23 July 1999

Science

Vol. 285 No. 5427
Pages 485-628 $8




pien 22IA8S Siopeay Uo GE ‘ON 32410

| : / Al ¥ woo auabejens'mmm je ays gapy ausbejens ey} ysia asesid ‘si0NquUIsIp SpIMPUOM JO 1Si| B 104
JA S i (\ sHoLNaIELSIa
; . 9GS0} 99

10 :wopbury payun

008 L0 ‘PUBOZIMS
SpuBlayIaN

WO 'SUSBDIDIIS MMM e RS
i 0 wmbjeg
_)MJ G6 /L0 ‘euisny

” 3d0Hﬂ3 INIOVLIVHLS
i /Dw l ’ —— . —— woo ausbejeis@saoiniasyos)
™ — = = ,

L3INH3ALNI
wy¥S-ver 1008)

__ﬁeﬁ;luagog fa T L voweo o sl

2I1DM}JoSs SISA[PUD

}ln d 91/[1 abourr jubigeiBrg G6SMOPUI #

IOJIDUIINISUDI} AUD I0] USI0S

149 3 VIDI] e E UOISISAUOD JUBI[ a1Iym-An =
/ ] -y - JuIgqRD
= woon{Ing I Jubn-jubry =

DIBWDD DD PA[00d D 0Z- #

S100] MI\ 100)

" *SUOZIIOL] Bwbmu[
ANOL puvdxy 07
S]00T MAN

W3ILSAS/OZIAIA T1I11LS
Y
- |




FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES.

North America

R&D Systems, Inc.

614 McKinley Place NE
Minneapolis, MN 55413, USA
Tel: 612 379-2956

Fax: 612 379-6580
info@rndsystems.com

Europe

R&D Systems Europe Ltd.

Germany Europe Free Phone ~
R&D Systems GmbH Belgique/Belgié: 0800 10 468

4-10 The Quadrant, Barton Lane Borsigstrasse 7 Danmark: 80 01 85 92

Abingdon, OX14 3YS, UK
Tel: +44 (0)1235 551100

Fax: +44 (0)1235 533420
info@rndsystems.co.uk

65205 Wiesbaden, Germany France: 0800 90 72 43
Tel: +49 (0)6122 90980 Nederland: 060 225607

Fax: +49 (0)6122 909819 Norge: 800 11033
infogmbh @rndsystems.co.uk Sverige: 020 79 31 49 1 -800 343 7475

Switzerland: 0800 55 2482 m
W Www.rndsystems.com

Circle No. 44 on Readers’ Service Card




VOLUME 285

Science

www.sciencemag.org

23 JuLy 1999

NUMBER 5427

COVER Cross section of Arabidopsis flowers (image width, 0.56 mm).
Regulatory elements of the homeotic gene AGAMOUS can direct expres-
sion of a reporter gene (staining intensity increases from pink to purple)
in the center of flowers, where AGAMOUS specifies stamen and carpel
development. Activation of these elements requires that they are bound
by LEAFY, a transcription factor that determines whether flowers will be
generated instead of shoots or leaves. [Image: K. Bomblies/D. Weigel]
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SPINNING FRAGMENTS

IN SPACE
Optical and radar observations by Ostro
et al. (p. 557) have determined the char-
acteristics of the recently discovered
near-Earth asteroid 1998 KY26. The aster-
oid, which is nearly spherical in shape (its
diameter is about 30 meters), has spectral
characteristics that are similar to those of
carbonaceous chondrite meteorites and
has a fast spin rate—about 10 minutes.
These features suggest that KY26 is a col-
lisional fragment ejected from a larger ob-
ject, an event which likely occurred within
the last 107 to 108 years.

A CLOSER LOOK AT EROS
The Near Earth Asteroid Rendezvous
(NEAR) spacecraft flew within 4000 kilo-
meters of the asteroid 433 Eros in De-
cember 1998. Spacecraft tracking and
Doppler data collected by Yeomans et al.
(p. 560) were combined with imaging
completed by Veverka et al. (p. 562) to
determine the bulk properties of Eros,
which appears to be an elongate and
cratered body. Its density, about 2.5 grams
per cubic centimeter, is similar to that of
Ida, another S-type asteroid, and much
greater than that of Mathilde, a C-type
asteroid. Eros appears to fit within its
spectrally defined class and is more struc-
turally coherent than Mathilde.

