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COVER The progeny from adult mouse brain neural stem cells con-
tributes to the generation of kidney tubules after injection into the
early chick embryo. Kidney tubule cells express Pax2, and the |
presence of this marker (red) in nuclei of neural stem cell-derived
cells (blue labeling in cytoplasm) indicates that they have the poten-
tial to generate nonneural cells. Image width, 280 micrometers.
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Above image: a photographically colored version of the original electronic image obtained from
UA1 detector at CERN., Geneva, showing tracks of an eleciran-positron pair.
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Gradient Calculator
Especially Useful

Easy to Transfer “Golden”
Parameters to Actual Protocols

Most researchers would agree that gradient
cyclers are great in concept—but their utility is
significantly compromised if an optimized pro-
tocol does not transfer well to normal, non-
gradient operation. This “Achilles heel” of
gradient cyclers can often be traced to impre-
cise knowledge of either incubation time or
incubation temperature during the gradient
step. Whatever technology is used, there will
always be lags—often not well known—be-
fore samples reach the new temperature.

M1J has long had an excellent reputation for
dehvermg tlme/temperature control with pre-

=3 cision, so extra ef-
forts were expended
to address these is-
sues. Thus time
| control includes
| “dynamic ramping”
| (see below), while
temperature control
incorporates a new
software feature
called the “gradient
calculator™,

Thiscalculatorisso precise and accurate that
it reports the temperatures in individual col-
umns to within $0.4°C of the NIST standard,
making transfer of values to normal operation
very reproducible. Just look above how re-
ported temperatures from the gradient calcula-
tor superpose almost perfectly with independent
NIST-traceable data from 4 different cyclers.

64° Gycler programmed

4
5gei
54

agel

~ POSITION (Column),
#2  #4 #8 #8 #0 #12
Reported temps {dots) vs.
independently acquired ther-
mal datain 4 cyclers {lines).

44°

NEW GRADIENT HELPS OPTIMIZE

ANNEALING AND DENATURATION

with the thermal gradient shown in

DNA Engine™,
artificial colors from data collected by an IR camera,

Optimized Denaturations
Surprisingly Important

It is well known in the biological commu-
nity that DNA amplification reactions should
have optimized annealing temperatures for best
results. Denaturation is quite important as
well—but only the savvy optimize this step.

Too bad. MI’s scientific staff finds that
denaturation often leads to problems. Use of a
lower denaturation temperature, such as 90°-
92°C, is generally recommended whenever
possible. Not only does it preserve enzymatic
activity for later cycles, it also reduces break-
down of fluorescent dyes in cycle sequencing.
On the other hand, higher temperatures, such as
95°-96°C, may be required for GC-rich tem-
plates from organisms such as Mycobacteria.

Precision Control of Time as well as Temp

“‘Dynamic Ramping” Incubates
Each Sample for Same Period

In some gradient cyclers, the gradients de-
velop gradually. When cooling to an anneal-
ing gradient, for example, the highest tempera-
ture stabilizes long before the lowest one does.
This means that the time spent at incubation is
different at each temperature—thus two critical
parameters are being varied at the same time.

Not so with MJ cyclers. Careful engineer-
ing has led to “dynamic ramping” where each
column of wells ramps at a different rate, for
ramp rates are much less critical. The results are
consistent incubation times column-to-column,
with only temperature varying among samples.

75°

Cycler pi d for an i n
of 120 sec (these are the same

700 data as in the graph above)

65°

60°

55

50°

S —————ree]
TIME

100 sec 150 sec

Data from four cyclers are superposed in this graph,
with eachtrace representing the average temperature
measured in a column of wells. Note the consistency
of incubation periods, the cycler-to-cycler reproduc-
ibility (each trace is made up of four separate lines),
and the even spread of incubation temperatures be-
tween the programmed targets of 45° and 65°C.

45

a0°

50 sec

PCR is covered by patents owned by Hoffmann-La Roche, Inc, & F. Hoff-
mann-La Roche Ltd. Users should obtain license to perform the reaction.
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ALL EXISTING DNA
ENGINES & TETRADS
CAN BE UPGRADED

Standard Feature on
New Thermal Cyclers

WALTHAM, Mass, ~—~ MJ RESEARCH is
pleased to announce the introduction of an ad-
vanced gradient feature that is now standard on
all DNA Engine & Tetrad thermal cyclers.
This powerful new function allows precision
thermal gradients as high as 24°C to be devel-
oped across 96-well blocks, at any temperature
between 30° and 105°C. This greatly assists in
developing robust protocols, for the optimal
annealing and denaturation temperatures give
strong results without lots of “ampli-schmutz”
or other unwanted artifacts appearing in the gel.

Many reactions benefit from careful tem-
perature optimization, especially sensitive ones,
such as dye-terminator cycle sequencing. GC-
content, length of molecule, concentration of
magnesium—all these lead to differences in
optimal “heat” for annealing and denaturation.
This is why empirical experiments can almost
always enhance even the best calculations for Tm.

But who wants to do a dozen runs of slightly
variant protocols? Gradient cyclers make this
chore much easier by allowing a dozen differ-
ent incubation temperatures in a single run.
The user simply selects arange of temperature,
and the cycler does the rest. The optimal temp-
eratures become obvious in the gel—with thick
“meaty” bands unbracketed by artifact.

