims to
satisfy the computational needs of molecular biologists
within a single software environment. It helps you focus
your research on the most promising directions,
hypotheses, and candidate genes.

Because Gene Explorer relies on MSI's WebLab™
technology, you can access its graphically rich interface
from your desktop computer using a Web browser such
as Netscape Navigator. Computations take place on
your centralized servers, such as the Silicon Graphics
Origin 200™ and Origin 2000;" and results are
communicated using your corporate intranets.
WebLab combines the ease of commercial quality
desktop computing, the power of validated
computational algorithms, and the communications
infrastructure offered by the World Wide Web.

Gene Explorer from MSI.
The best way to discover
the undiscovered.

For more il‘lformation ora

demonstration, contact us today. Or,
visit our Web site at http:/www.msi.com.

Circle No. 68 on Readers’ Service Card
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Molecular Simulations Tnc. = 9685 Scranton Road  San Diego, CA 92121 « (619) 458-9990 « Fax (619) 458-0136 * SiliconGraphics
UK. (44) 1223-413300 « France (33) 1-69-353232 « Germany (49) 8106-35-93-0 * Asia/Pacific (61) 2-9954-4322 » Japan (81) 3-3818-6511 Computer Systems



The Sihl Source
For All Your
Imaging Needs

Imaging products now available from Amersham

@ Hyperfilm™ autoradiography films, cassettes

and accessories.

@ Kodak™ BioMax™ autoradiography films and

TranScreen™ systems and darkroom supplies.

Digital products
@ Kodak digital imaging systems for electrophoresis o
gel documentation and analysis.

FOR MORE INFORMATION, CONTACT YOUR LOCAL amer. Sham Phar macia biOte Ch
AMERSHAM LIFE SCIENCE OFFICE

usa 1 800 323 9750 = mest or worto +44 (0)1494 544100

KOD
Amersham Life Science Ltd, Amersham Place, Little Chalfont, Buckinghamshire, HP7 9NA England. All goods and services are sold subject to the terms and conditions of sale of the company within the B
Nycomed Amersham group which supplies them. A copy of these terms and conditions is available on request.
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NUGLEIG ACID
PURIFICATION SYSTEMS

... from Promega

Promega provides high

quality products for nucleic
acid purification to meet your
individual research needs and
molecular biology applications
from basic research to high
throughput screening.

~ Choice
@) Total RNA: SV Total RNA

Isolation System

« mMRNA: PolyATtract® mRNA
Isolation Systems

« Plasmid: Wizard® Plus SV
DNA Purification Systems

« Genomic DNA: Wizard® Genomic
DNA Purification Systems

« PCR preps: Wizard® PCR Preps

« Lambda: Wizard® Lambda Preps

« DNA fragments: Wizard® DNA
Clean-Up

Convenience

Multiple formats including: spin, vac-
uum, magnetic, solution extraction,
single use and 96 well formats.

Performance

High quality nucleic acids can be
used in conjuction with other
Promega products that include
Access RT-PCR, Restriction
Enzymes for Digestion of Genomic
DNA, TnT® for Protein Truncation
Analyses and GeneEditor™ for

and are-registered with the U.S. Patent and Trademark Office. i
Mutagenesis.

GeneEditor is a trademark of Promega Corporation

WWW Please contact your local Promega Branch Office or Distributor for more ()
nap/

information about Nucleic Acid Purification and othgr Promega products.

Promega

NORTH AMERICA EUROPE & The Netherlands 0800-0221910  LATIN AMERICA South Africa 219811560 Malaysia 3718 3600
Corporate Headquarters Czech Republic 220610151 Norway Argentina and Uruguay 13817962  PACIFIC ASIA New Zealand 9570 3200
2800 Woods Hallow Road Denrnarl?] 4494 8822 Poland Chile 53 ﬁf————w Singapore 7757284
Madison, Wisconsin Finland 093509250  Portugal Colombia 1255579 At 106256 3159 {;‘:Wla':] g Ug ggl 9‘;‘;‘;
Toll Free inUSA  (800) 356-9526 & France 0800437999  Russia Ecuador 5932582483 (i, peples o