ASTRONOMICAL FORCING OF
CLIMATE
Forcing of Earth’s climate system by long-
term periodic changes in Earth's orbit is
the focus of two reports (see the news
story by Kerr). Some expected periodici-
ties are absent from the climate record,
and researchers have struggled to find a
satisfactory explanation. Rial (p. 564)
shows that the mysterious absences can
be explained using frequency modulation
theory, if the key missing periodicity, at
413,000 years, drives the other, shorter
frequencies. Modeled frequencies based
on this assumption match the observed
patterns. However, the physical mecha-
nism underlying this explanation remains
unknown. The cause of the inception of
glaciation in the Northern Hemisphere
about 2.75 million years ago has been un-
certain. For some reason, Earth’s climate
during this period became sensitive to or-
bital variations in solar radiation such that
ice sheets grew. Willis et al. (p. 568) pro-
vide a glimpse of this period through an
analysis of laminated lake sediments from
Pula maar, Hungary. The sequence pro-

vides a record based on pollen at a high
resolution (about every 2500 years) from
2.6 to 3.0 million years ago. Cyclical cli-
mate variations at less than about 15,000
years appear shortly before the onset of
Northern Hemisphere glaciation. These
cycles are less than the normal Mi-
lankovitch orbital cycles (which are
prominent at earlier times) and may have
helped stabilize large ice sheets.

SUPERRADIANT RAYLEIGH

SCATTERING
Rayleigh scattering of photons off of
atoms causes the scattering of white
light that gives the sky its blue color.
The elementary process involves ab-
sorption of the photon followed by
spontaneous re-emission from one

atom, which occurs in any direction
and thus impacts a random recoil mo-
mentum to the atom. Inouye et al. (p.
571) have studied Rayleigh scattering
for the case of coherent light (laser
emission) interacting with coherent
atoms—Bose-Einstein condensates, in
which groups of atoms are condensed
into the same quantum state. As the
photons impart momentum to the
condensate, the recoiling atoms set up
an atomic diffraction grating. This pro-
cess results in highly directional
Rayleigh scattering of the photons
that is superradiant—emission occurs
not through one atom but rather
through a group of atoms.

A SMALLER CARBON SINK
Not all anthropogenic carbon emissions
remain in the atmosphere, but the size of
the terrestrial and oceanic carbon sinks
and the mechanisms by which they se-
quester carbon remain controversial.
Houghton et al. (p. 574; see the Perspec-
tive by Field and Fung) studied the ef-
fects of long-term land-use change in
the United States on the carbon sink.
They determine that the sink, which is on
the order of 10 to 30% of U.S. fossil fuel

emissions, is much smaller than that
found in an earlier study based on atmo-
spheric measurements.

THE IMMUNODEFICIENCY

CHALLENGE
Treatments for cancer and transplantation
often include regimens that destroy the
immune system, as do infectious agents
such as the human immunodeficiency
virus. Greenberg and Riddell (p. 546) review
the approaches now being tried to recon-
stitute the cellular immune system, the
limitations associated with each, and what
may lie ahead.

DOuUBLE DUTY

The photosensitive protein cryptochrome
has been suggested to be an integral part
of the intrinsic circadian clock in plants,
insects, and mammals. It has also been
proposed as the photoreceptor that trans-
mits a light signal to reset the clock. In an
in vitro replication of a portion of the cir-
cadian clock in the fruitfly Drosophila, Ce-
riani et al. (p. 553; see the news story by
Barinaga) show that CRYPTOCHROME may
actually do both. The CRPYTOCHROME
protein interacts with TIMELESS, a key
clock component, and sequesters it in the
nucleus of cells. This biochemical action is
triggered by light.

A HANDLE ON YEAST INFECTIONS
Candida species cause more than 8% of
all hospital-acquired infections. Determin-
ing how the yeast species adhere to ep-
ithelial cells will be important in under-
standing pathogenesis and should aid in
the design of more effective therapeu-
tics. Cormack et al. (p. 578; see the Per-
spective by Goldman) were able to gen-
erate pools of tagged insertion mutants
for analysis by exploiting the simpler
haploid nature of the Candida glabrata
genome and its high rate of nonhomolo-
gous integration in combination with a
technique called signature-tagged muta-
genesis. After screening, an adhesin
(EPA1) was cloned from a pathogenic
fungus and the ligand specificity of this
lectin was partially determined.

BEFORE THE BLOOM

The beauty of flowers depends on an in-
tricate series of molecular controls that
begins when a small group of undifferen-
tiated proliferating cells, the shoot apical
meristem, switches from making more
shoot tissue to making inflorescence and
floral tissue. Busch et al. (p. 585; see the

CONTINUED ON PAGE 495
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cover) and Wagner et al. (p. 582), working
with Arabidopsis, investigated how the
LEAFY gene regulates these various fates.
LEAFY is an immediate upstream regula-
tor of the homeotic gene AGAMOUS and
also a direct regulator of the gene APT for
its earliest functions.

