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MODELING MAGNETIC
SEMICONDUCTORS

The technologically important IlI-V (GaAs)
and I1-VI (ZnTe) compound semiconductors,
which are usually nonmagnetic can be
made ferromagnetic by the addition of
small amounts of manganese. In such ma-
terials, electronic switching might be con-
trolled through spin interactions as well as
charge. So far, the understanding of this fer-
romagnetism has been limited and rather
phenomenological. Dietl et al. (p. 1019)
now put the subject on a much stronger
footing by proposing a theory that can de-
scribe the magnetic properties as a function
of the materials’ properties and the concen-
tration of magnetic ions introduced into
the system. Moreover, by extending the
theory to other materials, they suggest a
route for increasing the operation tempera-
ture of future magnetic devices.

ORGANIC TRANSISTORS THAT
CONDUCT BOTH WAYS
Charge transport in organic semiconduc-
tors is predominantly through hole carri-
ers (p type or p channel); conduction of

MOBILE CELLULAR SIGNALING

electrons (n type or n channel) is usually
poor. This limitation is a serious obstacle
to their widespread application as a
cheaper and fully complementary alterna-
tive to conventional electronics based on
inorganic semiconductors. Schén et al. (p.
1022) now demonstrate ambipolar opera-
tion (conduction in both p-channel and n-
channel modes), field-effect transistors
(FETs) based on pentacene single crystals.
Furthermore, the carrier mobilities at
room temperature in these organic FETs
are comparable to those of hydrogenated
amorphous silicon, and the temperature
dependence of the mobilities suggests
bandlike transport.

IMAGING ANTIFERROMAGNETS
Thin layers of magnetic materials are find-
ing more applications in storage media, and
additional methods for characterizing their
magnetic properties will be required. One
particular problem has been determining
the orientation of magnetic domains in an-
tiferromagnetic thin films. Scholl et al. (p.
1014) introduce a new technique in which
x-ray magnetic linear dichroism, in which

Microbes seeking food and phagocytic immune cells stalking their prey rely on
chemical signals, or chemoattractants, to guide their paths. Chemotactic cells can
orient their anterior edge toward a stimulus gradient despite their uniform distri-
bution of cell surface receptors. Five reports focus on the role that phosphatidyl-
inositol 3’ kinases (PI3Ks) play in chemotaxis (see

the Perspective by Dekker and Segal). Hirsch et al (p.
1049), Li et al. (p. 1046), and Sasaki et al. (p. 1040)
describe the phenotype of mice that lack PI3Ky, an
isoform that is activated in response to G protein—-
coupled receptors (GPCRs). Defects in these animals
show that PI3Ky is required for a number of func-
tions of neutrophils and T cells in vitro and in vivo.
All three groups note that the inflammatory re-
sponse is disrupted in several ways. Neutrophils from
the mutant animals showed impaired migration and
respiratory burst in response to stimulation through
GPCRs. Sasaki et al. also found T cell activation
through the T cell receptor was disrupted. Li et al. al-
so generated mice lacking phospholipase C (PLC)-B2
and PLC-PB3. They report that whereas PI3Ky is re-

GFP-GP

quired for normal production of immunoglobulin (lg)

containing the A light chains, the PLC pathway can inhibit chemotaxis and produc-
tion of IgA,. The results should enhance efforts in the development of pharmaceu-
ticals to manage inflammation. An internal signaling gradient may accommodate
such the directional chemotatic response. Jin et al. (p. 1034) show that in highly
polarized amoeba cells, membrane-bound G protein subunits were present in a
shallow anterior-posterior gradient. Servant et al. (p. 1037) also determined that
such an internal signal gradient involves the activities of Rho family of guanosine
triphosphatases and PI3K in neutrophil-like cells. Hence, signaling molecules ap-
pear to regulate an internal gradient that determines chemotactic sensitivity.
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edited by PNiL SZUROMI

the response of x-rays incident on a surface
depends on the orientation of the magneti-
zation in that layer, is combined with atom-
specific photoemission electron mi-
croscopy. They can image antiferromagnetic
domains in LaFeO; thin films with 20-
nanometer resolution.

MAKING MOLECULES IN A BOSE-
EINSTEIN CONDENSATE
Diatomic molecules have been formed in
a Bose-Einstein condensate of rubidium
atoms by using laser fields. Wynar et al.
(p. 1016; see the Perspective by Williams
and Julienne) took advantage of a stimu-
lated Raman process—a close pair of
atoms adsorb a photon at one frequency
and emit a photon of slightly higher fre-
quency, which drops them into an excit-
ed molecular state. This process selects
for a particular rotational and vibrational
state that corresponds to the frequency
difference. The molecules are formed
with almost no translational energy,
which results in extremely narrow
linewidths that facilitate the measure-
ment of molecular binding energies with
high precision.

