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COVER This radar-derived model of asteroid 216 Kleopatra is color-
coded for gravitational slopes (yellow and red, steepest), whose shal-
lowness (orange through purple, blue, green) suggests a surface cov-
ered by unconsolidated porous debris. A metallic object the size of
New Jersey, Kleopatra may be the remains of a collision of two for-
mer pieces of an ancient asteroid’s disrupted core. [Graphics: Shigeru
Suzuki and Eric Dejong, JPL Digital Image Animation Laboratory]
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Northern lights (aurora borealis) are formed when the earth’s magnetosphere
causes charged particles from the sun to collide with atmospheric gasses, emitting light.
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STABLE TRANSIENTS

Carbenes are reactive species containing a
neutral, formally divalent carbon atom.
They are transient intermediates in many
organic reactions of synthetic importance,
but they have been difficult to isolate and
characterize in detail. Buron et al. (p. 834)
have succeeded in preparing stable car-
benes by modifying the substituents so
that the electroneutrality of the carbene
center is preserved. The compounds are
stable for weeks in solution at —30°C.

STAMPING YOUR (MICRO) MARK
The patterning of electrodes with mi-
crometer resolution is achieved by a pho-
tolithographic process followed by an
etching step. The time associated with
this technique, however, introduces an ad-
ditional cost to the overall fabrication
process. Kim et al. (p. 831) introduce a
cold-welding technique, whereby a metal
in contact with another metal will weld
together. With a patterned metal stamp,
the contacted metal can then be removed
by lift-off. The authors apply their tech-
nique to patterning an array of organic
(soft polymer) light-emitting diodes.

A DUMBBELL ASTEROID

Asteroids of the M-class are thought to be
rich in FeNi metal and may represent the
partially exposed metallic cores of differ-
entiated asteroids. Asteroid 216 Kleopatra
has been studied intensely because of its
large size and unusual light curves and oc-
cultation timings, which suggest a bifur-
cated structure or a binary system. Ostro
et al. (p. 836; see Perspective by Hart-
mann) observed Kleopatra with the up-
graded Arecibo radar system and propose
a dumbbell shape for the asteroid. This
model suggests that Kleopatra was once
two separate pieces that came together
during a low-velocity encounter and that
much of its surface is covered by uncon-
solidated rock fragments.

METAL GRAIN FORMATION
Primitive meteorites (chondrites) are
thought to contain the first particles formed
in the solar nebula, the protoplanetary disk
of swirling gas and dust around our nascent
sun. Meibom et al. (p. 839) explain the origin
of chemically zoned Fe,Ni metal grains in
chondrites with a model for gas-solid con-
densation relying on large-scale evaporation
of dust near the plane and center of the disk.
The gas rises convectively above the disk
plane to cooler regions, where the metal
grains condense. These grains then remain on

the cooler outer fringes of the disk, preserv-
ing their chemical zonation, until they are
accreted into larger objects.

AGE OF A BILATERIAN FOSSIL
Ediacaran faunas mark the rise of soft-
bodied animals prior to the Cambrian.
Their age and correlation have been un-
certain. They occur at a time of major
swing in the carbon isotope composition
of the oceans, which also may be related
to their diversity and the subsequent ex-
plosion of animal life in the Cambrian.
Martin et al. (p. 841; see news story by
Kerr) now show that one of the most di-
verse and best preserved Ediacaran faunas

in Zimnie Gory, White Sea, Russia, is older

than 555 million years ago. The new age
for these fossils breaks any simple relation
between the Ediacaran diversity and the
carbon isotope composition of seawater.

PENETRATING CLOUD COVER
Sea surface temperature (SST) has a
profound effect on weather and cli-
mate and provides important infor-
mation about ocean circulation,
storms, and biological productivity.
Satellites have measured SST with in-
frared detectors, but these measure-

ments are blocked by clouds, which
cover about half of Earth’s surface.
Wentz et al. (p. 847) present global
and regional measurements of SST
made by satellite microwave radiome-
try, which is able to penetrate clouds.
Their observations reveal a wealth of
detail about winds, tropical instability
waves, and upwelling.