How to Get Upgrade

In a nutshell, visit the MJ website. For DNA
Engines manufactured after 1/1/99, the gradi-
ent feature is a simple software upgrade that is
provided free and can be installed by users. For
older DNA Engines or Tetrads, a new logic
board is also required, and this upgrade is avail-
able inexpensively from MJ or its distributors,

WWW.MJR.COM » INFO@MIR.COM

M] RESEARCH, INC.

Manufacturer of Products for Molecular Biology
590 Lincoln St. » Waltham MA 02451 USA
(888) 729-2164 » Fax (617) 923-8080




COUPLING EXCITATIONS

Light harvesting is a key step in photosyn-
thesis in which numerous chromophores
are coupled to collect light and then fun-
nel energy to the reaction centers. Lidzey
et al. (p. 1620) have studied an analogous
system in which spatially separated layers
of different organic dye molecules are
contained within an optical microcavity.
Electronic excitations of the dyes (exci-
tons} can couple to the photon mode of
the microcavity to form new modes that
are mixtures of all three states. Coupling
can be seen between the excitons at rcom
temperature despite an energy separation
of 60 millielectron volts. These model sys-
tems of energy transfer may also have ap-
plications in optoelectronic devices.

LIGHT-DRIVEN LIQUIDS

Whether a liquid will wet a surface or form
droplets depends in part on the free energy
of surface. \chimura et al. (p. 1624) have
modified surfaces with a compound that
contains photochromic azobenzene units.
The photoinduced cis-trans isomerization
of these groups changes the contact angles
that droplets make with the surface. For hy-
drophobic liquids and even some nematic
liquid crystals, millimeter-sized droplets
could be propelled by creating surface gra-
dients with asymmetric light pulses. The au-
thors used this effect to move glass beads
through derivatized glass tubes.

GALAXY METAMORPHOSIS
Recent observations of distant clusters of
galaxies suggest that older clusters are domi-
nated by lenticular galaxies (SO galaxies} that
have lost all of their atomic hydrogen gas
and that show no evidence for recent star
formation. Quilis et al {p. 1617) present re-
sults from a high-resolution, three-dimen-

HOW A BACTERIUM INVADES AN IMMUNE CELL
The tick-transmitted bacterial infection, human granu-
locytic ehrlichiosis, is a disease of emerging public
health importance, as the same tick also transmits
Lyme disease and the two diseases can occur together.
Apart from this interest, this is the only bacterial
pathogen known to enter and survive within phagocyt-
ic cells of the immune system called neutrophils. Her-
ron et al. (p. 1653) have discovered a molecular interac-
tion that offers a promising drug and vaccine target for
this problematic disease. The bacterium can produce a
mimic of a cell-adhesion molecule called P-selectin,

sional model which show that SO galaxies
can form when spiral galaxies move through
a hot, ionized intracluster medium. Their sim-
ulations, which included shock-wave effects
and viscous stripping of the galactic halo,
produced SO galaxies within 100 million
years from spiral galaxies like the Milky Way
and provide a mechanism that can explain
the changing galaxy morphology in clusters.

POST-STISHOVITE IN THE
SHERGOTTY METEORITE

Examinations of the Shergotty meteorite,
thought to originate on Mars, have revealed
a checkered history of dynamic deforma-
tion from repeated impacts that led fo its
ultimate transport to Earth. Study of its
mineralogy and textures are important to
unravel its complex origin to improve our
understanding of planetary interactions and
evolution. El Goresy et al. (p. 1632) have
characterized an additional silica phase
more dense than stishovite {a post-
stishovite phase) that has a monoclinic
structure interwoven with another post-
stishovite phase and silica glass. Post-
stishovite phases form at pressures above
48 gigapascals (GPa) from stishovite, and
the new post-stishovite phase should be
stable between 70 to 85 GPa. Such high
pressures are inconsistent with other obser-
vations of Shergotty that suggest a peak
impact pressure of about 30 GPa. The post-
stishovite phases may form through a
metastable reaction, which may require a
peak pressure of as low as 40 GPa, however,
and thus Shergotty may have been shocked
to an intermediate pressure range.

IRON VIBRATIONS
Earth’s core is thought to be composed
predominantly of hexagonal close-packed
{hcp) iron. To explain the seismic proper-

which allows the bacterium unimpeded host-cell adhe-
sion and entry. The authors can also cause the bacterium to enter nonhost cells by
engineering them to produce a P-selectin receptor.
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ties of the core, experimentalists and the-
orists have tried to extrapolate the elastic
properties of hcp iron to the high pres-
sures and temperatures, yet discrepancies
remain. Merkel et al. (p. 1626} have mea-
sured the one Raman-active mode of hcp
iron up to pressures of 150 gigapascals;
ultrapure diamond anvils were used to
avoid background luminescence and scat-
tering that could obscure the Raman
spectrum. Their results suggest that the
shear wave anisotropy at core conditions
should vary by about 35%, which should
provide geophysicists with a useful pa-
rameter to distinguish structural versus
chemical changes reflected in varying
seismic waves that sample the core,

FLOWERS EMPOWERED

In order to better understand the transition
from vegetative growth to flowering,
Samach et al. (p. 1613; see the Perspective
by Devlin and Kay) investigated genes di-
rectly regulated by the gene CONSTANS
(CO)}, itself known to promote flowering of
Arabidopis in response to longer days. With
the use of a conditional overexpression sys-
tem, four genes were identified that are di-
rectly regulated by CO. Of these four, FT
and 50OCT are regulated by a balance of CO
and FLC activity, itself part of the vernaliza-
tion response. The other two genes affect
patterns of development in the stem and
the flower. Thus, a network of regulatory
pathways is revealed that not only pro-
motes development of floral structures but
that also integrates day length, response to
chilling, and age of the plant into the ulti-
mate developmental decision of when to
begin flowering.