KEEPING COLD

Improved thermoelectric materials that
work well below room temperature are of
particular interest for electronics. Such
materials, which provide cooling by con-
verting thermal energy into electrical cur-
rent, could refrigerate superconducting
devices or help remove heat from transis-
tors. Promising materials must have an
unusual combination of high electrical
conductivity, high thermoelectric power,
and low thermal conductivity. Chung et al.
(p- 1024; see the news story by Cho) re-
port that CsBi,Tes, when appropriately
doped, already rivals the low-temperature
performance of the currently used
Bi,.,Sb,Te; ,Se, alloys, and several poten-
tial doping and alloying systems for
CsBi,Teg have yet to be explored.

CORE CONSISTENCY

The melting temperature of iron at the
high pressures ( about 140 to 330 giga-
pascals) of the liquid outer core has been
difficult to nail down. Experiments cannot
directly measure the melting tempera-
ture, and extrapolations have led to diver-
gent results—shock wave estimates sug-
gest higher temperatures than do static
high-pressure studies. Laio et al. (p. 1027)
have combined two theoretical approach-
es, first-principles calculations and molec-

CONTINUED ON PAGE 931
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ular dynamic simulations, to determine
the temperature and density of liquid
iron. They calculated a melting point of
5400 + 400 K for iron at the inner core
boundary (330 gigapascals) and a density
about 6% greater than the density of lig-
uid iron at the outer core boundary (140
gigapascals). These results not only help
to reconcile previous experimental results
but are also consistent with seismic data.

AVOIDING NATURAL

KILLER CELLS
Human cytomegalovirus (HCMV) is known
to encode a series of proteins that enable it
to avoid cytotoxic T cells. However, in do-
ing so, the virus should induce natural killer
(NK) cells. Tomasec et al. (p. 1031) found
that the amino-terminal region of glyco-
protein UL40 of HCMV contains a peptide
identical to a cellular molecule that binds
to human lymphocyte antigen—E (HLA-E).
Binding results in increased synthesis of
HLA-E on the surface of infected cells that
acts to inhibit NK cells.

EARLY EFFECTS OF ALCOHOL

EXPOSURE
Exposure of the human fetus to alcohol
can result in fetal alcohol syndrome; brain
mass is reduced, and subsequent neurobe-
havorial effects that may occur range
from hyperactivity to depression and psy-
chosis. lkonomidou et al. (p. 1056; see the
news story by Barinaga) studied the ef-
fects of alcohol administration on brain
development in neonatal rats, which is a
corresponding stage for widespread
synaptogenesis to take place in rodents.

They found widespread apoptosis in the
forebrain that was caused by blockade of
NMDA (N-methyl-D-aspartate) receptors
and excessive activation of GABA, recep-
tors. Transient exposure of ethanol led to
the deletion of millions of neurons and
can explain the reductions in brain mass.

WHAT’S NOT THROWN AWAY—
ACCUMULATES

The lack of correlation between genome
size and organism complexity or gene
number (the C-value paradox) remains
one of the major enigmas of molecular
evolution. One recent hypothesis to ex-
plain this enigma is that differences in
genome size may result from persistent
differences between organisms in the rate
of loss of nonessential DNA. Petrov et al.
(p. 1060; see the Perspective by Capy)
provide experimental support for this hy-
pothesis by comparing DNA loss in two
insect genera with very different genome
sizes. Hawaiian crickets of the genus Lau-
pala have a genome size an order of mag-
nitude larger than that of the fruit fly
Drosophila and eliminate nonessential
DNA at a rate almost 1/40th as fast.

AN C. ELEGANS ANALYSIS

The sequencing of a genome is only the
beginning step toward understanding the
biology underlying a living organism. Hut-
ter et al. (p. 989) have analyzed extracel-
lular matrix and cellular adhesion proteins
by examining the recently completed
genome of Caenorhabditis elegans. Their
studies suggest ways in which new genes
and proteins arose during evolution.

TECHNICAL COMMENT SUMMARIES

NADH Shuttle and Insulin
Secretion

Eto et al. (Reports, 12 Feb. 1999,

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/287/5455/931a
p. 981) tested the role of shuttles that transport

nicotinamide adenine dinucleotide (NADH) from the cytoplasm into mitochondria in
coupling glucose-induced metabolism increases to insulin release from pancreatic 3
cells of mice. They concluded that inhibition of both the glycerol phosphate shuttle
and the malate-aspartate shuttle blocks glucose-induced insulin secretion. Schurr
and Payne comment that lactate derived from glycolysis in the cytoplasm could in-
fluence mitochondria if the lactate were converted to pyruvate, with concomitant
generation of NADH, through the action of lactate dehydrogenase. Eto et al., howev-
er, respond that the results of experiments proposed by Schurr and Payne to test this
idea do not appear to support a critical role for lactate.

In a separate comment, MacDonald and Fahien point out that they and others
have reported evidence that aminooxyacetate (AOA), an inhibitor of the malate-as-
partate shuttle, has a more pronounced effect on rat B cells than that reported by
Eto et al. from murine cells. They also find Eto et al’s conclusion that inhibition of
the shuttles does not prevent glycolysis or transport of pyruvate to mitochondria to
be “biochemically impossible.” Eto et al. reply that their results may require revision
of the “prevailing hypothesis.”
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Gradient Calculator
Especially Useful

Easy to Transfer “Golden”
Parameters to Actual Protocols

Most researchers would agree that gradient
cyclers are greatin 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.