GROWTH OF CRUST
The isotopes of potassium and argon can
be used to trace the evolution and growth
of Earth’s crust because “K is preferen-
tially incorporated into melt, and “°Ar into
the gas phase, when magma is generated
in the mantle. Coltice et al. (p. 845) ana-

THIS WEEK IN SCIENCE
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lyzed the K and Ar concentrations in the
atmosphere, crust, and mantle. From their
mass-balance calculations, they infer that
less than 30% by mass of the modern
continents were subducted over Earth’s
history and that continental crustal
growth was mainly by accretion of ocean-
ic plateaus.

COMMUNITY DIVERSITY AND
HOMOGENIZATION

It is now well known that invasions by alien
plants and animals are a major factor in the
current biodiversity crisis. Levine (p. 852;
see news story by Kaiser) presents data
that address the factors that render species
invasive or communities invadable. In Cali-
fornian riparian vegetation, diversity does
indeed reduce invasion at the local level,
but biotic and abiotic factors correlated
with diversity result in the more diverse
communities having a greater number of
invaders. In a study of fish faunas across the
United States, Rahel (p. 854) examines the
relative roles of species introductions and
extirpations. Almost all states are more
similar than they used to be; some states
that originally shared no species now share
two dozen or more. Even extinctions make
states more similar, because extinctions
generally have affected the more geograph-
ically restricted species. The main reason for
the homogenization has been the east-to-
west transport of gamefish and their asso-
ciated prey species.

THE BENEFITS OF GIVING

In a world motivated by self-interest, why
do people cooperate, especially in situa-
tions where they are unlikely to benefit di-
rectly? Wedekind and Milinski (p. 850; see
Perspective by Nowak and Sigmund) tested
the idea that people help others because it
enhances the way they are viewed by their
community. A group of students played a
“game” in which they donated and received
money, although reciprocal transactions
were not allowed. Individuals with a history
of donating generously were more fre-
quently the beneficiaries of largess from
other members of the group.

A STEADYING INFLUENCE

In order to control eye movements prop-
erly, the brain must integrate information
about muscle activity from all over the
body, the position of the head in space,
and movement intentions. This is achieved
by a distributed neuronal circuit, the ocu-
lomotor neural integrator. Nakamagoe et
al. (p. 857) identify in the pontine region

CONTINUED ON PAGE 771
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of the brainstem a group of cells that pro-
ject to the flocculus of the cerebellum and
describe their role in the conversion of ve-
locity to position.

LIGHT REGULATION OF

TRANSCRIPTION
Plants respond to changes in light with
physiological or developmental changes,
processes mediated by light-responsive
genes. Martinez-Garcia et al. (p. 859; see
the Perspective by Nagatani) now clarify
the molecular interactions that connect
light to changes in gene transcription by
showing that the activated form of phy-
tochrome binds to a transcription factor
that, in turn, binds to an element found in
some light-responsive gene promoters.

SETTING BOUNDARIES
Telomerase is a ribonucleoprotein (RNP)
enzyme that replenishes the ends of eu-
karyotic chromosomes by using a small
portion of its RNA component as a tem-
plate for DNA synthesis. Working with the
yeast enzyme, Tzfati et al. (p. 863) show
that the template boundaries (the sites at
which DNA synthesis begins and ends) are
determined not by the telomerase protein
component but by a phylogenetically con-
served secondary structure in the non-
template region of the RNA.

GENE EXPRESSION AT ITS CORE
The discovery that the TATA-binding pro-
tein (TBP)-related factor 1 (TRF1) is ex-
pressed in a tissue-restricted fashion dur-
ing Drosophila embryogenesis raised the
possibility that the core RNA polymerase
Il machinery might display tissue-specific
properties. Now, Holmes and Tjian (p.

