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At Last!

A Robotic Liquid Handler That's
Mastered the Art of Change.

New MultiPROBE® VersaTip™ technology automatically adapts
pipetting tips to your assay procedures. Disposable tips, fixed
washable tips, or both? Microliter or milliliter volumes? Liquid
level sensing of ionic or nonionic solutions? Different disposable
tip sizes and types? With MultiPROBE, you get it all in one
system.

The new VersaTip automatically changes from fixed, washable tips
to a variety of disposable tip sizes or types — within the same
protocol and without any user-intervention. Now you can minimize
consumable costs by using washable tips whenever possible, and at
the same time optimize performance by automatically switching
from small volume to larger volume disposable tips. In other
words, MultiPROBE with VersaTip adapts to your application,
instead of your having to adapt the application to it.

Drug Discovery Work

For drug discovery work, VersaTip will sense small sample
volumes in microplates, and handle both ionic and nonionic
solutions such as DMSO. With four- and eight-tip MultiPROBE
systems, you can stop wasting precious compounds for all
solubilization, distribution, and screening applications.

Molecular Biology
For molecular biology applications, VersaTip can automatically
pick up micro tips to handle very small volumes, switch to larger
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tips when required, or use washable fixed tips whenever possible.
Ultra-sensitive liquid level sensing tips further eliminate any risk
for DNA cross-contamination.

Clinical Testing

For clinical testing, VersaTip will automatically adapt to the carry-
over requirements of your assays. Four-tip systems with Varispan
can switch from
disposable to washable
tips, and transfer
samples from any size
test tube or vial, to
microplates or other
labware — all without
user intervention.
Combine this versatility
with a large deck
capacity and a bar code
reader that can read
256 tubes in 90
seconds, and you have the most efficient robotic liquid handler
your lab can own.

Now, there's no need to compromise. Demand the
MultiPROBE with VersaTip — the first robotic liquid handler
that adapts to your assays.

Packard Instrument, Co!
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Looking for the rlght angle
on cell analysis?

The special twist of this puzzle is that each entry in the puzzle grid makes one 90-degree turn somewhere along its
length. If's up to you to determine where each word or phrase makes this turn and in which direction. The starting
direction of each answer (before it makes a turn) is indicated by a letter following the clue number — N for north,

S for south, E for east and W for west.

Cytokine
Apoptosis
Multiparameter
Stat
Receptor
Biotin

Avidin

Lyse

FITC

108 Specific

11E  Epitope

12N Chain

138 Cell

14N Viable

16N Laser

16N FACS

17W Fluorochrome

883252 RA

Turn to R&D Systems’
flow cytometry reagents

Labeled Cytokine Kits include: Apoptosis Detection Kit includes:

O Labeled cytokine O Fluorescein-conjugated
annexin V

O Propidium iodide
O Cell binding buffer

O Negative control
O Blocking antibody
O Wash buffer
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EAS'ER Ser-ups, FASTER SEPARATIONS

Break away from the pack. At up to 110,000 x g, Avanti J
systems offer a range of separations broader than that of con-
ventional high speeds. Plus, Avanti ] systems are as easy to use
as they are powerful. Every system is optimized by analog or
digital display of set parameters and one-touch functions that
accelerate your throughput while cutting run time.
We have two High Performance Centrifuge systems
to choose from — the Avanti J-25 Series and our
fastest model, Avanti J-301. Both are engineering
breakthroughs, and both offer longer warranties,
diagnostic notification of instrument performance,
and are designed for easy servicing.

Whichever Avanti J system you choose, you
can be assured of a fast, easy way to produce more
separations in less time.