M1 has long had an excellent reputation for
delivering time/temperature control with pre-
cision, so extra ef-
forts were expended
to address these is-
sues. Thus time
control includes
“dynamic ramping”
(see below), while
temperature control

s #10 #12 INCOTporates a new
Reported temps (dots) vs. software feature

independently acquiredther- called the gradient
mal data in 4 cyclers (lines). calculator”.

This calculatoris so 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.

NEW GRADIENT HELPS OPTIMIZE

ANNEALING AN

) DENATURATION

DNA Engine™, with the thermal gradient shown in
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. MIJ’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, forexample, 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
consistentincubation times column-to-column,
with only temperature varying among samples.

75°

40° i
0 50 sec 100 sec 150 sec

Data from four cyclers are superposed in this graph,
with each trace 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.

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 adozen 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 anutshell, 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@MJR.COM

M]J RESEARCH, INC.

Manufacturer of Products for Molecular Biology

590 Lincoln St. « Waltham MA 02451 USA

(888) 729-2164 + Fax (617) 923-8080
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FOR DRUG DISCOVERY
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Peptide-online.com is the first web-site designed specifically for peptides, peptide O
antibodies and nucleotides. Researchers in life sciences can now quickly place @)
their requests for bids for custom, catalog, and GMP orders. The requests will ; B

be viewed and orders filled by numerous qualified manufacturers at the best
prices. No more interminable phone calls with salepeople. No more waiting.
No more hassles.

Manufacturers of peptides, peptide antibodies, and nucleotides can

now find their customers at one place. Peptide-online.com is your

connection to sales and customers.
www.pejidesign.com Circle No. 61 on Readers’ Service Card
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Now Available, exclusively From @ETICS“
Normal Human

Standardized Cell Culture System containing Cells and Medium
Quality Tested and Guaranteed

- Dexter Culture

100!

QC Tested for:

Adipogenic
Lineage

/ as indicated by

Neutral Lipid

800

600

Forward Scatter

Specifications and
Characterization:
* Cells cryopreserved in -
passage two
» Recover 750,000 cells/amp

* Flow cytometric analysis
of surface antigens:

Positive for:
SH2; SH3; CD29; CD44

Negative for:
CD14;CD34

» Cells test negative for
HIV-1, hepatitis B & C,
mycoplasma, bacteria,
yeast and fungi

* Performance guaranteed
using Poietics
Mesenchymal Stem Cell
Growth Medium (MSCGM™

* Not for use in humans.
For research use only.

OSIRIS Under license from Osiris Therapeutics, Inc.

200

400
RERANEESE FNENE NUEEE SRR R

Chondrogenic - °

Lineage 0
/ as indicated by
Collagen Type Il 8

200 400 600 800 1000
Side Scatter

Poietics human MSC

Forward Scatter
600

400

Osteogenic
Lineage
as indicated by g
Calcium Mineral A

0 200

400 600
Side Scatter

Poietics human MSCs are more
homogeneous than a Dexter Culture

800 1000

]

gy Pk Z
DROCYTE STROMALCELL TENOCYTE ADIPOCYTE

CHON

1 OSTEOCYTE MYOCYTE

BioWhittaker is a certified ISO-9001 Quality Management System Company
USA, Can.:(800) 852-5663 « UK: 011 8 979 5234

Europe: 32 87 32 16 11 « All others: 301-898-7025

E-mail: cs @biowhittaker.com

www.biowhittaker.com, www.clonetics.com or www.poietic.com

© 1999 BioWhittaker, Inc., A Cambrex Company. The symbols ® and ™

refer to trademarks in the U.S.A. and other countries. All rights reserved.
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The iCycler Thermal Cycler
Excels at Performance,
Reliability and Ease-of-Use..

The iCycler features the most intuitive interface

including comprehens:ve informational screens, ' -35.0"Cfor 00:30

validation reports and'a graphical textual display Cycle 2’(—'5“1Am9"ﬁ°‘3"°" srehuat 95.0°C for 0030

of a protocol on one screen. : v , !Anneal at B5.0°C for 0&30
: : " Extend at
Increase time after cycle L by 00:30 every 1. cycles

" Cycle 3:{1 ) Final Extension at 72.0*C for 07:00

Effortless interface

Directly upgradeable for Real
Time PCR

Rapid and reliable cycling
Interchangeable sample blocks
Out of the box and running in
just minutes

Practice of the patented polymerase chain reaction
(PCR) process requires a ficense. The iCycler includes a
licensed thermal cycler and may be used with PCR
licenses available from the Perkin-Elmer Corp. Its use
with authorized reagents also provides a limited PCR
license in accordance with the label rights
accompanying such reagents. Some applications may
require licenses from other parties.