867) have found a TRF1-responsive pro-
moter in the Drosophila gene tudor. The
tudor gene contains two tandem start
sites; transcription from start site 1 is
stimulated by TBP, while transcription
from start site 2 is stimulated by TRF1.
This arrangement of tandem promoters
could allow TRF1 to substitute for TBP in
regulating specific subsets of genes.

SELF-DESTRUCTING INHIBITORS
Mammalian cells contain proteins that
function as endogenous inhibitors of apop-
tosis (IAPs) and that act, at least in part, by
inhibiting caspases (proteases that mediate
signals leading to cell death). In thymo-
cytes, apoptosis can be blocked by in-
hibitors of the proteasome (a protein com-
plex that mediates proteolysis of ubiquitin-
tagged proteins). Yang et al. (p. 874) find
that the IAPs have ubiquitin ligase activity
and that they appear to catalyze auto-
ubiquitination. This activity increases in re-
sponse to apoptotic stimuli, indicating that
regulated proteolysis of IAPs contibutes to
control of cell death in thymocytes.

PACKING THE HERPESVIRUS

CAPSID
Human herpesviruses cause a variety of ail-
ments ranging from cold sores to cancers.
Now Zhou et al. (p. 877) have determined
the three-dimensional structure of the her-
pesvirus capsid—a 0.2-billion-dalton capsid
shell of four unrelated proteins—at 8.5
angstrom resolution by electron cryomi-
croscopy. The structure reveals how the
four proteins are arranged in the hexon,
penton, and triplex subunits; o helices can
be identified at domains involved in capsid
assembly and DNA packaging.

TECHNICAL COMMENT SUMMARIES

Extraordinary Evidence or
Extraordinary Conclusion?

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/288/5467/771a

Gould et al. (Reports, 15 Oct., p. 548) found evidence that new neurons are added to
neocortical association areas of adult monkeys and suggested that such neurons “"may
play a role in the functions of association neocortex.” Nowakowski and Hayes take issue
with several key points in the Gould et al analysis. They note, for example, that the use
of bromodeoxyuridine (BrdU) labeling and immunohistochemical detection could label
cells undergoing DNA repair rather than mitosis, and that the interpretation of BrdU-
labeled cells as neurons migrating from the subventricular zone to neocortex implies an
unusually fast neuronal migration rate. They also argue that calculations of neuron
growth based on the work of Gould et al. “imply three specific, experimentally verifiable
predictions, none of which have yet been supported.” In their response, Gould and Gross
present additional data to support the notion that BrdU is indeed labeling cells that are
preparing for division, argue that the supposedly excessive speed of neuronal migration
cited by Nowakowski and Hayes lies "within the range of previously reported neuronal
migrations,” and suggest that some of the neuron-growth calculations of Nowakowski
and Hayes may rest on a misreading of the data presented by Gould et al.
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80 Taiwan » PROtech 886-2-23810844 United Kingdom e Lifescreen Ltd 01895 453700
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Stray light reduces contrast. To
remedy this inevitable fact, our
scientists conjured up the remarkable
‘Light Trap’ (patent pending).

It's no trick, but like all good ideas
it is deceptively simple and works,
every time. The ‘Light Trap’ captures
stray light, passes it through the
open architecture of the eight

position filter turret, and allows it
to escape from the imaging path. The
result is magical. Contrast is greatly
increased, definition improved, more
detail is captured.

This is just one of the innovations
you'll find in the new Axioplan 2
Imaging, the versatile imaging
platform from Carl Zeiss.
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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 direct
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 Easy Operation - begin prep
automated fluorescent and with direct loading of bacteria
manual sequencing. culture - with no centrifugation
Consistent Results - up to 6 ug step, you save time.

of plasmid per ml.
Fast - up to 24 preps per hour.