TRICKING THE HOST
Enteropathogenic Escherichia coli (EPEC)
infection of the colon is a leading cause of
infantile diarrhea. The outer-membrane
protein intimin of EPEC can bind to its re-
ceptor Tir, which the microbe shoots into
epithelial cells, and to B4-integrins on T
cells. By using mutated intimin, Higgins et
al. (p. 588) determined that the binding to
mucosal T cells is what is crucial for suc-
cessful infection. When intimin binds to the
T cells with ligated T cell antigen receptors,
the T cells are activated in a synergistic
fashion and initiate a massive response of
mucosal T helper cell-type 1 that culmi-
nates in mucosal thickening, crypt cell hy-
perplasia, and shedding. This up-regulation
of the host-immune response may provide
an environment conducive to continued
EPEC colonization and survival.

SCREENING PEPTIDES INSIDE CELLS
Powerful genetic selections and screening
methods can be combined to both identi-
fy inhibitors of biological signaling path-
ways and to reveal the functional roles of
new components of such pathways. Nor-
man et al. (p. 591) expressed peptides
with random sequences of 16 amino acids
within an exposed loop on the surface of
a carrier protein in budding yeast. They
used genetic selection to isolate peptides
from the random library that inhibited
pheromone signaling, transcriptional si-
lencing, or the spindle checkpoint of the
cell division cycle. These peptides were
then used to screen for interacting pro-
teins in a two-hybrid screen that allowed

the identification of a new component of
the spindle checkpoint. Analysis of pat-
terns of transcription by whole genome
DNA microarray analysis showed that ex-
pression of such peptides produces specif-
ic effects similar to those of known genet-
ic modifications. Such inhibitor peptides
may prove useful in analysis of cellular
signaling pathways and may also serve as
starting points for development of drugs
that specifically influence a particular sig-
naling pathway.

COMPLEMENT AND STROKE

In an animal model of focal cerebral is-
chemia and reperfusion, Huang et al. (p.
595) analyze the possible role of the com-
plement cascade, one of the body’s un-
specific defense mechanisms. They show
that the expression of the protein C1q is
increased in neurons in the ischemic brain,
which may target these cells for a com-
plement-mediated attack. Administration
of a hybrid protein that contained the ex-
tracellular domain of the complement re-
ceptor, sCR1, modified by glycosylation,
proved very efficient in inhibiting the ac-
cumulation of platelets and neutrophil
cells. This treatment reduced brain dam-
age in their animal model of stroke.

FORMING CONNECTIONS

Peripheral sensory inputs have traditional-
ly been thought to be dominant in shap-
ing the firing pattern during development
of higher processing centers in the brain.
Weliky and Katz (p. 599; see the Perspec-
tive by McCormick) present data from
multi-electrode recordings in the lateral
geniculate nucleus, an important relay
station in the visual pathway, of the de-
veloping ferret. Activity in the lateral
geniculate is not a simple reflection of the
retinal input—the visual cortex plays a
major role in shaping correlated activity
across different geniculate layers.

TECHNICAL COMMENT SUMMARIES

The Autocorrelation Function and
Human Influences on Climate

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/285/5427/495a

T. M. L. Wigley et al (Reports, 27 Nov., p. 1676) searched for signs that human activity
affects Earth’s climate. They found that “solar forcing alone cannot reconcile the differ-
ences in autocorrelation structure between observations [of hemispheric—-mean temper-
ature] and model control-run data,” which suggested an anthropogenic influence.

A.A.Tsonis and . B. Elsner comment that “there may indeed be a human influence
on climate. However, the use of the autocorrelation function as a tool for such compar-
isons presents a problem.” They show mathematically that the autocorrelation function
as used in the report produces a "meaningless” result.

In response, Wigley et al. agree that the comment makes a point that is technically
correct,” but they say that it "does not invalidate any of the conclusions of our report.”
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The Mini-Prep 24 uses a new method of
plasmid purification based on agarose gel
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by electroelution.
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come ready for direct loading
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FuGENETM 6 Transfection Reagent

Succeed in this “publish or perish”
world by performing previously
impossible experiments with
FUGENE™ 6 Transfection Reagent*.
Make that research breakthrough
before someone else does.

25 um

Expression of GFP in MC3T3-E1 cells, following
transfection with vector phGFP-S65T using

(A) FuGENE 6 Reagent or (B) leading supplier’s
liposomal transfection reagent (LF). (Data cour-
tesy of S. Ritter, Univ. of Texas, Houston, TX, USA)

What researchers are saying

about FuGENE 6 Reagent

“FUGENE 6 Reagent has been the
best thing introduced for trans-
fections in a very long time. . ."
(M. Connelly, State University of
New York, Stony Brook, NY, USA)

“FuGENE 6 Transfection Reagent is
far superior to any other trans-
fection method currently available
with regards to ease-of-use, time
and amount of materials required.”
(A. Thomson, Royal Perth Hospital,
Perth, Australia)

Ensure your survival!