STEM CELL SECRETS

Despite an apparent lack of phenotype,
stem cells are able to give rise to many oth-
er types of cells. The types of cells they can
become, and some genetic insights into
how a stem cell undergoes its transforma-
tions, are the subject of two reports. Recent
analyses have shown that stem cells can
generate cells of a type far removed from
the tissues from which the original stem
cells were derived. Clarke et al (p. 1660; see
the cover and the news story by Vogel) have
explored the limits of stem cell multipoten-
tiality. When isolated adult stem cells are
given an opportunity to experience a more
embryonic environment, either by coculture
with embryonic stem cells or by culture
within an early embryo, they display even
greater developmental diversity than ex-
pected. Neuronal stem cells gave rise to

CONTINUED ON PAGE 1547
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The future of
cloning is here.
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In the future, there will be a fast, efficient way to get from' gene cloning
to gene analysis without subcloning. Guess what? The future is here and
it's the Echo™ Cloning System. Now, you can clone your gene into as
many expression vectors as you choose and:

» Save hours by eliminating repetitive cloning, subcloning,.and sequencing

+ Get the expression results you need by expressing in multiple systems
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cells of muscle and liver, as well as some of
the outcomes previously seen. Thus adult
stem cells may show greater potential, and
share greater commonality, than so far
thought. Phillips et al. (p. 1635) have pro-
duced an exhaustive description of the
molecular phenotype of a hematopoietic
stem cell. Roughly half of the identified
transcripts are related to known proteins,
and categories of cell signaling, RNA syn-
thesis, and cellular metabolism are well rep-
resented. The database offers numerous in-
triguing expression profiles for further
study; the details of their data are present-
ed on an interactive Web site.

ADDING TO RNA'S REPERTOIRE

The role RNA plays in biology continues to
expand—its originally recognized roles in
translation now include several enzymatic
functions. Peluso et al. (p. 1640) now show
that the 4.55 RNA component of the signal
recognition particle (SRP) accelerates both
association and dissociation of the guano-
sine triphosphatases Ffh and FtsY, the pro-
tein components of the SRP and the SRP re-
ceptor, respectively. Because a part of the
RNA is thought to interact directly with sig-
nal sequences recognized by SRP, this finding
raises the possibility that a consequence of
that interaction is regulation of the binding
of SRP to its receptor, just as protein-protein
interactions mediate allosteric regulation.

REPLICATION: A ONE-SHOT DEAL
For all organisms, regulating the replication
of their genomes is of paramount impor-
tance, as any mistakes can have profound
and most often deleterious effects. Perhaps
the most basic requirement is ensuring that
only one new copy of the genome is made in
a cell division cycle. Labib et al (p. 1643)
show that the six so-called minichromosome
maintenance (MCM) proteins of Saccha-
romyces cerevisiae play a central role in pre-
venting runaway copying of the chromo-
somes. The MCM proteins, in addition to the
initiation of replication, turn out to be abso-
lutely critical for the continued synthesis of
the new genetic blueprint. Thus, by prevent-
ing the reloading of MCM proteins onto DNA
during replication, the cell ensures that only
one copy of the genome can be completed.

How CHOLESTEROL AIDS

MYCOBACTERIAL INVASION
Mycobacteria, including the agent that
causes tuberculosis, must invade cells and
then multiply in specially adapted vac-
uoles within the host cell. Gatfield and
Pieters (p.1647) examined the mechanism

of pathogen invasion and found a surpris-
ing requirement for cholesterol in the
host macrophage cell membrane for suc-
cessful mycobactrerial invasion and colo-
nization. Membrane cholesterol accumu-
lates around invading mycobacteria and
appears to be important in ensuring the
formation of a vacuole that protects the
invading organism from intracellular di-
gestion by the host cell.

You CAN KEEP YOUR IRON

Iron is an essential nutrient for most mi-
crobes and pathogens. Posey and Gherardini
(p. 1651) looked at the iron requirements of
the spirochete responsible for Lyme disease,
Borrelia burgdorferi, and discovered that
the organism lacks any iron-containing pro-
teins. Instead of iron, the metalloenzyme
systems of the microbe appear to utilize
manganese. Thus, this human pathogen can
circumvent one of the host’s natural de-
fense systems—the severe lack of free iron
in the host environment.