Quality - time and time again. M mﬂﬂﬂ/

1-800-466-7949 RESEARCH

11339 SorrentoValley Rd ® San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753
Circle No. 12 on Readers’ Service Card www.macconnell.com




Causality
Models, Reasoning, and Inference
Judea Pearl

“This book on causal inference by a
brilliant computer scientist will both
delight and inform all—philosophers,
psychologists, epidemiologists, computer
scientists, lawyers—who appreciate the
intriguing problem of causation posed
by David Hume more than two and a
half centuries ago.”

—Patricia Cheng, University of

California, Los Angeles

2000 376 pp.
0-521-77362-8

The New World of Mr Tompkins
George Gamow's classic Mr Tompkins in Paperback

fully revised and updated by Russell Stannard

George Gamow and Russell Stannard

“The best just got better... It is absolutely the best place to get a
feel for the most important scientific ideas of the 20th century. It
is also a perfect way to get to visual grips with relativity theory
and quantum mechanics.”

—The Independent

1999 270 pp.
0-521-63009-6

Hardback $39.95

Hardback $24.95

Sound
Patricia Kruth and Henry Stobart, Editors

This highly informative and fascinating book brings together
perspectives on sound by leading experts from a wide variety

of disciplines, including anthropology, physiology, zoology,
physics, music, phonetics and film. The nine chapters examine
cultural perspectives on silence, the physics of sound, physiology
of the ear, bird song, human speech and music.

2000 241 pp.

0-521-57209-6 Hardback $34.95

The Impact of Climate Change
on the United States Economy

Robert Mendelsohn and
James E. Neumann, Editors

“The influence of this book on climate policy may well be more
important than the influence of climate change itself on human
affairs. But until one reaches the concluding chapter there is listle
indication of the bombshell contained in this volume involving
the efforts of twenty-six economists: namely, that the economic
effects of global warming are positive and beneficial rather than
negative and damaging.”

—Regulation
1999 344 pp.

0-521-62198-4 Hardback $64.95

CAUSALITY

BN

- with interesting facts....clean,

L 1n this volume, Peter Thomas

. uncovers fascinating insights into

i these ubiquitous plants, addressing
L in an illuminating way questions

JUDEA PEARL |

Packed with Information and Peppered with Interesting Facts™

Trees: Their Natural History
Peter Thomas

“Affable study....packed with
information and peppered

upbeat prose.”
—Publishers Weekly*

such as how trees are designed,
how they grow and reproduce,
and why they eventually die.

2000 296 pp.
0-521-45963-X

Paperback $24.95

The Climate Revealed
William Burroughs

“I have never come across a book that explains more clearly
and vividly the factors that affect our climate: the pictures and
diagrams are well-chosen, and they are superbly integrated with
the text.”

—Clive Cookson, Financial Times

“..if you are looking for a good survey reference on the Earth’s
climate, I recommend this book.”
—Keith C. Heidorn, The Weather Doctor

1999 192 pp.
0-521-77081-5 Hardback $39.95
Majestic Universe
Views from Here To Infinity
Serge Brunier
“Brunier leads the reader through the vast universe of stars, galaxies,
black holes, and the enigmas that puzzle today’s cosmologists.
The photographs, in full color, are magnificent—and take us
out to the edges of the known universe...”
—Ben Bova, Scripps-Howard News Service
1999 216 pp.
0-521-66307-5

Hardback $39.95

The Diamond Makers
Robert M. Hazen

“Glittering prize....Read it and spread the word.”
-New Scientist

Detailing centuries of ground-breaking science, instances

of bitter rivalry, cases of outright fraud and self-delusion,
Hazen blends drama and science to reveal the extraordinary
technological advances and devastating failures of the synthetic
diamond industry.

1999 258 pp.