Visit our Life Science web site at discover.bio-rad.com.
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the U.S., call (510) 741-6996.
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- open the door to lasting pea

together against a common foe.

There has been no lack of heroes in tlﬁs effort.
Campaigns by the World Health Organization
~and UNI EF have immunized three-quarters
of th 'World’s children every year. Rotary THE POWER AND PROMISE OF VACCINES
tional ‘with the support of the :
d has funded a vast amount of

; ted as many as 100
Idren in a single day. And the courage of
g 3 o : ) be :

please visit www.polioupdate.org.
eaders’ Service Card -
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amples as Small as 1pL

A Breakthrough in
DNA/RNA Measurement

Gene Spec™ | can analyze samples of
only 1 to 50 pL accurately and reliably.
Absorbance, 260/280 nm ratio, concentra-
tion, purity, and protein concentration are
all determined instantly.

To learn more ahout the henefits,
call 1-800-624-6176 or
visit us at www.hitachi-soft.com/gs

W rY'ew  -N T
Bl i -
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== ma 1

< Genetic Systems

Hitachi Software Engineering Co., Ltd,
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We believe if you try our custom peptide and/or Antisera Service
antisera services just once, you'll stick with us. In fact, We'll take care of it from start to finish. Whether you're
we'll send you a free amino acid micrograph magnet just a peptide novice or pro, we'll help you design your target
tor calling and requesting more information! sequence, synthesize your peptide and conjugate it to a

carrier protein. And yes, we also handle the immunization

Peptide Service and sera collection. Hassle-free.

We're proactive. Before we put your sequence together, Provide us with your scquence and leave the rest to us.

we’ll take it apart and thoroughly analyze it to prevent
surprises later. Because your project depends on our
peptide, we'll offer suggestions for increased success. Of
course, you can choose from a variety of purity levels
and scales. Since every Sigma-Genosys peptide comes

with mass spectral analysis and HPLC documentation,

you're bound to be 100% satisfied. Guaranteed.

SIGMA 1442 Lake Front Crcie * The Woodlands, Texas /7380-3600 « Tel: 1-800-458-2098 or (281" 363-3693+ Fax: (281) 363-5923
Ernail: ginformation@sial.com « http://iwww.genosys.com

G [ N U g \ S Micrographs are courtesy of Michael W. Davidson, director of the Optical Microscopy Division of the National High Magnetic Field Laboratory.
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Background picture: ABI Model 377 automated fluorescent DNA cycle sequencing of pNoTA/T7™ plasmid DNA prepared by the Perfectprep method.

Perfection comes with Perfectprep

Imagine, ultra-pure plasmid DNA which has been rapidly

isolated and is now ready for transfection and sequencing:

It's almost too perfect to be true! But it is perfectly true -

thanks to Eppendorf®’s Perfectprep Plasmid Kits for

plasmid DNA isolation. These kits provide:

@ Ultra-pure plasmid DNA, quickly and reliably

@ Reproducible, high-yield results

@ A spin-column format for ease of handling

@ Ready-to-use plasmid DNA for manual or automated
seqguencing, cloning, and transfection

Rapid, simple, and reliable plasmid purification, adapted to
suit sample throughput and the amount of DNA required.
Ideal for individual purification in one spin column as well
as the simultaneous isolation of 96 plasmid samples.
The Perfectprep System offers rapid, reproducible yields
of plasmid DNA in a simple-to-use kit. An extremely
efficient binding matrix ensures that yields remain
constantly high. The plasmid DNA obtained is ultra-pure,
shows no chromosomal DNA or RNA contamination, and
can be used immediately after isolation for all molecular
biological applications, such as automated sequencing,
transformation, PCR*, blotting, or clonings.

The Perfectprep Plasmid System is available in five
different kit versions, including the ultra-rapid Mini-Kit, the
economical XL-Kit, and the high-throughput 96 Spin-Kit.
Without the use of organic substances and fully compatible
with Eppendorf centrifuges and rotors, these kits provide
perfect plasmid DNA.

Perfectprep from Eppendorf — perfect by name, perfect
by nature.

The Perfectprep System

Yields

Kit Bacteria Time High Copy Low Copy
Size Culture Needed Plasmid Plasmid

(mi) (min) (ng) (ng)
Mini 1-2 25 5-30 1-10
Midi 10-75 120 50-600 10-100
Maxi 100-300 150 250-2,500 50-400
XL 400-800 150 2,000-6,000 200-1,000
96 Minispin  1-1.3 120 2-10 0.05-0.06

* PCR is licensed under U.S. patent numbers 4,683,202, 4,683,195, 4,965,188, and 5,075,216 or their
foreign counterparts, owned by Hoffmann-La Roche Inc. and F. Hoffman-La Roche Ltd.

Eppendorf® and Perfectprep® are registered trademarks of Eppendorf-Netheler-Hinz GmbH.

eppendorf

Scientific

Specializing in cell and molecular biology.