DEMARCATING COGNITION

In comparison to sensory and motor
modalities, cognition uses more anterior
portions of the human brain. These areas
also are less well defined than the sensory
and motor cortices in terms of subserving
distinct functional duties, partly because
cognitive tasks tend to involve multiple
abilities and partly because it has been
difficult to design tasks to separate these
abilities. Rowe et al (p. 1656) designed a
task that separated the maintenance of
items in working memory and the selec-
tion from among those items for re-
sponse. They were able to associate area
46 of the dorsolateral prefrontal cortex
with the selection phase and area 8 with
the maintenance function.

QUANTIFYING PROTEIN SOFTNESS
Proteins offer a striking illustration of how
a collection of weak interactions (hydrogen
bonds, salt bridges, and van der Waals
forces) support precise three-dimensional
structures, as assessed by x-ray crystallog-
raphy, while providing sufficient flexibility
for enzyme catalysis and conformational
changes. Zaccai (p. 1604) reviews recent
developments in the use of neutron scat-
tering to measure the resilience of two
proteins, myoglobin and bacteriorhodopsin,
under a variety of conditions and environ-
ments. Neutron scattering has the advan-
tage of not needing crystalline samples and
can be combined with specific deuteration
to spotlight particular regions of a protein.
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293
Jurkat
NIH 3T3
B16-FO
PC-12
BHK-21
CHO-K1
DDT1 MF-2
CV-1
COS-1
COS-7
MO 7E
FL5.12
MCF7
K-562
KG-1
CL-01
HMSC
Hela
Hel.a S3
SW 1353
MRC-5
FaDu
LNCaP.FGC
PC-3
U-87 MG
PM-RCC
Hep 3B
Hep G2
HEC-1
LoVo
U937
293T
911
NTD-1
10T 1/2
Huh?7
293EBNA
NB324K
MEF
308
WEHI-3B

Murine Es cells
MM54.Sp/Thy
AKR-2B-
MIN6
Hepa-1clc7
Primary
hepatocytes
NSC34
D6P2T
cé
INS-1
PEF
RK 44
PERN
Primary
keratinocyte
SL-29

Primary
embryonic
fibroblast

MDBK (NBL-1)
A8
HEQ 3-3
CFT-1
Chicken
cardiomyocyte
RP-19
Y-79
T-84
CeC:2
BC 3H1

BALB-10
Bovine
endothedial

T-89G
JAR
SKOV-3
Equine derma
L-929
EKER
SW-1353

H-292
Rat cortical
neurons




radicate pathogens

Reseafé—ﬁ Funds Avallable

CONTACT: The Consortium for Plasma Science seeks an effective, saf
Frederick A. Dombrose, Ph.D. and practical method to eradicate non-enveloped viruses in
Executive Director whole human plasma that retains the biofunctionality of the
5925 Carnegie Blvd. plasma proteins. (R

Suite 500 Applications may be submitted at any time, and will be
Charlotte, NC 28209 U.S.A. evaluated on both technical merit and the business case.

Phone: 704.571.4070

i (=) Consortium For
Plasma Science. LLC

Web: www.plasmaconsortium.com
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NOW, TIME IS [O)Z\R'(0]91:35)10) =

The New
Mini-Prep 24
for Automated
Plasmid Mini-Preps

The Mini-Prep 24 uses a new method of
plasmid purification based on agarose
electrophoresis and
subsequent recovery by
electroelution.

The Mini-Prep 24
uses premanu-
factured sample cassettes
that come ready for dlrect
loading of up to 2 ml
of culture.

Call now to learn
how the new
Mini-Prep 24
can give you

quality DNA

while saving \

you more

time than

you can No

imagine. CENTRIFUGATION
STEPS

High Purity - sufficient for
automated fluorescent and
manual sequencing.
Consistent Results - up to 6 pug
of plasmid per ml.

Fast - up to 24 preps per hour.
Quality - time and time again.

Easy Operation - begin prep
with direct loading of bacteria
culture - with no centrifugation
step, you save time.

Mactomett
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1-800-466-7949

11339 SorrentoValley Rd ® San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753
www.macconnell.com




o

14 oo
95.0°C for 00:30

Cycle 1:[x) Initial denaturation at

Cycle 2:(35x) Amplification
Denature at 95.0°C for 00:30
Anneal at 55.0°C for 00:30
Extend at 72.0°C for 03.00

Increase time after cycle 1 by D0:30 every 1. cycles
Cycle 3:(1 ] Final Extension at 72.0°C for 07:00

<< Cycle >> Cycle Option AddiDel Done

Visit our Life Science web site at discover.bio-rad.com.
Call toll free at 1-800-4BIORAD (1-800-424-6723), outside the US, contact your focal sales office.
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It Took YeaI’S to Complete the Research,

MOnthS to Write the Paper, and
SeCOHdS to Create the Bibliography.