0-521-65474-2 Paperback $15.95

Discover Cambridge science @ www.cup.org

Available v bookstores CAMB RID GE

or from

40 West 20th Street, New York, NY 10011-4211
Call toll-free 800-872-7423

UNIVER SITY PRE SS MasterCard/VISA accepted. Prices subject to change.
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HUMAN FRONTIER SCIENCE PROGRAM (HFSP)

Bureaux Europe, 20 place des Halles, 67080 STRASBOURG Cedex, FRANCE

Tel: 33 (0)3 88 21 5121 Fax: 33 (0)3 88 32 88 97 E-mail: info@hfsp.org
Web site: http://www.hfsp.org

CALL FOR APPLICATIONS FOR 2001 AWARD YEAR

(Deadline for receipt of applications is 1 September 2000)

The Human Frontier Science Program (HFSP) promotes international collaboration in interdisciplinary, basic
research in the life sciences. Applications are solicited for the support of research grants and fellowships in the
areas: Brain Functions and Biological Functions through Molecular Level Approaches.

Types of Support

The program promotes basic research in the life sciences with special emphasis on novel and interdisciplinary
research, international collaboration and support for young investigators.

RESEARCH GRANTS

FELLOWSHIPS

Research grants provide support for basic research (up to 3 years) carried out jointly by
research teams in different countries. The principal applicant must be from one of the
eligible countries*. Preference is given to intercontinental teams. The size of the team
should preferably be 2 — 4 members and should normally have not more than one
member from any one country. Two types of grants are available:

Young Investigators’ Grants are for teams of scientists who are all within 5 years of
establishing an independent laboratory.

Program Grants may be applied for by independent scientists at all stages of their
careers, although the participation of younger scientists is especially encouraged.
Recipients of Program Grants or Young Investigators’ Grants will be awarded $250,000
per year for 3 years for the whole team.

Long-Term (71- 3 years) and Short-Term (up to 3 months) Fellowships for scientists from
the eligible countries* who wish to do post-doctoral research abroad, or those from other
countries who wish to do research in one of the eligible countries*. The third year of a
Long-Term fellowship may be used either in the host laboratory or in the Fellow's home
country.

*Current eligible countries are Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Italy, Japan,
Luxembourg, the Netherlands, Portugal, the Republic of Ireland, Spain, Sweden, Switzerland,

the United Kingdom and the United States.

Deadlines for Receipt of Applications

Research Grants and Long-Term Fellowships: 1 SEPTEMBER 2000

(awards to be announced in April 2001)

Applications for Short-Term Fellowships can be submitted throughout the year

Guidebooks and application forms will be available at the end of April 2000 from our web site at

http://iwww.hfsp.org
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It Took Yea I’S Complete the Research,

M O nth S to Write the Paper, and
SeCOI‘lCIS 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 Ezsy:
|
. S . Y.
» Customize your reference * Create one-step bibliographies Ey'_e“',_f’—ﬁs-‘—e—'
display. Click-sort column head- in Microsoft Word and
ings, choose fields to view, and WordPerfect with advanced . . R
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
ithin EndN d h Spain: stsc@ctv.es
within EndNote and save searc Switzerland: info@scientific-solutions.ch
strategies for later use. UK: sales@citewise.com
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ResearchSoft 1-800-554-3049
510-559-8592
info@isiresearchsoft.com

© Copyright 2000 I1S! ResearchSoft. EndNote is a registered trademark of the Institute for Scientific Information. All trademarks are the property of their respective companies.



éﬁ!&!ﬂﬂi&f Normal Human Gell Systems
gdE T Dells For GCancer Research

Prostate

* Epithelial
e Stromal

* Smooth Muscle

Standardlze ) Mammary ........ B
Your Research' %+ Epithelial
Call Your Clonetics®,
Technical Speclallst
Todav

For Techmcal Informatlon
US & Canala (800)852- 5663 ¢
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Endothelial
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e &5 Over 100 Normal anary Cell Types Available...
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A\ AAAS

Annual Meeting &
Science Innovation

Exhibition
Building the Future through
Science, Engineering and Technology

www.aaas.org/meetings




Ensure a
Great Perfo

TRANSFECTION-GRADE PURITY
Use wrrh LiporecTAMINE™ 2000 for
unsurpassed transfection results/

LOW ENDOTOXIN

Patented anion-exchange,
gravity flow columns produce
low endotoxin levels.