Join the hundreds of labs around
the world that have discovered
FUGENE 6 Reagent to be superior to
other methods of transfection.
Order FuGENE 6 Reagent today and
ensure your survival!
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1988 484 Custom-pack Inquire
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Roche Molecular Biochemicals

*See http://biochem.roche.com/techserv/fugene.htm for a current list of more than 200 transfected cell types.
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Iran 0098 21 208 2266 (Teb Technology) 0098 21 878 5656 (Tuba Nigen; Republic of Ireland (800) 40 90 4; Israel 972-3-6 49 31 11; Italy 039 247 4109-4181; Japan 03 5443 5284; Kenya 00254 2 744 677;
Kuwait 4832600-01, -02, -03; Malaysia 60 (03) 755 5039; Mexico (5) 227 8967, -61; Netherlands (036) 539 4911; New Zealand (09) 276 4157, Nigeria +234 1 521767; Norway 22 07 65 00;
Philippines (65) 27 27 500; Poland (22) 374235; Portugal (01) 417 17 17; Russia (49) 621 759 8636; Saudi Arabia 00966 1 4010333; Singapore 65 27 27 500; South Africa (011) 886 2400;
South Eastern Europe +43 (1) 277 87; South Korea 02 569 6902; Spain (93) 201 4411; Sweden (08) 404 8800; Switzerland 0 41/7 99 616; Taiwan (02) 736 7125; Thailand 66 (2) 274 0708-13;

United Kingdom (0800) 521 578; USA (800) 428 5433
FUGENE™ is a trademark of Fugent, L.L.C., USA.
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Reach
. fora Higher
Standard

Experience Makes the Difference

IDT also offers Reverse Phase HPLC, lon
Exchange HPLC or Dual Purification when
needed. Call us!

Capillary Electrophoresis Results
Full width: 11 minutes to 23 minutes
Full height: 0 to 0.9 AU

IDT's High Throughput PAGE

H H H 2 Molar Purity*
Purification System Provides IDT PAGE . 97%
PAGE Pure Custom Oligos IDT Standard 64%
in 3-5 days for Only $30!* T S

“Full length of product divided
by the sum of all product.

As the leading supplier of highly purified custom

oligonucleotides, IDT has the expertise to help Analysis of the
same 40-mer
you select the right purification method for your sequence

comparing [DT’s

application. Standard desalting or cartridge-type E I

o b ot Ss DT PAGE Purified |
purification methods do not provide the level of fonDTandss |
% - [ etitors. andaal
purity you get with PAGE. If your research S e AR
site to download a

Competitor

requires oligos that are longer than simple primers, complete report.

IDT's PAGE Pure custom oligos are right for you.

*In addition to the per base cost of the oligo. Available on IDT's purity
oligos 10-60 bases in length on our standard 100 nmole scale naiards load th

DNA synthesis. 3
industry for
Standard and
PAGE purified - Mg,
oligos. o B, Ry
Contact IDT’s % 5 "ty
technical team i Con, m"@u, e“‘n,:a'q § %
today at: - G’Sq&f’x %
info@idtdna.com R e
8 t“[} § 3 31% 5
or call S Ay,
1-800-328-2661 :

=]

Yk;de e ¥ www.idtdna.com ﬂ? IDT@
| / INTEGRATED DNA TECHNOLOGIES, INC.

£ 1710 Commercial Park, Coralville, [A 52241
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* Human Integrins Beta 1, 3,
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Introducing

The transfection reagent for the next millennium.

LiPOFECTAMINE™ 2000 Reagent offers the
highest transfection efficiencies and expression
levels for the widest variety of cell lines.

LIPOFECTAMINE 2000 200
Reagent provides: % 2500
Highest Transfection )
Efficiencies and Activities -

500
« Excellent for transient g
and stable transfections
in a variety of cell lines

LIPOFECTAMINE  Reagent  Reagent  Reagent
2000 Reagent E F ]

Comparison of $-Galactosidase activity in CHO-S
cells transfected with pCMV-SPORT-Pgal DNA,
* WOl‘kS Well fOr both adherent  LrorectAMINE 2000 Reagent, and several other

an d su Spen Si onc en typ es commercially available transfection reagents.