One Cantiague Road * Westbury, NY 11590-0207 » Phone 800-421-9988  Fax 516-876-8599
e-mail: eppendorf@eppendorfsi.com * website: www.eppendorfsi.com

8601-A101
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BioSource
Custom DNA Synthesis |

24 Hours'
EconoPURE

T2 Hours'
FRET Probes

‘Shipped

BioSource specializes in unique
modifications/conjugations
requiring special purification
such as FRET probes

Our commitment to service includes our
“Free Replacement Guarantee”
if an oligo fails to perform the first time

g
s £
2 £z
O I T
Figure 1 Figure 2
1400 4 Show Me! after manufacture, FRET probes are initially purified
1200 ; by HPLC, followed by denaturing PAGE. The HPLC chromatogram of a
o 1000 FRET probe is shown in Figure 1. Figure 2 shows an analytical PAGE
! ﬁo.&oo' electrophorogram of the crude FRET probe (lane 1), following HPLC
. ?:%00: purification (lane 2), and final product after denaturing PAGE purifica-
0.400 tion (lane 3). [Denaturing gel analysis of the HPLC purified FRET probe
0.200 confirms that not all of the synthesis failure sequences are removed (lane
0.000 ] 2)]. The additional purification by PAGE removes those remaining failure
01)0 w000 2000 sequences that can lead to increased background noise in the PE-ABI
minutes 7700 Detection System.
HPLC

: 57“ ﬂ @sou RCE For research use only.

e INTERNATIONAL Fax: (800) 786-4362
Order Online www.keydna.com e-mail: dna®keydna.com
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BioSource International, Inc.
1-800-788-4362
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Bringing A Higher Standard
to Custom DNA Synthesis!

As the premier supplier of custom
oligonucleotides, IDT has been the leader in
innovation, precision and service.

¢ High throughput PAGE Purification
for only $30*

® Direct in-person Support from our
Technical Sales Representatives

¢ Immediate Help from our Experienced
Customer Service Group

e Expert Advise from our In-house Staff of
Research Scientists

¢ Higher Capacity from our Expanded
Production Facility

e IDT’s oligos with standard purification
surpass the competition in molar purity.

*For demanding applications and longer oligos, no other
method equals the purity provided by PAGE.

IF TIME IS SLIPPING AWAY

- Reach Beyond
the Ordinary

Same Day
Oligo Service
- Only from IDT

TeFatest Service Ever!

r custom primers over the Web by

“noon (CST) today, your order will be
| shipped priority overnight and in your

hands tomorrow morning.

Available anywhere within the continental U.S.
For details, call or visit our Web site.

When your experiment
can’t wait an extra day,
IDT can’t wait to serve you!

Contact IDT’s technical team today at:
1-800-328-2661

e-mail: info@idtdna.com

www.idtdna.com

INTEGRATED DNA
TECHNOLOGIES, INC.
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* Excellence in High-Efficiency Gene Transfer

In Vivo - In Viitro - Insecta

Gene delivery reagents for all your gene transfer needs.

TransIT® In Vivo reagent is the first reagent designed for nonviral gene delivery in mice. This simple mix and inject
reagent offers high-efficiency delivery to a variety of organs including liver, spleen, kidney, lungs, and heart.

TransIT®-LT1 and LT2 polyamine transfection reagents are the first to offer clear advantages including ease of use,
low toxicity, and high efficiencies. Improve efficiency by transfecting directly in serum with no media changes.

TransIT®-Insecta reagent is a novel lipid mixture specifically designed for superior transfection efficiencies in insect cells.

Worldwide distributors: Korea Bohan Biomedical Inc. 82-2-577-2002
Austria genXpress 43-(0)1-789-8106 Korea KOSCO 82-342-749-7011
Belgium Sopachem n.v. 32-(0)2-474-50-70 Korea Sun Woo Int. Co., Ltd. 82-2-568-7222
Canada Bio/Can Scientific (905) 828-2455 Mexico Control Tecnico 528-370-17-71
Canada Medicorp, Inc (514) 733-1900 Netherlands Sopachem b.v. 31-(0)318-486652
Denmark Biotech Line AS 45-48-1890-20 Norway Cellect Bioscience 47-9008-7824
France Takara Biomedical Furope S.A. 33-(0)1-41-47-01-14 South Africa  Millenium Diagnostics cc 27-12-8034-876
Germany MoBiTec GmbH 49-(0)551-371062 Sweden Goteborgs Termometerfarik (GIF) ~ 46-31-68-07-17
India Biocon Inc. 91-33-413-9365 Switzerland  JURO Supply AG 41-(0)41-226-20-60
Israel Zotal, Ltd. 972-3-5462269 United Kingdom Cambridge BioScience 44-(0)1223-316855
Ttaly M-Medical srt 39 (055) 5001871 United Kingdom Fisher UK 44-1509-231166
Japan Takara Shuzo Co., Ltd. 81-775-43-7247 United States  Fisher Scientific 800-766-7000
Developed by M]'mS ‘ Trans1T i istered trademark of Mirus C ti
i ™ ansiT is a registere lemark of Mirus Corporation.
P NN Gene Transfer Specialists The Protein Comp any TransIT In Vivo Gcgé Delivery System has a paxcn[rl;pcndmg

PanVera Corporation ¢ 545 Science Dr., Madison W1 53711 800.791_ 1400 www.panvera.com
Phone: 608.233.9450 o Fax: 608.233.3007 © 1999, PanVera Corporation. All rights reserved.