Superior, reliable
performance.

From the company you
rely on for high-performance
transfection products, comes

the new Life Technologies® Uttra pure, transfection-grade

GiBco BRL® ConcerT™ High plasmid DNA. ‘E

Purity Plasmid Purification DNA purified with the patented g
Systems. Specifically designed to isolate up to 500 pg of anion-exchange resin has an =§
high-quality, low endotoxin plasmid DNA, the CONCERT Aonso = 1.8 and is suitable for z
High Purity Maxiprep System works in concert with use in transfecting cell lines, %
GiBco BRL transfection products to help you achieve including endotoxin-sensitive &
maximum transfection efficiencies. Huh?7 cells (see bar chart).

ANY SIZE PLASMID

Isolate small and large
DNA, including BAC DNA,
with one system.

" Rapid, easy-to-use protocol.

The familiar gravity flow procedure can be
completed quickly — in less than 90 minutes,
and requires little hands-on time.

Transfected Huh7 cells

LIFEeTECI-NOLOGIES@

These products are for laboratory research use only and are not intended for human or animal diagnostic, therapeutic, or
other clinical uses, unless otherwise stated. All referenced trademarks are the property of their respective owners.

©1999 Life Technologies, Inc. 99-152

Essential Technologies for the Science of Life™

U.S.A. Academic Orders (800) 828-6686 * U.S.A. Government Orders (888) 584-8929 « U.S.A. Industrial Orders (800) 874-4226 « Internet www.lifetech.com

International Orders: U.S.A. Office for Latin America (301) 610-8709 » Melbourne Australia 1 800 331 627 ¢ Vienna Austria 0800 20 1087 * Merelbeke Belgium 0800 14894 ¢ Sao Paulo Brazil 0800.11.0575
Burlington, Ontario Canada (800) 263-6236 « Beijing China (86-10) 6256-3836 « Shanghai China (86-21) 6471-1313 « Tastrup Denmark 80 30 17 40 » Cergy Pontoise France 0800 23 20 79
Karlsruhe Germany 01 30 83 09 02 « Tsuen Wan, Hong Kong (852) 2407-8450 « New Delhi India (91-11) 577-3282 « San Giuliano, Milanese Italy 02 98 22 201 « Tokyo Japan 03-3663-8241
Breda The Netherlands 0800 099 3310 « Penrose, Auckland New Zealand 0800 600 200 « Oslo Norway 22 95 59 59 » Paisley Scotland, U.K. 0800 269 210 « Madrid Spain/Portugal 900 181 461
Tiby Sweden 02 026 34 52 » Basel Switzerland 0800 848 800 * Taipei Taiwan 886 2 2651 6156
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Effortless interface

Directly upgradeabile for Real
Time PCR

Rapid and reliable cycling
Interchangeable sample blocks
Out of the box and running In
fust minutes

f discovenh
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http:discove~bio-rad.com

( /m;w Ol d 48- m// Plaie / Nortnalized Againsi 1p+49
mRNA / Covering a 4-log Dilution of Each ¢cDNA)
No Radiolabeling of Probe / No Blot Hybridization /
No Filter Washing / No Phosphoimaging or Autoradiogram Exposure
Just do a PCR reaction and run an agarose gel!

1. Embryo O-4 hour 1.2 34 567 89 10 1112 Description Catalog #

g: Emggg gjzh?&r 49 Drosophiia Panels DSCC-101

2. Embryo 12-24 hour Bicoid T e compts e

5. 1stinstar

6. 2nd instar Antennapedia

7. 3rd instar

8. Pupae Eyeless

ORIGENE

10 Female head Ultrabithorax J

11. Male body TECHNOLOGIES, INC.

12. Female body Fruitless (male form) 6 Taft Court, Suite 300
Doublesex Rockyville, Maryland 20850
(male form)

1000x Doublesex To Order Call 1-888-267-4436

(male/female form) Phone: 301-340-3188

OUR INTERNATIONAL DISTRIBUTORS
Austria and Eastern Europe - RuP Margaritella GmbH (tel) +43 1 889 18 19 (fax) +43 1 889 18 19 20; france - Clinisciences (tel) +33-1 42
53 14 53 (fax) +33-1 46 56 97 33; Germany and Benelux Countries - Eurogentec (tel) +32 4 366 0150 (fax) +32 4 365 5103; Germany - AMS