« Unsurpassed performance in the presence or absence
of serum

« Ideal for cells commonly used for protein expression
(293, CHO and COS, shown above left to right)

Internet Ordering and Information: www.lifetech.com

Rapid, Easy-to-Use Protocol
« Simplified steps for easy automation
« Ideal for high throughput applications

LiPOFECTAMINE 2000 Reagent is part of our full line of
GiBcO BRI transfection reagents, media, selective antibiotics,
cell lines, and DNA purification systems for eukaryotic gene
expression.

Contact TECH-LINE:* TECH-ONLINE;* or your

Life Technologies representative for more information on

the transfection reagents of choice for the next millennium.

LiPOFECTAMINE 2000 Reagent

1.5 ml
0.75 ml

11668-027

LIFE@TECI—NOLOGIESW

™

Essential Technologies for the Science of Life

U.S. Academic Orders/TECH-LINE: (800) 828-6686

U.S. Government Orders/TECH-LINE: (888) 584-8929

U.S. Industrial Orders/TECH-LINE: (800) 874-4226

Latin America Orders/ TECH-LINE: (301) 610-8709 Canada Orders: (800) 263-6236

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.
Quantities subject to change without notice. ©1999 Life Technologies, Inc. 99-078CRE
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Genomic Services
Modified Oligonucleotides

New Modification Center
Capacity of >1000 modified oligos a day!

Concentration Adjustment - 96-wells

MALDI-TOF MS
FAM/HEX/TET 1 OD | _Documentation

FLUORESCEIN 1 Of urified ! Tagman® Oligos 1 OD

-

5’-PTO 10 OD

delivery

CY°-Dyes 1 OD

MWG-BIOTECH is official licensee European countries see prices on website.
Prices given above are valid for oligos ordered in

for CY® -Dyes (AP-Biotech) and
e ( I ) 0,01umol synthesis scale (Length <30mer)
Molecular Probes Inc.-Dyes. Avereige Greiouit: 1D,

Circle No. 52 on Readers’ Service Card No setup fee + tax + delivery.
Offer is valid from 01.07.99 to 31.08.99.

Just use our website for ordering:
M M‘C“)'IECH www.mwg-biotech.com

Germany USA UK France Switzerland
Anzinger Str. 7 4170 Mendenhall Waterside House 14; avenue du québec Grabenackerstr-. 11
D-85560 Ebersberg Oaks Parkway, Suite 160 Peartree Bridge SILIC 613 CH-4142 Minchenstein
Tel.: +49(0)8092-82890 High Point, NC 27265 Milton Keynes, Mké 3BY F-91045 Courtaboeuf Cedex Tel.: +41 (061) 4160616
Fox: +49(0)8092-21084 Tel.: +01 (336) 812 9995 Tel.: +44 (01908)247700 Tel.: +33 (1)69592050 Fax: +41 (061) 4160619
E-mail: info@mwgdna.com Fax: +01 (336) 812 9983 Fax: +44 (01908)247724 Fax: +33 (1)69592055 E-mail: mwgbiotech@magnet.ch

E-mail; info@mwgbiotech.com E-mail: info@mwg.co.uk E-mail: info@mwg-biotech.fr



Asia Pacific
BD Singapore
Tel (65) 860-1478
Fax (65) 860-1590

Europe

Becton Dickinson GmbH
HQ PharMingen Europe
Tel (49) 40 53284 480
Fax (49) 40 531 58 92

Customer Service 1-800-227-4063
Fax 606-259-1413
http://www.translab.com

United States

PharMingen

Tel 858-812-8800

Orders 1-800-848-6227

Tech Service 1-800-825-5832
Fax 858-812-8888
http://www.pharmingen.com

Related Products

\cervicholine Req

\eervicholine Recepror |

\rginase |

B2 Bradykinin Recept

Cox-2/PGHS
ERK (pan ERK
ERK1
ERK2
Eis-]

Heme Oxyeenase |

Heme Oxyeenase 2

NF-xB p65
NMDAR2B
p38 MAPK
hospholipase Bl
wspholipase (
Phospholipase C8l
PIN
PKA
PKAgy
PKApp:FITC
PKAR)
PKARIIcy
PK \RIIB
PKCx
PKCB
PKCy
PKCo
/,ﬂ"\'( K.
PKCn
PKCE
PKCO:HRPO
PKC1
PKCA

PSD-95

W o




USING A

Up to 100X increase

in DNA probe
ers i) ULTRAhyb™
sensitivity; Mouse Thymus Total RNA (1)
20X increase in i 20
RNA probe sensitivity