EndNote 4 is a brand new version of the world’s most popular bibliographic software.
More than 250,000 researchers, scholarly writers, and students use EndNote to search online E“d No
bibliographic databases, organize their references, and create bibliographies instantly and
automatically. And now, with EndNote 4, researching and writing is easier than ever before! Bibliographies Made
|
» Customize your reference * Create one-step bibliographies E’!Mg—
display. Click-sort column head- in Microsoft Word and
ings, choose fields to view, and WordPerfect with advanced . . .
preview formatted references in bibliographic details (e.g. grouped Visit our website and download
hundreds of styles. references, text notes in bibliogra- a FREE demo. www'endnote.com

phy, anonymous works).
*» Toolbars, drag and drop, and

Australia/New Zealand: info@crandon.com.au

contextual menus allow for easy * Includes more than 400 journal Baltic Nations/Russia: kundservice@programpaketet.se
navigation and data management. styles (e.g. Science, APA, Cell) France: info@ritme.com
Germany: sales@citewise.com
* Search Internet databases such Japan: endnote@usaco.co.jp
as PubMed and BIOSIS from Scandinavia: kundservice@programpaketet.se

Spain: stsc@ctv.es

within EndNote and save search Switzerland: info@scientific-solutions.ch

strategies for later use. UK: sales@citewise.com
Circle No. 54 on Readers’ Service Card

nformation. All trademarks are the property of their respective companies.

ResearchSoft 1-800-554-3049
510-559-8592
info@isiresearchsoft.com

© Copyright 2000 ISI ResearchSoft. EndNote is a registered trademark of the Institute for Scientifi



Where science
professionals click.

Your future is online.
Just go to sciencecareers.org and use the premier
scientific web site dedicated to helping scientists

find top quality jobs in the life sciences industry.

It's easy, and free.

Whether you're looking for job postings from top
pharmaceutical and biotechnology organizations, a
Resume/CV database, our Job Alerts service, or
career advice, sciencecareers.org. can help you

discover your future.

Science

CAREERS =
www.sciencecareers.orq



http:sciencecareers.org

,~rov1des a Convement Cre mechated ON/ OFF Sw1tchmg System it to Control
ytotoxm ene Expressmn in Cultured Mammalian Cells and Ammals

hgand success! lly
293, cel ls wluch are sus( ephble to Fas-medlated

B
Blotting with an an ‘human Fas—hgand antlbody The cells
‘co-infected with AXCALNFasL and AxCANCre
(“ON”expression) expressed Fas-ligand, while the cells
mfected thh‘ xCALNFasL ,’OFF expressmn) alone did not -

1. uninfected
2. AXCALNFasL

3. AxCANCre

4. AxCALNFasL
& AxCANCre

nvement system of the reco Abmase-medlated sw1tch1ng fer gene :
pressmn mammahan cells: In the cassette co prCALNFLw,' R
DNA is placed between the potent CAG prumoterand the insert cDNA
a unique Swal site. Its excisional deletion with Cre recombinase triggers -
expressmn of the gene engoded by the downstream
moter (“ON" EXpressmn) :

b oc,
3. Okuyama, T. et al. (1998) Gene Therapy 5, 1047

The k1t is covered by patents. Any commercial use, including discovery or

-apeutic procedures.

4. Sudo, M. et al. (1999) Mol. Brain Res. 65, 176 development of commercial products, requires licensing arrangements.

Korea } | DISTRIBUTORS

BOHAN (TaKaRa-Korea) Biomedical Inc.  ¢/SA and the Americas

Phone: (02) 577-2002 Fax: (02) 577-3691 PanVera Corporation

China Phone: 800 791 1400 Fax: 608 233 3007

TAKARA SHUZO CO.LTD. m%?:‘;‘fég“gg'f%&%ﬂ';“)e?gg Ltd. £.rai: ino@panvera.com
USA
BIOM %D Is(n;g;AJLp GROUP 7§ TaKaRa Biomedical Europe S.A. Fisher Scientific
Phone:+81 77-543-7247 Fax: +aw 77-543-9254  Phone: +33141470114 Fax:+33147921880  Phone: 800 766 7000 Fax: 800 926 1166

Europe Taiwan
BioWhittaker Europe Cheng Chin Trading Co., Ltd.
Austria: 0800 201 538 Belgium: +32 87 321 611 Phone: +886 22331 3111 Fax: +886 2 2382 2197

France: 0800 911 981 Germany: 0800 182 5287
Netherlands: 0800 022 4525 Switzerland: 0800 838 620
UK: +44 118 979 5234

Homepage: http://www.takara.co.jp/english/bio_e/ E-maif: bio-sm@takara.co.jp

Cold Spring Biotechnology Co., Ltd.
Phone: +886 2 2695 9990 Fax: +886 2 2695 9963
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www.stke.org

Feeling overwhelmed by all of the
information that is constantly being

published on signal transduction?

The editors of Science and the tech-
nical staff of Stanford University’s
HighWire Press have your solution—
Science’s Signal Transduction

Knowledge Env ment (STKE).

Benefits Include:
VIRTUAL JOURNAL
Say goodbye to scanning dozens

tables of contents every week.

THE CONNECTIONS MAP
Having trouble keeping track of a
thousand and one protein kinases?

Not anymore.

CONTINUOUSLY UPDATED
REVIEWS

Original content that is updated
frequently, and as extensively, as

developments in the field warrant.

Come to www.stke.org to imprc
ur signal-to-noise ratio.

Science’s

Signal Transduction
Knowledge Environment

Science







TORONTO, CANADA
September 22 - 26, 2000

Plenary Lectures

o Steroid Hormone Action - Bert 0"Malley, M.D.

o Genetic Considerations in the Pathophysiology of Osteoporosis
1. Bonjour, M.D.