Fax: 301-340-9254

Biotechnologie GmbH (tel) +49 (0)69 288 082 (fax) +49 (0)69 133 76 880; Italy - (tel) +39 02-5801 34 50 (fax) +39 02-5801 34 38; e-mail: custsupport@origene.com
Sweden - (tel) +46-8-3060 10; Switzerland - (tel) +41 061-795 9610; United Kingdom - Cambridge Bioscience (tel) +44 (01223) 316855 .
(fax) +44 (01223) 360732:; for all other countries, visit the OriGene website or call 301 340 3188. Internet: http://www.orlgene.com

PCR is covered by patents owned and licensed by Hoffman-La Roche, Inc.
# 2000 OriGene Technologies, Inc. The OriGene Technologies logo is a trademark of OriGene Technologies, Inc. All rights reserved worldwide.
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GTTTCTCTATAGTCTGCCCAAAGTGTTCTT
AAAGTCATACGAGAAAGGTAACCTCACGT
GTCCACCGAGGCAGTACACGTCCCTTATA
TATACCTCACACACTTAAAGAGTCGCAGTA
CCATCTCTAACAAAGAAACGAATACTATGC
GGATTCCCAGGCAGCTCACGTCTCTATATA
ATACATCGATCCTTAACACAGCGGTCCACC
ACCGGTCCAGATCTAGACATCCGACCCTT
GCATATGGATTAAGCTACTCAACCCATCTC
CTCTGTGCAGGCAGTACACGTAACTRIGE

5% 28% ATIC .48 15 853 BO%
40% 15% CATA .67 13 1144 4%
32% 12'% TATA .40 11 1427 32%
45%: 15% CAGG .24 7 11333 45'%

37% 17% GTGC .62 10 1641 37%
56% 37% GCT .92 1.8~—*81 11531
AAG 1.76 2.9 10 3080

C .80 1 b 18264

00 4.8"30 2376

i8. 41 17 2082

Speed the process
with full-length genes.

Win the race to market with novel full-length genes.

You’ll get them fast when you access our innovative, proprietary
technologies for targeted gene discovery. Our custom services include:

» construction of full-length cDNA libraries with 50-80% full-length genes
» normalization of cDNA libraries enriched for novel genes

* high-throughput gene isolation
* isolation of novel members of gene families

* advanced two-hybrid screening with greatly enhanced specificity

We know that the only genes that matter are the ones you want. And those
are the kind we deliver—full length and ready to analyze.

Accelerate your research with expert assistance. To arrange a consultation
with our scientists, call (800) 874-4226, extension 8300.

L!FE@TECH\!OI.OGIES@

Essential Technologies for the Science of Life’

Gene Discovery Services: (800) 874-4226, ext. 8300

Internet: www lifetech.com
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FY0O0 Department of Defense Research
on Combat Casualty Care Related Topics

i ALK
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The U.S. Army Is soliciting proposals for $1.1 million In
research on combat casualty care related topics. The Combat
Casualty Care Research Program provides integrated
capabliities for far-forward medical care to reduce mortatity
and morbldity assoclated with major battlefleld wounds and
Injurles. The goals of the research and development effort are
to extend the "Golden Hour" for treatment in order to
Improve survival and minimize morbidity after life-threatening
Injurles, and to provide military medical capabliities for far-
forward medical or surgical care of battle and non-battie
Injuries. Preproposals are due by 5/26/00. Detalled
Information Is avallable from the U.S. Army Medical Research
and Materlel Command (USAMRMC) at hitp://www-
usamraa.army.mil. POC: Craig D. Lebo, Contracting Officer
(301) 619-2036.
Hemorrhage Control  Freeze-dried-blood Storage Bags
Polymer Splints ¢ Neuroprotection ¢ Resuscitation