No additional
background
with increased
hybridization signal

° Protocol from Protocol from
Current Protocols' Molecular Cloning? QuickHyb® ExpressHyb®
Rare messages 05 Q125 20 05 0I5 20 05 Q25 20 05 0I5 20 05 Q5 20 20 05 0125 20 05 0I5

now detectable
in Northerns
= 4 hour exposure 40 hour exposure 4 hour exposure 40 hour exposure 4 hour exposure 40 hour 4 hour exposure 40 hour exposure
Ideal f N h ULTRAhyb™ detects a signal in hours, compared to days using competltors hybridization solutions.
eal for Northerns, Duplicate Northern blots were prepared using mouse thymus total RNA. Each blot was hybridized with a DNA

Southerns, probe to p53 at a concentration of | x 10° cpm probe/ml hybridization solution. Incubation and washing conditions

were as per protocol for each solution. The ULTRAhyb hybridization was incubated overnight. Blots were exposed to
dot/slot blots film for the indicated times.

and mic roarrays I Current Protocols in Molecular Biology, 1994. Ausubel, EM. and others, editors. john Wiley & sons, Inc.
2. Molecular Cloning:A Laboratory Manual, 1989. Sambrock. |. Fritsch, E.F., Maniatis,T. Cold Spring Harbor Laboratory Press.

4 hour exposure 40 hour exposure

QuikHyb and ExpressHyb are registered trademarks Stratagene and Clontech, respectively.

bio

THE RNA COMPANY

Ambion, Inc. *
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Genomic Services

ized oligos

screening applications

High purified

by PSF“-technology
Salt free

by salt free purification environment

Metal ion free

by inert processing performance

Adjusted in concentration
in 96-well plates

Professionally documented
by MALDI-TOF MS

Mega scale
thanks to a capacity of >10,000 oligos/day

Fast delivery

thanks to automated production process

MALDI-TOF mass spectrum Concentration adjustment

Yout Partner in Genotnic Science
(max. length: 45-mer)

in 96-well plate format

Request for annual oligo-service agreements!

Oligonucleotides purified by HPSF® and PSF°-technology
are approved and recommended by leading companies
in DNA array technology and mass spectrometry.

L RSt

European countries see prices on website. Prices given above are valid for oligos
ordered in 0,01umol synthesis scale (Length <30mer).

Average amount: >1 OD. No sefup fee + tax + delivery.

Offer is valid from 15.07.99 to 30.09.99.
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Visit our website:

www.mwg-biotech.com

Germany USA

Anzinger Str. 7 4170 Mendenhall

D-85560 Ebersberg Oaks Parkway, Suite 160

Tel.: +49(0)8092-82890 High Point, NC 27265

Fax: +49(0)8092-21084 Tel.: +01 (336) 812 9995

E-mail: info@mwgdna.com Fax: +01 (336) 812 9983
E-mail: info@mwgbiotech.com

UK

Waterside House

Peartree Bridge

Milton Keynes, Mké 3BY
Tel.: +44 (01908)247700
Fax: +44 (01908)247724
E-mail: info@mwg.co.uk

France

14; Avenue du Québec
SILIC 613

F-91045 Courtaboeuf Cedex
Tel.: +33 (1)69592050

Fax: +33 (1)69592055
E-mail: info@mwg-biotech.fr

Switzerland

Grabenackerstr-. 11

CH-4142 Minchenstein

Tel.: +41 (061) 4160616

Fax: +41 (061) 4160619
E-mail: mwgbiotech@magnet.ch



“An INVALUABLE addition to any
word-processing software
used for scientific

publications.”
SCIENCE, 3 July 1998

“INDISPENSABLE companion

for researchers, teachers, clinicians
and communicators of'all stripes.”
within EndNote.

o Transfer your results directly into your

...Bibliographies Made Easy™ | EndNote database

REFERENCE DATABASE

¢ Create an ynlimited number of EndNote
databases.

o Store abstracts, keywords, and notes.

o Link to full-text articles on the Web.

ONLINE SEARCH TOOL

® Access and search more than 100 remote
bibliographic databases such as MEDLINE
and many university library catalogs from

Where the other species (4) wrose 5 ystery Y i was cortral Ades, we coubd reascrably fer that
‘e repiales o o (5,6, 7). Homwwwer,

Ak buled (7, posubly with  Larger wing:bie an.
References

21 Morshouse, . 3 Tung Joumad of Paleostology 17, 176-209 (1997).
MV Argun, E K Matthews Joumal of Polsomolagy 17, 115121 (1991)

M. B Turmhouse, Jowmal of Pabecrsolagy 78, 1113 (1967)

MLT Schwwtz. T V. Bullosk, in Bxtincrion B. T Jones, K. V. Smath, Eds. (Barnes mnd Ells, New York,
1990) pp. 175-389.