BECKMAN

Workiwide Offices: Afiica, Midkdle Eart, Eastern Europe (Switzerkand) (41) 22 994 07 07. Australia (61) 2 844 6000,
Austria (43) 222 7292164. Canada (800) 387-6799. China (861) 5051241-2. France (33) 143 01 70 00.
Germany (49) 89-358700. Hong Kong, PRC (852) 814 7431. Ttaly (39) 2-953921. Japan 3-5352-2825.
Mexico (525) 559-1635. Netherlands 0297-230630. Poland (48) 22 408822, 408833, Singapore (65) 3393633,
South Africa (27) 11-805-2014/5. Spain (1) 358-0051, Sweden (8)445 11 20. Switzerland (41) 22 994 07 (7.
Taiwan (886) 02 378-3456. UK. (01494) 441181. US.A. 1-800-742-2345,
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FASTER THrouGHPUT, Less Run Time

Set a new record in separations. At up to 110,000 x g, Avanti J
systems give you winning run times, placing them ahead of
conventional high speeds. That’s because your samples will
spend more time at full g-force, and less time in the centrifuge.
— A breakthrough SR high-torque drive” makes it possible

= by accelerating and braking in half the time of conven-
T tional high-speed drives.
We have two High Performance Centrifuge
Systems to choose from — the Avanti J-25 Series and
our fastest model, Avanti J-301. Both are engineering
breakthroughs, and both offer longer warranties, diag-
nostic notification of instrument performance, and are
designed for easy servicing.
Whichever Avanti J system you choose, you can be assured of
faster multiple-step runs, resulting in more separations in less time.

*SR drives are manufactured by Beckman Instruments with technology licensed from Switched Reluctance Drives Limited.
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Waves of spontaneous neural activity create domains
in the developing mammalian retina. Activity was de-
tected in the retinal ganglion cell layer of a newborn
ferret by fluorescence imaging with a calcium indicator.
The gray background is a fluorescence image of a P2
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retina. The colors correspond to six consecutive waves
that occurred during 1 minute of imaging, and the
intensity indicates the direction of propagation (dark to
light). See page 1182. [Image: M. B.Feller, D.P. Wellis,
D. Stellwagen, F. S. Werblin, and C. J. Shatz]
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Sometimes
the best ideas
are the
simple ones.

Introducing the only way to rapidly
select transiently transfected cells.

Transfected SKBR-3 cells after
selection with Capture-Tec™ Beads

Selection for Transients. It's Simple. Imagine the Possibilities.

The problem with transient transfection The key to selection is the innovative Captured cells can be used to study tem-
is that efficiencies are typically low and vari- ~ pHook™ vectors. These vectors express a poral events along developmental pathways,
able, from 5 - 50%. Often, research requires single-chain antibody (sFv) to a specific hap-  acute effects of constitutive mutations, or in
the use of homogeneous cell populations. ten molecule. This sFv is displayed on the any experiment that requires a homoge-
Invitrogen’s new Capture-Tec™ System surface of the transfected cells. Your gene of  neous population of transfected cells. These
allows you to purify a population of transiently ~ interest is either cotransfected with or sub-  easy-to-use kits come complete with vector,
transfected cells that contain your gene of cloned into a pHook™ vector. Transfected hapten-coated beads, and a control vector.
interest just Transmembrane cells are selected with A convenient magnetic stand is also avail-

Protein fomeio

57 of interest

hours after
transfection.

- Haptsn hapten-coated magnetic  able. Call Invitrogen today for more informa-

- D beads. It's that simple.  tion on this exciting new technology!
[/]]] Invitro:-22 .4
Fv

Telephone (619) 597-6200
Plasmb! Fax (619) 597-6201
e http://www.invitrogen.com

1-800-955-6288

'!UROPEAN HEADQUARTERS: TOLL FREE TELEPHONE NUMBERS: Distributors:
Invitrogen BV Austria 0660 8127 The Netherlands 06 022 8848 — PR

Austral Korea 822 569 6902
i e Belgium 0800 11173 Norway 800 11370 Hiigaéifg 285222?8?80544 sﬁréswe 65779 1919
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From all other countries, please contact our
European headquarters at +31 (0) 594 515 175,
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THiS WEEK IN SCIENCE

edited by PHIL SZUROMI

Assembly lines
The self-assembly of amphi-
philic molecules on surfaces
into highly ordered films could
find applications that include
biosensors and corrosion inhibi-

tors. Poirier and Pylant (p. 1145;
see the Perspective by Chiang,
p. 1123) investigated the assem-
bly mechanism of such mono-
layers by scanning tunneling
microscopy and observed a two-
step growth mode. A phase
transition to a denser phase oc-
curred as coverage increased.