Toll Fres FAXin USA  (800) 356-1970  France 145336717 Slovak Republic Mexico SSI9B3 gorblic (Joint Venture) 21 64835136

Phore (6082744330 & Germany/Austra 0130914067 Spain 3445214 Venewels 2ABWI Y Kong 26466101 a Indicates Promega Branch Office
FAX (608)277-2516  Greece 16436138 Sweden and lceland 034683050  MIDDLE EAST/AFRICA India 11684 6565

Fisher Scientific Hungary 12510344 a Switzerland 018307037 Egypt Indonesia 214891718 ©1997 Promega Corporation. All Rights
Toll Free {800) 766-7000 Ireland 018426644 A United Kingdom 0800 378994 Israel A Japan 03 3669 7981 Reserved. Prices and specifications subject
FAX (800) 926-1166 Italy 055 5001871 Yugoslavia 38111 438887 Turkey 216 385 8321 Korea (02) 478 5911 1o change without prior notice. Rev.091997
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CAMBRIDGE: THE BEST Science HAS TO OFFER

Now in paperback...

Power from Wind
A History of Windmill Technology
Richard L. Hills
“...an important contribution to the history
of vechnology, for it is the first solid, scholarly
monograph devoted to the history of the
windmill....it will be...the place from which
all subsequent studies of the windmill’s
history begin.”

—Terry S. Reynolds, Science
1996 324 pp.

56686-X  Paperback $29.95

Seaweed Ecology and
Physiology

Christopher S. Lobban and
Paul J. Harrison

“...this greatly expanded version will become
a valuable text and resource book for
graduate and undergraduate students and
professionals, just as its predecessor was....
Highly recommended for libraries with
an aquatic component in their college’s
curriculum, and definitely worth the price
in replacing the earlier version.”

—Choice
1996 380 pp.
40897-0  Paperback $29.95

The Foundations of
Modern Science in the
Middle Ages

Edward Grant

Contrary to prevailing opinion, the roots of
modern science were planted in the ancient
and medieval worlds long before the Scien-
tific Revolution of the seventeenth century.
Indeed, that revolution would have been
inconceivable without the cumulative ante-
cedent efforts of three great civilizations:
Greek, Islamic, and Latin.

The Cambridge History of Science

1996 261 pp.
56137-X  Hardback $54.95
56762-9 Paperback $17.95

Form and Transformation
Generative and Relational Principles
in Biology
Gerry Webster and Brian Goodwin
“Anyone who has been puzzled by the sorss of
views championed by the structuralists, ideal
morphologists and rational empiricists should
read Webster and Goodwin's Form and
Transformation. You may not agree, but at
least you will understand—and this is no small
accomplishment.”

—David L. Hull,

Northwestern University
1996 301 pp.

35451-X  Hardback $74.95

Global Change and
Terrestrial Ecosystems

Brian Walker and

will Steffen

International in scope, this state-of-the-art
assessment will interest policymakers, students
and scientists interested in global change,
climate change and biodiversity. Special fea-
tures include descriptions of a dynamic global
vegetation model, developing generic crop
models and a special scction on the emerging
discipline of global ecology.

International Geosphere-Biosphere

Programme Book Series 2

1996 636 pp.

57094-8  Hardback $95.00
57810-8  Paperback $39.95

The Transformation of
German Academic
Medicine, 1750-1820

Thomas H. Broman

By examining German university medicine
between 1750 and 1820, this book presents
a new interpretation of the emergence of
modern medical science. It demonstrates that
the development of modern medicine as a
profession linking theory and practice did
not emerge suddenly from the revolutionary
transformation of Europe at the opening of
the nineteenth century, as Foucault and
others have argued.

Cambridge Studies in the History of Medicine
1996 220 pp.