1 V. Billosk, Scienor 79, 7376 (1997),
3T Setmrwrtz, Noture 12, 1617 (1976) I
3R Whiting T V. Biioski, V. . Jorms, Jowmal of Palecetalogy 75, 112-132 (19873

1-STEP BIBLIOGRAPHY MAKER

¢ Create 1-step bibliographies™ from within
Microsoft Word (Mac and Win) and
WordPerfect (Win).

¢ Insert citations and format bibliographies
without leaving your word processor.

¢ Includes more than 300 bibliographic
styles (e.g., JACS, Science, Nature).

Compatible with most Windows and Macintosh computers.

[Ren peps

ResearchSoft

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE!
Australia (+61)/66.58-3874/France (+33) (0) 1.42.46.00.42 Germany (+49) (0) 69.970841.11 Japan (+81) 3.3502.6472 800 Jones Street Berkeley California 94710 USA
Baltic nations/Scandinavia/Russia (+46) 481.511.23 Spain (+34) 91.359.01.82 Switzerland (+41) 21.711.15.20
UK/Ireland (+42) (0) 1865.784800 PHONE'800.5'5?.3049 OUTSIDE USA 510.559.8592

EMAIL info@isiresearchsoft.com
© Copyright 1999 ISI ResearchSoft. EndNote is a registered trademark of the Institute for Scientific Information. All trademarks are

www.endnote.com

the property of their respective companies. ) N
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Ultimate Disco very

GeneBuest
sequence Analysis Software
For powerful analysis, use powerful tools.

Gene@uest ™ guides you to the treasure in DNA sequences.
Whether your project is small, BAC-sized or even larger,
GeneBuest ™" can:

¢ |dentify coding regions, splice sites,
regulatory elements, and more

¢ Find matches in published data with
the integrated BLAST search®

¢ |[mport known features from Genbank
* Annotate features and save in Genbank format

» Deliver expert performance
on Win95/98/NT and Mac

There's more. The demo’s free.
Call DNASTAR and make the ultimate discovery.

expert sequence analysis software

Requires internet access
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DNASTAR, Inc. (USA) 1228 S. Park St., Madison, WI 53715
Phone: 6082587420 FAN: 6082587439 e-mail: info@dnastar.com www.dnastar.com
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IN GERMANY: GATC GmbH, Fritz—Arnold—Str. 23, D-78467 Konstanz, Germany

Phone: 49753181600 FAX: 497531816081 e-mail: sales@gatc.de




High fidelity PCR
goes PLATINUM.

PLATINUM® Pfx DNA Polymerase

PfuTurbo® DNA Polymerase

Wide range of target sizes. 200 ng K562 genomic DNA were amplified in duplicate with 1.25 units of PLATINUM Pfx DNA Polymerase or 2.5 units of
PfuTurbo DNA Polymerase. PLATINUM Pfx DNA Polymerase reactions were assembled at room temperature, and PfuTurbo DNA Polymerase reactions
were assembled on ice. Targets were 256-bp human beta globin (HBG); 1.0-kb, 1.8-kb, 5.2-kb, and 8.4-kb human myosin heavy chain (HMY HC); 2.7-kb,
4.5-kb, and 7.5-kb myelin oligodendrocyte glycoprotein (MOG); and 802-bp thrombospondin (TS) fragments.

Introducing PLATINUM Pfx DNA Polymerase
for the best performance in high fidelity PCR.

You no longer have to compromise on yield and specificity if you
want low error rate PCR. New PLATINUM® Pfx DNA Polymerase
combines the benefits of a novel and highly processive “proofreading™
DNA polymerase with our hot start PLATINUM technology to provide
you higher accuracy, yield, specificity, and sensitivity for the best
high fidelity PCR available.

» Higher Fidelity: PLATINUM Pfx DNA Polymerase provides greater
fidelity than PfuTurbo® DNA Polymerase.

» Higher Specificity: PLATINUM Pfx DNA Polymerase is precom-
plexed with specific antibodies that temporarily inhibit DNA poly-
merase and 3~ exonuclease activities during PCR assembly and the
initial step of PCR. This significantly reduces or eliminates non-
specific amplification and mispriming,

« Higher Yield and Sensitivity: PLATINUM Pfx DNA Polymerase is
a highly processive enzyme requiring fewer units per reaction and

Internet Ordering and Information: www.lifetech.com

less starting template, resulting in up to 20-fold greater yield than
PfuTurbo DNA Polymerase.

« Easy to Use: Eliminates time-consuming optimization, permits
room temperature setup, and facilitates ability to automate PCR.
PLATINUM Pfx DNA Polymerase is the latest addition to a growing

portfolio of GIBCO BRL" products from Life Technologies designed
to support the evolving research needs of the life scientist.

For additional information, contact TECH-LINE® TECH-ONLINE*
or your Life Technologies representative.