Older hoofed order
Orders of ungulates (hoofed
mammals) have been recog-
nized back to the early Ter-
tiary (about 65 million years
ago). In a phylogenetic analy-
sis, Archibald (p. 1150; see the
news story by Peterson, p.
1102), now suggests that they
can be related back to fossils pri-
marily from the 85 million-year-
old Bissekty Formation, Uzbek-
istan. These fossil deposits may
mark the beginning of herbivory
in placental mammals.

Ocean carbon control
The ocean surface is home to
much biologic activity, includ-
ing the incorporation of atmo-
spheric CO, into biomass by
means of photosynthesis. A
portion of the biogenic carbon
is then exported to ocean

depths. Rivkin et al. (p. 1163)
show that, in the Gulf of St.

Atomic realization of Schrédinger’s cat

In quantum mechanics, microscopic states can be combined in
superpositions that may defy our classical view of reality. In a fa-
mous thought experiment, “Schrédinger’s cat” was placed in a
sealed box with a radioactive decay experiment, the result of which
determines whether the cat lives or dies. Strictly speaking, even
after the detector records the decay event, we cannot say the cat is
alive or dead; we can only give a probability. In an effort to better
understand this aspect of quantum mechanics, Monroe et al. {p.
1132; see the news story by Taubes, p. 1101) have constructed an
atomic system (a laser-cooled beryllium ion held in a harmonic
oscillator potential) that can entangle the electronic and motional
states of the atom in a manner analogous to Schrodinger’s cat. Such
systems can be used to study quantum decoherence, the evolution
of these states into statistical mixtures.

Lawrence, biogenic carbon ex-
port was similar from both her-
bivorous and omnivorous food
webs and was not directly pro-
portional to new photosyn-
thetic production, which can
increase dramatically during
spring bloom. Models predicting
the amount and nature of bio-
genic carbon transport may
need to rely on other parameters.

Collecting copper
Some of the world’s richest cop-
per deposits were formed at low
temperatures when descending
fluids dissolved, and then con-
centrated copper minerals origi-
nally formed in magmatic hy-
drothermal systems, a process
called supergene enrichment.
Sillitoe et al. (p. 1153) now pro-
vide morphological evidence—
essentially metallized bacterial
fossils—that bacteria were in-
volved in supergene enrichment
in copper deposits in northern
Chile and may have facilitated
copper fixation at depth.

Going for the Golgi
Vesicles and organelles must
have address tags that control
the budding and fusion events of

intracellular transport. Subra-
maniametal. (p. 1161) identified
a cis-Golgi membrane protein
that acts as one of the targeting
receptors. The protein is thought
to be involved in the recogni-
tion of vesicles derived from
the endoplasmic reticulum that
must fuse with the cis-Golgi.

Tapping the
TGF-$ receptor
Transforming growth factor—3
(TGEF-B) regulates functions of
many different cell types and
has potential therapeutic appli-
cations, but the way in which
signals are transmitted from the
TGF-P receptor are not well
understood. This receptor, itself
a serine threonine kinase, acti-
vates a member of the mitogen-
activated protein kinase kinase
kinase (MAPKKK) family that
is known as TAK1. MAPKKKSs
activate a series of protein ki-
nases and thus carry signals from
various receptors on the cell sur-
face to the nucleus. Shibuya et
al. (p. 1179) identified a new
protein, TABI, that interacts
with the MAPKKK and that is
not related to any known pro-
tein. TABI appears to partici-
pate in activation of TAK1 by
TGF-B and to provide a new

SCIENCE e VOL. 272 = 24 MAY 1996

mechanism by which members
of a MAP kinase cascade can be
activated.