55231-1 Hardback $54.95

Electrons and Phonons in
Semiconductor Multilayers
B. K. Ridley

This book provides a detailed description of
the quantum confinement of electrons and
phonons in semiconductor wells, superlattices
and quantum wires, and shows how this
affects their mutual interactions. Tt discusses
the transition from microscopic to continuum
models, emphasizing the use of quasi-
continuum theory to describe the confine-
ment of optical phonons and electrons.
Cambridge Studies in Semiconductor Physics
and Microelectronic Engineering 5

1996 350 pp.

47492-2 Hardback $69.95

Available in bookstores or from

CAMBRIDGE
UNIVERSITY PRESS
40 West 20th St., N.Y., NY 10011-4211

Call toll-free 800-872-7423.
The Edinburgh Building,
Shaftesbury Road,
Cambridge CB2 2RU, UK.
Web site: http://www.cup.org
MasterCard/VISA accepted.
Prices subject to change.
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Animals and Temperature
Phenotypic and Evolutionary
Adaptation

lan A. Johnston and

Albert F. Bennett, Editors

This volume addresses thermal adaptation
by bringing together many of the leading
researchers in thermal biology, with back-
grounds spanning the disciplines of molecular
biology, cell biology, physiology, zoology,
ecology and evolutionary biology.

Society for Experimental Biology Seminar
Series 59
1996
49658-6

435 pp.

Hardback $85.00

Mass Spectrometry for
Chemists and Biochemists
Second Edition

Robert A.W. Johnstone and
Malcolm E. Rose

This book describes the full range of tech-
niques and applications used in mass spectro-
metry. The authors adopt an instructional
approach and make use of recent examples

to illustrate important points.

1996 523 pp.
414660 Hardback $100.00
42497-6  Paperback $39.95

Perception as Bayesian

Inference

David C. Knill and

Whitman Richards, Editors

In recent years, Bayesian probability theory

has emerged not only as a powerful tool for

building computational theories of vision, but

also as a general paradigm for studying human

visual perception. This book provides an

introduction to and critical analysis of the

Bayesian paradigm.

1996 527 pp.

46109-X  Hardback $69.95

Radio Frequency Electronics

Circuits and Applications

Jon B. Hagen

“The illustrations are well chosen and nicely

complement the author’s writing, which [

Jound to be both informative and enjoyable to

read...I can and do recommend Hagen's book.”
—Lawrence G. Rubin, Physics Today

1996 371 pp.

55356-3  Hardback $49.95

Easy PC Astronomy

Peter Duffett-Smith

This is the perfect book for everyone who

wants to make easy and accurate astronomical

calculations. The author supplies a simple but

powerful script language called AstroScript

on a disk, ready to use on any PC.

1996 164 pp.

56052-7 Paperback $29.95




Protein Chemistry

Coomassie® Blue gel stal

that’s easier to use, more

economical than traditional stains ...the best Blues
and does not require destaining! you can get.

» Ready-to-use stain reagent

* Bands develop before
your eyes and can be
viewed directly in
the staining tray

... as in two hours!

More sensitive than traditional . Hour # 1: Fast one-step staining
stain reagents for truer results!

* Some protein bands visible to 8'ng « Monitor band development directly
» Sensitivity loss from over-destaining through the reagent
eliminated because no destaining
step is necessary : Hour # 2: Optional Water Wash Enhancement
* Wide linear range for e step increases staining sensitivity in just

y " » Bands develop within minutes

# i

densitometric gel analysis one more hour!

* Turns gel hackground completely crystal-clear

Y Nodestaining® - SR
y [0°00. |

* No need for methanol/acetic acid
destaining solution — ever

 (Creates a healthier lab atmosphere, free
of the acrid odor of destain solution

» Save expenditures on solvents and acids
* Reduce waste solvent volume

a Perstorp Life Sciences Company
See us at ASCB ‘97
Booths #606 & #608




STOP BY BOOTHS #1130-1134 AT ASCB AND SAVE UP TO 30%!