In the USA and Candda .
Lit #1004 Rev. 12/99

E-Mail: info@panvera.com Circle No. 28 on Readers’ Service Card




In PCR, only originals guarantee excellent copies

We are proud to supply researchers around the world with @ Eppendorf SteadySlope™: Whether in the Gradient mode or

our unique thermal cycler line, comprising the Eppendorf during normal operation, the Mastercycler gradient always works with
Mastercycler® gradient - the number one of its kind - the optimal heating and cooling rates. Results from gradient experiments
Mastercycler® personal and the Mastercycler®. Guaranteeing can be seamlessly transferred to routine applications.

faster, better and more flexible PCR*, this system demonstrates

that it is a master of its trade in every way - from straightforward Experience for yourself the unparalleled feeling of working with
PCR experiments right through to demanding applications. an Eppendorf original by mailing us for detailed information on
Three unrivaled and distinct originals that set new standards the Mastercycler family, available at: mastercycler@eppendorf.de
throughout the world - not just in the molecular biology lab,

but in every lab that uses thermal cyclers — with unique design " Steady cooling rate
" with SteadySlope™

features geared to the future:
@ Progress Upgrade: As new software becomes available,

. : - Unsteady
all new Mastercyclers can be updated via the Internet. cooling rate
@ Triple Circuit Technology: The Eppendorf Mastercycler gradient ‘
features an additional heating and cooling zone on the block - this
guarantees precise temperature control of all gradient profiles.

@ In situ Adapter: At a flick of the wrist, the Mastercycler gradient

I

T T

and the Mastercycler can be upgraded to perform in situ applications. :
With excellent block homogeneity and the special in situ software Eppendorf SteadySlope™: Better specificity guaranteed by rapid,

mode, your experiments will be a sure-fire success. steady cooling rates and optimal attainment of target temperature.

Circle No. 40 on Readers’ Service Card

eppendorf

In touch with life

Eppendorf — Netheler — Hinz GmbH - 22331 Hamburg - Germany - Life Science Application-Hotline: +49 180-3666789 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - eppendorf home page: http://www.eppendorf.com
Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11530-0207 - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
e-mail: eppendorf@eppendorfsi.com - website; www.eppendorfsi.com

eppendorf® is a registered trademark.

* The Polymerase Chain Reaction (PCR) is protected by patent held by Hoffmann-La Roche.
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: Forthe lnformatlon you need anynme

emember touse your Index ﬁnger

. Chemistry’s constant companlon for 110 years = “by'calling - J State. ~ ~ -~ » ¢ ZIP Code
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PCR optimization
in one single experiment

The determination of the right annealing temperature is
crucial for establishing a new PCR experiment. The new
all-round genius Mastercycler® gradient is an innovative,
compact thermal cycler for even the most demanding
PCR* applications. Its gradient function enables a tem-
perature gradient of up to 20°C to be generated across
the block, thus optimizing the annealing, denaturation,
or extension temperature in one single experiment.

Its 96-position all-in-one universal block can accommo-
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well
plate — without block exchange.

The exact block homogeneity ensures reproducible
results. Variable, high incubation speeds as well as time
and temperature increments for hot-start, touch-down,
and long PCR provide maximum programming flexibility.

The Mastercycler® personal is designed to meet personal
applications. Its 25-position all-in-one universal block
holds 25x 0.2 ml tubes, 16 x0.5 ml tubes, or one
microplate in a 5x5 grid.

Personal memory cards for 10 individually developed
protocols allow an easy and comfortable method transfer
between both Mastercycler models.

\.‘Gensed any

Quthorized

Of course, both Mastercyclers are licensed and
authorized for PCR.

12 3 45 6 7 8 9 10111213 14

53°C >

67°C

® Experimental determination of optimal annealing temperature.

The calculated primer annealing temperature was 56.5°C, the

actual annealing temperature is 63.5°C. The ribosomal spacer region
of mycoplasms from H9 cell cultures was amplified.

*PCR (Polymerase Chain Reaction) is protected by patent. The patent is held by Hoffmann-La Roche.
Practice of the patented Polymerase Chain Reaction (PCR) process requires a license.
The Eppendorf Thermal Cyclers are Authorized Thermal Cyclers and may be used with PCR licenses
available from the Perkin-Elmer Corporation. Their use with Authorized Reagents also provides a limited
PCR license in accordance with the label rights accompanying such reagents.
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eppendorf

Scientific——)

Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11590-0207 - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
website: www.eppendorfsi.com - e-mail: eppendorf@eppendorfsi.com

Mastercycler® and Eppendorf® are registered trademarks of Eppendorf - Netheler — Hinz GmbH.