Thomas Caskey, M.D.
e Glucocorticoid Effects on Bone - Barbara Lukert, M.D.

Stephen Krane, M.D.

Special Sessions
o Scienific Aspects of Successful Drug Development

for Bone and Mineral Research at:
Until June 23, 2000
ASBMR Business Office
1200 19th Street, NW, Suite 300
Washington, DC 20036-2422 USA

STk (202) 8571161
Fox: - -(202) 857-1880
Email;  ASBMR@dc.sha.com
www.asbmr.org

o Some Roles of Collogenases in Skeletal Modeling and Remodeling

For more information, please contact the American Society

ASBMR 22nd Apnual Meeting
Metro Toronto Convention Centre

Pre-Registration Deadline: Friday, August 4, 2000

*  (enome Science: Strategies to Discover Disease Mechanisms and Drug Targefs

o Molecular Biology of Glucocorticoid Signaling - Keith Yamamato, Ph.D.

AMERICAN SOCIETY FOR BONE AND MINERAL RESEARCH

The Journal of Bone and Mineral Research (JBMR)
¢ (irculation: 4,000

the largest, most cited journal dedicated to bone and mineral research
peer-reviewed original studies, case reports, clinical vignettes, editorials and reviews
ranks third of all original study journals in endocrinology and metabolism field
impact factor of 6.695

For submission, reprints, end advertising
information, contact:

Journal of Bone and Mineral Research
P0. Box 2759

Dutham, NC 27715-2759 USA

Tl (919) 6200681

JBMR Foc (919 6202465
G Email:  joumal@jbmr.org
www.jbmronline.org

o Biotechniques Workshop: cDNA Microarray Gene Chip Analyses Technology

For subscription information, contact the ASBMR Business Office
(see below) or jbmrsubs@dc.sba.com.

7 As of June 26, 2000
" ASBMR Business Office
2025 M Street, W, Suite 800
ashington, D 200363309 USA
{209 3670161
Fax (202) 367-2161
Qur e-mail and Infernet addresses will remain unchanged.
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GenomicsCollaborative
has a growing collection of
DNA and serum matched to
phenotypic data from
patients with high prevalence
diseases. These samples are
available to support

your research.

samples

global collection network

We can meet your sample needs from inventory or by exercising our
Global Collection Network on your behalf. We are adding samples,
disease states, and collection sites on a regular basis.

Some examples of samples we currently have, and are actively
collecting, in the following disease states are:

Cardiovascular disease (hyperdipidemia, hypertension, AMI stroke)
Cancers (Breast, Ovarian, Colon, Prostate, Leukemia, Lymphoma)
Diabetes

Asthma

Renal failure

All material is:
Collected under IRB approved protocols and compliant with GCP
Processed and stored under GCP conditions

For information regarding our current inventory of samples and
disease states please contact us.

GenomicsCollaborative

1-877-GENOMIX, extension 248 (877-436-6649)
email: getsamples@DNArepository.com
www.DNArepository.com

y,
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Receiving Geographical Information
Instantly and Effectively...No Matter Where.

L0 oo o PEAS

Disseminating environmental information effectively to scientists, policy
makers, and the public is critical for protecting our environment. Providing
information on environmental conditions in its proper geographical con-
text over the Internet allows this to occur. Geographic information system

(GIS) is the tool for data inventory, environmental modeling, and analysis.

GIS is also the tool for decision support across the Internet.

ESRI, the world leader in GIS, has facilitated the reinvention of environ-
mental information. ESRI’s Spatial Database Engine™ (SDE™) allows you
to store, manage and integrate spatial data, while ESRI’s Internet Map
Server (IMS) lets you serve dynamic maps over the Internet. These
tools help you improve environmental protection, while reducing your
bottom line. More importantly, GIS has enabled better environmental
information to reach the stakeholders in the community. Call us
today to find out more.

1-888-333-2943

www.esri.com/environment
E-mail: info@esri.com [ ESmi |
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Copyright © 2000 Environmental Systems Research Institute, Inc. Al rights reserved. ESRI is a registered trademark in the
United States and is either a trademark or registered trademark in all other countries where it is used and the ESRI globe
logo, Spatial Database Engine, and SDE are trademarks, and www.esri.com and @esri.com are service marks of
Environmental Systems Research Institute, Inc. Internet Explorer logo is a trademark of Microsoft Corporation.




USB

announces a

breakthrough discovered

ience

researchers

A year ago, we reorganized as an independent business, and in that time, we've seen a USB Corporation
great deal of loyalty from our customers. We want to thank you for sticking with us. And 26111 Miles Road
for helping us maintain our leading role as a supplier of ultrapure biochemicals, convenience Cleveland, OH 44128
reagents, modifying enzymes and manual sequencing reagents. To show our appreciation, 800.321.9322

we invite you to take $20 off your next order or receive 1000 United Airlines Reward Miles® www.usbweb.com

Just reference quote number 20A-1070. Who says loyalty doesn’t pay?