Product Cat No. Size
PLATINUM Pfx DNA Polymerase’ 11708-013 100 units
11708-021 250 units
11708-039 500 units

LIFE eTECI-NOLOGIESm

™

Essential Technologies for the Science of Life

U.S. Academic Orders/TECH-LINE : (800) 828-6686

U.S. Government Orders/TECH-LINE : (888) 584-8929

U.S. Industrial Orders/TECH-LINE: (800) 874-4226

Latin America Orders/TECH-LINE: (301) 610-8709 Canada Orders: (800) 263-6236

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. Quantities subject to change without notice.
PfuTurbo® is a regi d ark of S ©1999 Life Technologies, Inc. 99-082CRE
*unpublished test data

Purchase of these products is accompanied by a limited license 10 use them in the Polymerase Chain Reaction (PCR) process for research and development in conjunction with a thermal cycler whose use in the automated performance of the PCR process is covered by the
up-front license fee, either by payment to Perkin-Elmer or as purchased, i.c., an authorized thermal cycler. These products are sold under licensing amangements with F. Hoffmann-La Roche Lid, Roche Molecular Systems, Inc., and The Perkin-Elmer Corporation

" Licensed to Life Technologies, Inc. under U.S. Paient 5,388,671 and foreign equivalents for use in research only.
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PERKIN-ELMER’S

P(C R LICENSING

PROGRAM

At Perkin-Elmer we are proud of our role in
developing PCR technology. From the start, as the
exclusive licensee of PCR for research and other
non-diagnostic applications, we have provided
scientists with innovative tools for PCR and access
to the technology.

The Nobel Prize winning PCR process is cov-
ered by patents in many countries throughout the
world. Because PCR is patented, using PCR, even
for research, requires a license. In keeping with our
philosophy of maximizing scientists’ access to PCR,
Perkin-Elmer makes licenses available in a number
of ways. To make it easy for users to obtain the
PCR rights they need, we not only offer PCR rights
in a variety of ways directly to end users, we also
have licensed many of our competitors to convey
these rights with their products.

Obtaining a license to perform automated PCR
for your own research is easy. You can obtain the
license automatically by using a licensed DNA
polymerase (available from over 20 manufacturers)
with an Authorized thermal cycler (available
from a number of thermal cycler suppliers). Alter-
natively, if you choose not to use products from

Perkin-Elmer or other licensed manufacturers, you

need to purchase the appropriate PCR research
rights directly from Perkin-Elmer*

Perkin-Elmer also offers licenses for other uses
of PCR (for example, for providing services) in a
variety of fields, either directly through license
agreements or through products from Perkin-Elmer
and licensed competitors which convey these rights.
In addition to research, these fields include agricul-
tural testing, animal identity testing, environmental
testing, food testing, forensics and human identity
testing, and quality control testing.

For more detailed information on how to
obtain a license to practice the PCR process, please
visit our website at www.perkin-elmer.com/ab/per
licensefaq. Or contact us at PE Applied Biosystems,
Licensing Department, 850 Lincoln Centre Drive,
Foster City, CA 94404 USA, fax (650) 638-6071,
phone (650) 638-5845.

* Please note that, in addition to the PCR process rights,

you may need other patent rights associated either with
instruments or reagents.

Applied Biosystems
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4{ SORVALL

Centrifuges

Heraeus p

Incubators, ovens and
biological safety cabinets

Two leaders in
laboratory equipment.

On one side of the globe, there was SORVALL" -

a leading U.S.-based supplier of lowspeed, superspeed
and ultraspeed centrifuges and continuous cell
separation systems. On the other side, there was

Heraeus Instruments — the German company widely

known for its incubators, ovens, safety cabinets
and freezers.

Two established companies, with complementary
product strengths and similar commitments to service.

Both serving research and commercial laboratories.

‘.O.....0.0‘.0.-........0..........llll

Are now one
worldwide company.

The products are still distinct, but the two companies
have now merged to form Kendro Laboratory
Products. A new, unified resource for laboratory
equipment, with sales and support personnel
strategically located throughout the world. So
wherever you are, and whatever you need for your
lab, there’s only one name you need to remember
from now on. Kendro Laboratory Products.

Want to get in touch with your nearest Kendro
Representative? Start by paying us a visit on the
Web, at www.kendro.com. And discover a whole
new world of laboratory solutions.

esKendro

Laboratory Products
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Offices worldwide. In the US, call 1-800-522-SPIN, Fax 203-270-2210. In Europe, 49 (6181) 35-300, Fax 49 (6181) 35-59 44. In Asia Pacific, 203-270-2080,

Fax 203-270-2210. Or contact your local Kendro Laboratory Products Representative.

wwie.kendro.com