MUST-HAU !
% Cell Biolo \Y4

(BENCHTOP MANUALS

JULIO £.CELS

u»UC‘E CES

Cell Biology
A Laboratory Handbook
SECOND EDITION

Edited by Julio E. Celis

Critical Praise for the First Edition:

“... should become the bible of

established cell biological methods.”
¢ —TONY HUNTER
Salk Institute, La Jolla, California

KEY FEATURES

m Contains over 40% new material

B Provides cell biologists and other life
scientists with the most up-to-date
instructions for basic and advanced
cell biological techniques, including
those at the interface between cell and
molecular biology

B Features uniform style and editing
and includes contributions from world-
renowned authorities in their respective
fields

| Includes over 900 half tones, color
plates, and line drawings throughout
the set for easy reference

Four-Volume Comb Bound Set

ASCB Show Price: $149.95
November 1997, c. 2400 pp., $179.95 (tentative)
ISBN: 0-12-164725-0

Methods in
Cell Biology

Series Editors
Leslie Wilson

Paul Matsudaira

Methods in METHODS IN
Muscle Biology MUSCLE
VoLUME 52 BIOLOGY
Edited by

Charles P. Emerson, Jr.,
and H. Lee Sweeney
Comb bound: $59.95

ISBN: 0-12-238190-4
Casebound: $99.00

ISBN: 0-12-564154-0
September 1997, ¢. 500 pp.

Nuclear
Structure
and Function

VoLUME 53

Edited by
Miguel Berrios

Comb bound: $64.95
ISBN: 0-12-093170-2
Casebound: $39.95
ISBN: 0-12-564155-9
October 1997, c. 616 pp.

Laser
Tweezers in
Cell Biolo

i [ ASER
VoLumE 55 TWEEZERS
Edited b\/ |~ CELL BIOLOGY

Michael P. Sheetz

Comb bound: $64.95
ISBN: 0-12-639370-2
Casebound: $99.00
ISBN: 0-12-564157-5
October 1997, c. 400 pp.

Order from your local bookseller or directly from:

Academic Press
Order Fulfililment Dept. DM27103
6277 Sea Harbor Drive

Orlando, FL 32887

In the U.S. and Canada
CALL TOLL FREE: 1-800-321-5068
FAX: 1-800-874-6418
E-MAIL: ap@acad.com

Prices in U.S. dollars are subject to change without notice. ©1997 by Academic Press. All Rights Reserved.

MDF/MEH/LBS—09127  11/97
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Academic Press Journals
FREE SAMPLE ISSUES AVAILABLE!

INCREASED FREQUENCY
Developmental
Biology

Editor-in-Chief
Eric N. Olson

RESEARCH AREAS INCLUDE
B Molecular genetics of development
m Control of gene expression

B Cell interactions and cell-matrix
interactions

m Mechanisms of differentiation

m Growth factors and oncogenes

m Regulation of stem cell populations
B Gametogenesis and fertilization

B Developmental endocrinology

B Plant development

Published under the Auspices of the
Society for Developmental Biology

Personal: $229.00

JOURNAL HOMEPAGE:
www.apnet.com/www/journal/db.htm

Experimental

Cell Research
Editor-in-Chief

U. Lendahl

Associate Editor for North America
R. Baserga

Assistant Editor

C. Hoog

Experimental Cell Research promotes the
understanding of cell biology by publishing
experimental studies on the general orga-
nization and activity of cells. The scope of
the journal includes all aspects of cell biol-
ogy, from the molecular level to the level
of cell interaction and differentiation.

Personal: $275.00

JOURNAL HOMEPAGE:
www.apnet.com/www/journal/ex.htm

Www.academicpress.com




Get a jump
on labeling and

detection results

.. .with the new Lumi-Imager™ Workstation—an innovation that

allows you to visualize, quantify, and analyze experiments without

the need for x-ray film!

A leap ahead in chemiluminescent imaging

Incorporating a deeply cooled CCD (Charge-Coupled Device) chip
and advanced, noise-eliminating software, the Lumi-Imager sets
new standards in detection sensitivity and analysis accuracy. The
chip, with 1.3 million pixels, guarantees superior image resolution
and broad dynamic range via a 16-bit, focus-stabilized camera.
Flat-field and pixel-defect correction are automatic with Lumi-
Analyst™ software. For analysis, you simply load blots or microtiter
plates into the mini darkroom enclosure, set exposure time, then
follow the toolbar prompts. Even data management is simplified
by electronic archiving of results, eliminating the need and cost of

x-ray film!