. M l I. E A G E P '. u s@ This offer is good until June 30, 2000 on orders of at least $200 in the USA only. One time purchase only. This offer is also open ‘ |‘J) qu
N . N to first time customers. United Airlines and Mileage Plus are registered trademarks of United Airlines, Inc. Miles accrued and u' ®
United Airlines awards issued are in accordance with the terms and conditions of the United Mileage Plus program. United, its subsidiaries,

Reward Miles' affiliates and agents are not responsible for any products and services associated with this offer. Cther terms and conditions apply. Rediscover the chernis(ry ™

©2000 USB Corporation. The phrase "Rediscover the Chemistry" is a trademark of USB Corporation. USB and USB logo design are registered trademarks of USB Corporation
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MILLIPORE

Without the best filter, your filtration device

is just another piece of plastic.
Of all of the sterile filtration devices on the market, only Stericup™ filters are produced by the leader
in membrane technology. And lets face it, you're buying the cup for the filter, not the plastic.
Millipore offers membrane choices to fit your application, from MCE for sterilization of aqueous
solutions and Durapore® PYDF membrane for low protein binding applications. And for applica-
tions that demand the fastest flow and lowest binding, our new Millipore Express™ PES 0.22 pm
membranes offer unbeatable filtering speed and reliable refention. Also available in 0.1 ym for

mycoplasma removal. Stable, stackable, simple-to-use Stericup filters offer high value and high

performance in the original easy-to-grip design. Demand the best,

specify Stericup filters from Millipore. Visit www.millipore.com or call _
pecity p P P

800-MILLIPORE in the U.S. In Europe fax +33-3 88 38 91 95.

©2000 Millipore Corporation or an affiiated company. Durapore and Millipore are registered
frademarks of Millipore Corporation or an dffiliated company. Millipore Express, “Stericup, and the
concave flask design are trademarks of Millipore Corporation or an affiliated company
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your research leads you down uncertain roads, the right Among « ¢ : <+ features:

partner can mean the difference between getting lost, and

. 4B  RACE sequence elongation from short fragments and ESTs to long
getting there. W@ transcripts and full-length genes.
Introducing Web-enhanced Research, by LabOnWeb.com .
Rt R 217 is pure, reliable, and validated science. @ Expression pattern analysis using public and proprietary SAGE libraries.
Thousands of researchers, in countless experiments, have
Function prediction by a computerized sequence analysis robot.

tools.

" next time you hit heavy fog, take LabOnWeb as your partner.
Access to PathoGenome™ database of microbial genomes.

demonstrated the superb prediction and analysis quality of its @

Soon, the uncertainty of your road will give way to - the

magnificent skyline of discovery...

3

' Research Engine

Sasson Guetta
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EVERYTHING IS POSSIBLE. . WITH THE RIGHT TOOLS.

Instant
grafificarion
for profein

fESEﬂ[CheIS - The new SwellGel™ 96-Well System is
an instant platform for high-capacity and
high-throughput fusion protein purification.

Features/Benefits:
+ Higher throughput format binds more than 1 mg
60 seconds of green fluorescent protein per well
> = 96-well filter plate provides for easy elution of the fusion

protein from the affinity chromatography media

« Pre-charged, pre-equilibrated, pre-dispensed discs
provide convenience and consistency — simply add
clarified lysate to dried media and purify

« Easy-to-use — just peel off the seal, add your protein
M 123 456 M 1 2 3 456 sample and the disc will rehydrate to a nickel-chelating
A B agarose gel within 60 seconds

» Works as well as traditional wet nickel-chelated
agarose gels ... but without the hassles

» Excellent stability and room temperature storage -
i no need to refrigerate

SwellGel™ Nickel Chelating Discs provide excellent binding capacity. Recombinant Product # P!“J- Size

6xHis-tagged green fluorescent protein (GFP) expressed ina 250 ml Escherichia coli BL 21 cell 20147 Kit
culture was extracted by adding 5 ml of B-PER™ II Bacterial Protein Extraction Reagent Higes 7w Wi

(Pierce # 78260). After removing the cellular debris, 100 pl of the lysate was loaded Includes: 96-Well Purification Filter Plate 1

into the wells of a filter plate containing either SwellGel™ Nickel Chelating Discs or SwellGel™ Nickel Chelating Discs 96
regular nickel-chelated agarose. The unbound proteins were removed by low speed 96-Well collection plate 1
centrifugation (500 ¢ for 3 minutes) and washed twice with 250 pl of phosphate buffer Start Buffer 20 ml
(50 mM Na;P0,, 300 mM NaCl, 80 mM imidazole, pH 7.6). The bound 6xHis-tagged GFP 12 ml
was eluted three times with 100 pl of elution buffer (50 mM Na,PO,, 300 mM NaCl, 250 mM 75824 each
imidazole, pH 7.6). Samples from each step were collected for SDS-PAGE analysis using 36 Weil Filter Pigle

4%-20% gradient gels. Panels [A]: SwellGe™ Nickel Chelating Discs rehydrated in 100 ul of Includes: 96-Well Purification Filter Plate 1
sample solution; {B1: regular nickel-chelated agarose loaded with 100 ul of the sample after "SwellGel™ Nickel Chelating Discs %
equilibration buffer was removed from the resin. 96-Well Collection Plate 1