8101-301
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e2%9,.. Agilent Technologies
+%9%, Innovating the HP Way

Agilent Technologies is a subsidiary of Hewlett-Packard Company. www.agilent.com
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Visit our Life Science web site at discover.bio-rad.com. B’O RAD
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the US, contact your local sales office.
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Introducing
the New Rat Pak.

Now There Are Even More Reasons to Choose Endogen for Rat Cytokine ELISAs

The newest full line of rat cytokine
ELISA kits delivers more performance,
reliability, and flexibility.

Top Performance
Report Accurate Data

Validated for specific measurement
of rat cytokines

Measure Hard-to-Find Cytokines
Achievable low-end detection

Detect Low and Elevated Levels
Accuracy across the assay range

Reliability

Consistency Time After Time
Optimal results throughout
shelf life

Confidence in Results
Published expected values;
full performance testing

Endogen’s Rat
Cytokine ELISAs

IL-1o
IL-1p
IL-2
IL-4

IL-6
IL-10
IFNy
MCP-1
TNFo

0 avallabie s conveniont

md 10 Pa

30 Commerce Way, Woburn, MA 01801-1059 USA Tel; 781.937.0890 Fax: 781.937.0891
www.endogen.com

Circle No.'51 on Readers’ Service Card’

Flexibility

More Sample Choices
Validation includes Serum, CCM,
Plasma, and Homogenates

More Results per Sample
Small sample size

Save Time and Money
Relevant assay ranges —
less dilutions and retests

Select the Plates Needed
Single and bulk kits available

Call us at 800.487.4885 or
contact your local Endogen
distributor.

Mention this ad when
placing your order and receive
a new Endogen Rat Padl’

*One per customer. While supplies last.
©1999 Endogen, inc. 5-Pak and 10-Pak are trademarks of Endogen Inc.
For research use only. Not for use in diagnestic procedures.
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to raise capital,
perform cli

to launch a product. New York City.

Ortec International needed the perfect location to launch its newly developed wound-healing
technology for burn victims and skin-disorder patients. The company chose New York City. “By
moving to the city, we were able to access top scientists, financial resources and excellent space in a
top-ranked biotech facility,” says Ron Lipstein, Ortec’s CFO and Director.

New York City’s major medical, academic and research institutions offer biotechnology companies
unparalleled resources and unlimited potential. To learn more about establishing a location in New
York City, call (877) NYC-0100, or e-mail us at info@newyorkbiz.com.

New York City. We Want Your Business.
Rudolph W. Giuliani, Mayor

New York City Economic Development Corporation ¢ Michael G. Carey, President

www.newyorkbiz.com
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New QIAGEN®
OneStep RT-PCR Kit

Take OneStep to
simplify your RT-PCR.

The QIAGEN OneStep RT-PCR Kit is the one kit that makes you'f RT-PCR:

@ Simple — easy one-tube sefup
€ Fast — time-saving procedure
# Sensitive — a unique blend of two high-affinity reverse franscriptases and a hot-start PCR enzyme

@ Robust — optimized buffer for efficient reverse franscription and amplification

QIAGEN OneStep RT-PCR Kit.
One step, one tube — the simplest RT-PCR.

Products containing HotStarTaq DNA Polymerase are sold under licensing with £ Hoffr La Roche Lid, Roche Molecular Systems; Inc. and The Perkin-Elmer Corporation. The PCR process is covered by U.S. Patents
4,683,195 and 4,683,202 and foreign equivalents owned by Hoffi Lo Roche AG.
© 1999 QIAGEN, all rights reserved.

www.qiagen.com

QIAGEN: Germany USA Australia Canada Fronce Japan Switzerland UK
Tel. 02103892240 Tel. 800-426-8157 Tel. 039489-3666 Tel. 8005729613 Tel. 01-60-920-930 Tef°03-5805-7261 Tel. 061319:3031 Tel. 01293-422.999
fax 02103892255 Fax 800-718-2056 Fox 039489-3888 Fax 800713-5951 Fox 01-60-920.925 Fax 03-5805-7263 Fox 061-319-3033 Fax 01293-422:922