A greater level of performance and produc-
tivity in less time and fewer hands-on
steps—that’s how to get a jump on labeling
and detection results...with the Lumi-Imager,

exclusively from Boehringer Mannheim.

BOEHRINGER
MANNHEIM

mannheim
o
Qe
@
-
3
=
°
2

Internet http://biochem.boehringer-mannheim.com

Lumi-imager™ and Lumi-Analyst™ are frademarks of Boehringer Mannheim Corporation

Australia (02) 9899 7999; Austria (0222) 277 87; Belgium (02) 247 4930; Brazil 55 11 66 3565; Canada (514) 686 7050; (800) 361 2070; Chile 00 56 (2) 22 33 737; China B6 21 6416 4320; Czech Republic (0324) 45 54, 58 71-2; Denmark 49 13 82 32
Finland (90) 429 2342, France 04 76 76 30 86; Germany (0621) 759 8545; Greece (01) 67 40 238; Hong Kong (852) 24857596; India (22) 837 0794; Indonesia 62 (21) 520 2820; lsrael 972-3-6 49 31 11; Haly 02 270 96209; Japan 03 3432 3155;
Malaysia 60 (03) 755 5039; Mexico (5) 227 8967, -61; Netherlands (036) 539 4911; New Zealand (09) 276 4157, Norway 22 07 65 00; Poland (22) 36 06 77-87; Portugal (01) 417 17 17; Republic of Ireland 1 800 409041; Russia (49) 621 759 8636
Singapore/Philippines 65 272 7500; South Africa (011) 886 2400; South Eastem Europe +43 (1) 277 &7; South Korea (02 563 6302: Spain (93) 201 4411; Sweden (08) 404 83 00; Switzeriand 0 41/7 99 6161; Taiwan (02) 736 7125; Thalland 66 (2) 274 0708-13;
Turkey 1349 81 76-79; United Kingdom (0800) 521 578; USA (800) 428 5433 © 1997 Boehringer Mannheim. All Rights Reserved.
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the Spectrum of today’s best science

PNAS

PNAS is changing from the inside out...
* Rapid publication.

* Second most cited journal in the world.

* 15,000+ pages a year—for pennies a day.

* Worldwide availability online.

* Reference linking with other journals.

* New, low print subscription rates.

» Special student and postdoc online rate of $50.

Getting in touch with PNAS...
Mail: 2101 Constitution Ave., NW
Washington, DC 20418

E-mail: pnas@nas.edu

now online:
http://www.pnas.org

Isn’t it time you revisited
Proceedings of the
National Academy of Sciences?
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Anti-ACTIVE™ MAPK  Anti-ACTIVE™ JNK Anti-ACTIVE™ p38
kDa_NGF Sorhito! Sorbitol Sorbitol

Anti-JNK

Sorbito!

Cat.#

Anti-ACTIVE™ 159 VB677
MAPK pAb, Rabbit

Anti-ACTIVE™ 40ul V7937
JNK pAb, Rabbit ~ 120pl V7938

Anti-ACTIVE™ 100p V2907
p38 pAb, Rabbit 300p1 V2908

When used at the recommended dilutions, Cat.# V6677,
V7938, V2908 will generate 600mi of blotting solution
and Cat.# V7937 and V2908 will generate 200ml of
blotting solution.

Request Promega’s Cell Signaling
Applications Guide (BR071), the perfect
companion piece for all of Promega’s
high-value cell signaling products.

w w _.prnmeguam . Special offer valid only at participating branch and distributor offices.
CEIISIgI Special discount offer is not valid with any other catalog numbers
Anti-ACTIVE is a trademark of Promega Corporation.
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Four Essential Journals from the AACR

Priority reading for over 55 years - cited
more than any other journal in its field

CANCER RESEARCH

Vol. 58, 1998 (24 issues)
ISSN 0008-5472

Editor-in-Chief:
Carlo M. Croce, M.D.