Lanes: M: Blue Ranger™ Molecular Weight Marker; 1: Flow-through; 2-3: Washes; 4-6: Elutions “Patent Pending
For more information or to download an instruction booklet for this product,
visit the Pierce web site at www.piercenet.com
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3747 N. Meridian Rd. » PO Box 117 » Rockford, IL 61105 U.S.A. « Tel: 815-968-0747 » Fax: 815-968-7316
E-mail: TA@piercenet.com « Internet: www.piercenet.com
SwellGel™ and BlueRanger™ are registered trademarks of Pierce Chemical Company. © Pierce Chemical Company, 2000. a Perbio Science Company




FEBRUARY 15-20 : 2001 » SAN FRANCcISCO : CA

Annual Meeting &

Science Innovation
Exhibition

Building the Future through
Science, Engineering and Technology

www.aaas.org/meetings




You uncovered how it
happens. That’s why Anne
will see her daughter graduate.

Research uncovering genetic UltraVIEW 3D reconstruction
of metaphase spindle*
origins of a pathogen helped
delineate appropriate treatment.
It’s not just about the science, the
research. There are people at the other
end of the microscope. And that’s
something you never forget. It is also
why PerkinElmer Life Sciences
(formerly known
as EG&G Wallac)

is dedicated

to providing

customer-oriented
innovation, like our UltraVIEW ™
NightOWL" and ARTHUR™ imagers.
And we match that innovation with
the most supportive customer service
you'll find... and as soon as you need it.
Because we know just how important

your work really is. To all of us.

wallac v/ \INA , )

PerkinEimer

life sciences.

9238 Gaither Road Gaithersburg, MD 20877 USA e PO. Box 10 Fin-20101, Turku, Finland ® 1-800-638-6692 ® www.perkinelmer.com

> Circle No. 14 on Readers’ Service Card
ARTHUR, NightOWL, parkingirrier, UltraVIEW and Wallac are trademarks of PerkinElmer, Inc. ©2000 PerkinElmer, Inc. *Image courtesy of E. D. Salmon, University of North Carolina, Chapel Hill.



garvadise A Brand New Information Resource — FREE!

i 4 Visit IBC’s

DRUG DISCOVERY
TECHNOLOGIES
FREE WEBCAST

WWWw.ibc-lifesci.com/webcast

If you are one of those people who are too busy to attend conferences then you can still
keep yourself up-to-date thanks to IBC's innovative new Webcast service. Some of the best
presentations from the recent IBC conference on DRUG DISCOVERY TECHNOLOGIES
in Basel can be see NOW, FREE of charge. Visit www.ibc-lifesci.com/webcast

IBC is a worldwide information provider in the Life Sciences field. For a full review of our
products and services please visit www.ibc-lifesci.com. IBC also organizes the largest annual
DRUG DISCOVERY TECHNOLOGY conference worldwide in Boston (August 14-17 2000).
For details visit www.drugdisc.com.

www.drugdisc.com (b9 1ac usa
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"~ Conferences

N | The most importaa and comprehensive . .
Seience " . i H YESI Please send me my copy of The Best of Science—
. . G R AR m‘:ﬂmﬂl il one m = Neuroscience as soon as possible to address below.
- Volime i 1 ARAS Member Price
H‘Hm m m m m AAAS Membership Number (required)
m m ges m sm_ US e $19.95 Outside US...........c.......... $23.95
complete and imabridged {2 Non-Member/institution Price
1 E US.ii $29.95 Outside US...................... $33.95
 Bloom, Edttor-in-Chief of Sciene p feme
1 Address
{ City State/Province Zip/Postal Code
N Email
The Best of Science—Veuroscience brings you the best Phone
work we've published in this field. These full-text Payment Method:
articles and reports comprise the most comprehensive A Check Enclosed
. . . i AVISA J MasterCard  (J American Express
collection of neuroscience research ever available
. . o . Credit Card No. Expiration Date_
from Science—all in one limited-edition breakthrough Signature Date
volume essential to every reference desk and shellf. Place this card in an envelope and mail to;
Neuroscience Compendium e AAAS ¢ 1200 New York Avenue NW;
:  Room 1209  Washington, DC 20005
SCience »‘ AMERICAN ASSOCIATION FOR THE Or FAST FAX your order to us at 202-842-1065. (Credit Card Only.) Prices
C\% listed include shipping and handling. Please allow 6-8 weeks for delivery.




B H : : ‘unique. configurable dec deszgn
llq"Id ‘ “and the exclusive WinPREP®
software which provides simple,

- = = easy-to-use protocol automation
an “'lg pp ":a Inns without the expense of gripper tools

and track robots: lntegratton

» High Throughput Screening

= Molecular Biology

= Clinical Assays

= Drug Metub()lism © module
Thermal Cycler Integration

Of course, MultiPROBE I is
zompatible with today’s array of
labora ry labware-and disposables

“ Packard Please visit our Web siteto -

APackart BieSciance Gompany click on your application and see
: what you can configure for yourself.

Packard Instrumant {:nmparry

ol Froe; 1-800-320-1891

www.packardinstrument.com
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“You've never seen
anything like
the SMZ1500

and SMZ1000.

Call today to make your next

important discovery.

e ‘
1-800-52-NIKON ext. 373 N [/ kon°

www.nikonusa.com , Stereo Microscopes
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