DISTRIBUTORS: Austria/Hungary/Slovenia R. u. P. MARGARITELLA Austria (O1) 889 18 19 Belgium/Lluxemburg Westburg b.v. 0800-1.9815 Brazil Lobirade do Brozil (11) 543 1455 or 0800 55 1321
Central & South Americo Lablrade Inc, USA (305) 828-3818. China Gene Company Limited (852)28966283 Czech Republic BIOCONSUL spol. s.r.0. (02)4447 1239 Denmark KEBO Lab A/S 43 86 87 88
Egypt Clinilab 525 7212 Finland KEBO lab Oy (094804 551 Grecce BicAnalytica S.A. (01}640 03 18 India Genetix (011}542 1714 or {011}515 9346 lsrael Biolob Uid. 02. 584 1111 haly GENENCO (MMedical s}
[055) 500 1871 Korea LRS Loborotories, Inc.[02) 924-86 97 Malaysia Research Biclabs Sdn. Bhd. (03)-7312099 Mexico Quimica Valaner S.A. de C.V. (5} 525 57 25 The Netherlands Westburg b.v. [033)-4950094
New Zealand Biclob Scientific Ltd.(09] 9806700 or 0800933966 Norway KEBO Lab AS 22 90 00 00 Poland Syngen Biotech (071) 351 41 06 ar 0601 70 60 07 Portugal IZASA PORTUGAL, LDA (1}751 6000
Singapore Research Bialobs Pre Lid. 445 7927 Slovak Republic BIO-CONSULT Slovakio s.r.o. 10%50221 336 South Africa Southern Cross Biatechnology [Pty) Utd (021) 671 5166 Spain IZASA, S.A. (93} 902.20.30.90
Sweden KEBO Lob {08) 621 34 00 Taiwan TAIGEN Biascience Carporation (02) 2880 2913 Thailand Theera Trading Co. Ud. (02) 4125672 In other countries contack QIAGEN GmbH, Germany
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" avelengths from 442 to 647 nm. Ideal

. for fluorescence cell biology work, itis
especially useful i in applications mvolvmg
- Green Fluorescent Protein (GFP) i mlagmg,
‘plusCy Cy 3, andthefarml OfAle dyes o

| Camera The Wallac UltraVIEW imaging
| system offers a choice of five selectable
application-specific CCD cameras. Its

tra-high resolution is limited only by the -

optical characteristics of the epifluorescence
~microscope. Tt is bighly recormmnded for
“high speed hlgh ;

| Confocal lmagmg of protcm trafﬁckmg can
] also be handled over extended pem)ds of nme

So check out the award wmnmg performance
“of the UliraVIEW confocal imaging system
: and geta v1ew of hfe asit really is.

Call1 800:638-6692 (USA)

')

PerkmEim@r

hfe sctences. :

8=

Quah!y System certified oy L p
~../against1SO 9001 : : . e
- Alexa™is atmdemark of- Molecilar Probes, UI:mVlEW"’ Wallac™ and metw are tradernarks
of PetkmElmer lnc ©2000 PerkinElmer, In¢. o

on Readers’ Service Card

'9238 Gaither Road

Galthersburg, MD 2()877 USA

P.O.Box 10 ‘
Fin- -20101, Turku, leand

Web: www. perkinelmercom
To order: www.perkinelmer. com/wallaconlme
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SuperSignal® West Pico Substrate ECL™ Substrate

side for a step-by-step conversion protocol.

how easy SuperS|gnaI West PICO 15 0 LISE. et o

(HPIERCE

3747 N. Meridian Rd. » PO Box 117 « Rockford, 1L 61105 U.S.A. » Tel: 815-968-0747 « Fax: 815-968-7316

Technical Assistance E-mail: TA@piercenet.com » Customer Assistance E-mail: CS@piercenet.com  Internet: hitp://www.piercenet.com
© Pierce Chemical Company, 2000.  a Perbio Science Company

SuperSignal® is a trademark of Pierce Chemical Company. ECL™ and Hybond™ are trademarks of Amersham Pharmacia Biotech #1600430




Switching to
SuperSignal® West

Pico Substrate from
ECL™ Chemiluminescent
Substrate

For detailed technical
information, visit the

Pierce web site at
www.supersignalwest.com.
To order, call 800-874-3723
or, outside the U.S.,

call 815-968-0747

for the name of your

local distributor.

_ (EHPIERCE

¥

Step-hy-step
Conversion Protocol

1. Perform standard electro-
phoresis and blotting.

ECL™ Substrate

Use their Hybond™
nitrocellulose membrane.

' SuperSignal® West

Pico Substrate

Use any nitrocellulose
membrane.

2. Biock the nonspecific sites.

Add blocking reagent,
incubate and wash.

3. Add diluted primary
antibody; incubate for
1 hour, then wash.

Add blocking reagent,
incubate and skip the wash!

4. Add diluted secondary
antibody (HRP-labeled);
incubate for 1 hour,
then wash.

5. Prepare chemiluminescent
substrate.

Mix equal volumes of
both solutions.

Mix equal volumes of

both solutions.

. 6 Incubate the substrate

on the blot; .

Incubate blot with Working
Solution without agitation
for precisely 1 minute.

It's recommended that you
work quickly once ECL™
Working Solution has been
added to the membrane.

Incubate blot with Working

Solution with agitation
for ~5 minutes.

The signal lasts for hours,

so take your time!

7.Exposetofim. .

Immediately expose to film
for 1 minute.

Expose to film for 1 minute.

how easy SuperSngnaI West Pico is to use?

Ordering Information =20

Pkg.

Product # Description Size
34080 SuperSignal® West Pico Chemiluminescent Substrate* 500 ml
Enough for 4,000 cm* membrane.
Includes: Luminol/Enhancer 250 m!
Stable Peroxide Buffer 250 m!
"Patent Pending