« State-of-the-art laboratory
and clinical investigations

* Advances in Brief

« Selected review articles

Individual nonmembers: $495;
Outside U.S.: $585
Institutions: $795; Outside U.S.: $925

Institutional subscriptions include a subscription to
Clinical Cancer Research. Available only as a
combined subscription. Proceedings of the AACR
is included in Individual nonmember and Institutional
subscriptions to Cancer Research.

A major resource on the molecular
biology of cancer

CELL GROWTH
& DIFFERENTIATION

Vol. 9, 1998 (12 issues)
ISSN 1044-9523

Editor-in-Chief:
Joseph R. Nevins, Ph.D.

* Significant, original research that
addresses any aspect of the molecular
biology of cell growth and
differentiation, particularly as it
relates to oncogenesis

* Selected review articles

* Viewpoints

Individual nonmembers: $120;
Outside U.S.: $160
Institutions: $325; Outside U.S.; $365

An up-to-the-minute journal
spanning three vital fields

CANCER EPIDEMIOLOGY,
BIOMARKERS & PREVENTION

Vol. 7, 1998 (12 issues)
ISSN 1055-9965

Editor-in-Chief:
Frederick P. Li, M.D.

» Original research on the causes and
prevention of cancer in humans

« Invited editorials

« Selected review articles

» Short communications

= Meeting reports

Individual nonmembers: $110;
Outside U.S.: $150
Institutions: $285; Outside U.S.: $325

An exciting forum for clinical
and translational cancer research

CLINICAL CANCER RESEARCH

Vol. 4, 1998 (12 issues)
ISSN 1078-0432

Editor-in-Chief:
John Mendelsohn, M.D.

* Research articles
* Advances in Brief
* Minireviews

« Controversies in Clinical Cancer Research

Individual nonmembers; $120;
Outside U.S.: $160
Institutions: $795; Outside U.S.: $925

Institutional subscriptions include a subscription
to Cancer Research. Available only as a combined
subscription.

ORDER TODAY!

Members, American Association
for Cancer Research:

Contact the AACR for special rates at
(215) 440-9300; FAX (215) 440-9313.

Members subscribing to any AACR journal

Nonmembers, contact:
American Association
for Cancer Research
Subscription Office
P.0. Box 11806

automatically receive the Proceedings of the AACR. Birmingham, AL 35202

Institutions: Purchase all four journals and save 15% off

the total subscription price, excluding postage outside U.S.
Canada: Add 7% GST to all orders. MD: Add state sales tax.

1-800-633-4931 or (205) 995-1567

FAX (205) 995-1588
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Versatility and crystal clarity

The LEICA TCS NT confocal system, teamed with upright and inverted research microscopes
of the LEICA DM R series, sets new standards in confocal laser scanning micrascopy.
Its particularly impressive features are:

* Superior image quality with optical resolution at
the limit of what is theoretically possible due to
integrated design of confocal module, microscope
and objectives

* Fasy, adjustment-free alternation of the confocal
module between inverted and upright microscepe

* Intuitive operation due to ergonomic user interface
and direct checking of contrel parameters

* Multimedia tutorial for on- and offline training

* Optimised simultaneous detection of up to 5 chan-
nels for highly dynamic multicolor experiments due
to AOTF merge module, genuine eonfocal computer-
controlled optics

* Online measurement of optical cross sections due
to special LEICA micrascope stage

* Software for three-dimensional 3-channel 24-bit
display of measurement results, surface display
and guantification

* Fast industrial standard PC with Windows NT
operating system

‘ http://www.leica.com I

Leica Lasertechnik Leica Inc.

Im Neuenheimer Feld 518 111 Deer Lake Road

0-69120 Heidelberg Deerfield, Il 600 15 -t

Tel: (06221)4148-0 Tel: +1847405 0123 aca
Fax: (06221)4148-33 Fax: +1847405 0147
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