THE CANON NATIONAL PARKS
SCIENCE SCHOLARS PROGRAM

“Creating the next generation of environmental scientists”

A collaboration among
Canon U.S.A., Inc.
National Park Service
National Park Foundation
American Association for the Advancement of Science

The Canon National Parks Science Scholars Program will
award scholarships to eight doctoral students in 2000. Each
student selected will receive $25,000 per year for up to three
years to conduct research in the national parks. The Program is
underwritten by Canon U.S.A,, Inc.

The 2000 competition will focus on four research topics within
the biological, physical, social and cultural sciences. The
research topics are of critical importance to the management of
the National Park System and selected by the National Park
Service. Students applying for 2000 scholarships must submit
dissertation proposals that address these topics.

Visit http://www.nps.gov/socialscience/waso/acts.htm for an
application and guidelines, or contact Dr. Gary Machlis,

Program Coordinator, Canon National Parks Science Scholars
Program, Natural Resource Stewardship and Science, National
Park Service, 1849 C Street, NW (MIB 3127), Washington, DC

20240, gmachlis@uidaho.edu.

Applications are due 1 June 2000. Winners will be announced
in early August 2000.

- the easiest solution for the
isolation of highly pure rat cells

| Direct magnetic labeling of rat B cells
and T cells using cell type specific
MicroBeads

| autoMACS: automated sorting of up to
4x10° cells in less than 5 minutes
manual sorting: MiniMACS, MidiMACS,
VarioMACS

Reproducible best purity (up to 99%)
and recovery (up to 90%) for positive
selection and depletion




ES Cell culture a’é@g@m

o CHEMICON

Use ESGRO with embryvonic stem cells
Lo create Knockout mice!

a=lcdRI=R is a unique cell Es5ER0° | UNDIFFERENTIATED
e CELLS R1
culture reagent that maintains in vitro o REp| AGES the need for feeder cells e Passage number 6 in
i i i i . . the presence of
tt:e pIur::)otent(lja! oIhmurlng eTbryofnlc and conditioned media E;G%@esu:mmemed
stem cells used in the production o . .
, r , « MINIMIZES the risk of mycoplasma media
knockout mice. Recombinant murine contamination
LIF, the active ingredient of ESGRO®, INHIBITS th X DIFFERENTIATED
inhibits the spontaneous differentiation _ - & spontaneous CELLS R1
of ES cells in culture. differentiation of ES cells . Zr;%vious'w;;Zs;gfd
GRO® 105 Units_ESG1106 * RECOMBINANT MURINE LIF ensures o P

ES ® Un!ts batch-to-batch consistency ESGRO® for period of

ESGRO 107 Units ESG1107 SAVES TIME raditional method 2 days and cultured
LIF - U.S. Patent No. 5,427,§25 85,187,077 & 5,443,825 & one pending . over traditional metnoas Upon a ge/atm matrix
ES Cell Patents - U.S. Patent No. 5,166,065 and two pending.
CHEMICON International, Inc. CHEMICON International, itd.  Germany Australia ' '
28835 Single Oak Drive United Kingdom Fischbacher Weg 3A SILENUS Labs Pty. Ltd ' ‘
Temecula, CA 92590 USA 2 Admiral House D-65719 Hotheim 34 Wadhurst Drive
800.437.7500 toll free Cardinal Way Germany Boronia C H EMlCO N
909.676.8080 phone Harrow, HA3 5UT 49 6192 207 300 phone  Victoria 3155 INTERNATIONAL
909.676.9209 fax United Kingdom 49 6192 295 955 fax Australia

www.chemicon.com

44 208 863 0415 phone
44 208 863 0416 fax

61 3 9839 2000 phone
613 9887 3912 fax
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