Regulating antigen
signaling
When antigens activate the T
cell receptor (TCR), they ini-
tiate the immune response (T
cell proliferation) by triggering
tyrosine phosphorylation with-
in the cell. Two reports show
that negative regulation of ki-
nase activity by phosphatases is
initiated as well. Marengere et
al. (p. 1170) show that CTLA-
4, whose surface expression in-
creases after TCR activation, is
associated with the tyrosine
phosphatase SYP. The CTLA-
4—associated SYP can down-
regulate both the TCR and the
RAS pathways. Plas et al. (p.
1173) show that T cell activa-
tion causes the binding of the
tyrosine phosphatase SHP-1 to
the tyrosine kinase ZAP-70.
This kinase is stimulated by
TCR activation but SHP-1

binding decreases its activity.
n

Cryptic origins
Cancers are generally thought
to be monoclonal in origin, that
is, to arise from a single mutant
cell and its descendants. Novelli
etal. (p. 1187) have tested this
hypothesis by studying a rare
patient who was an XO/XY
mosaic and who also had famil-
ial adenomatous polyposis, a
disorder characterized by the de-
velopment of multiple precan-
cerous microadenomas in the
colon. In situ hybridization
studies of tissue sections with Y
chromosome—specific probes
revealed that intestinal crypts
were monoclonal in origin,
but surprisingly the majority of
microadenomas were polyclonal
in origin.
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you with the necessary rat research tools. Cytoscréeg™ rat ELI! Kj;@tfaﬁ,fli-?‘l'
MCP-1, MIP-2, TNF-ae and TNF-a UltraSensitive. And forangabeats te
ELISA kits contain all necessary reagents for 192 determina

Call for technical specifications

For Research Use Only. Not for Use in Diagnostic Procedures.

820 Flynn Road ¢ Camarillo, CA 93012 « USA

Tel: 805-987-0086 * 800-242-0607 « Fax: 805-0987-3385
E-Mail: techinfo@biosource.com

Web: http://www.biosource.com

AUSTRALIA Tel: (3) 562-6888 = BELGIUM Tel: 32 (3) 385-36-85 * CANADA Tel: (514) 733-1900 DENMARK Tel: 45-86-10-10-55
FRANCE Tel: 33 (61) 69-61-00 * GERMANY Tel: (49) 641-27-60 ITALY Tel: (39) 2-38103171 * JAPAN Tel: 81-474-21-2198
KOREA Tel: 82 2 540 4663 » THE NETHERLANDS Tel: 32 (3) 385-36-85 * SWEDEN Tel: 46 8 630 02 32
SWITZERLAND Tel: 41 (01) 422-65-44 » TAIWAN/CHINA Tel: 886 2 369 3450 » UNITED KINGDOM Tel: (44) 1 865-379941
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Site-Directed
Mutagenesis Kit :
<d Mutagenesis Kit

n . t
ge Site-Direc e

Eliminates background - Q“lk‘_c__h?l;‘utagenesis ma
Cuts screening time in half

Highest efficiency method

Mutation in virtually

all transformants

Extends without PCR

Uses high fidelity Pfu DNA
polymerase

Replicates only parental DNA

Reduces second-site mutations
150 fold

Gene in plasmid
with target site
lor mutation

f. MYIA

Denature plasmid and
anneal primers containing
the desired mutation yg

Temperature cycle to extend
and incorporate mutation
primers resulting in nicked
circular strands

3. Diges
Digest parental DNA
template

{I..‘\ll;;{( )rl'l' the r(‘&U“ill;; \/ ” '—"’- \ ‘ ., h % ! V' 'DNA_ templates’

annealed double-strandec -
ni‘( ked DNA nlulxlqul:-sI l i A 1 e : ." HGCte iﬂg 'lﬂto speClahzed .vec:w

After transformation the . e . 3 1niaue N S - :
XL2-Blue E.coli cell —— i ' e s . taﬂs Omat“) A
repairs the nicks in the 1K 3 g 11| lp SWEDEN: 8

plasmid . _ Lk VO And the ext[eme emc‘entywminm"@-

MUTAGENSIS (7)) et e
MADE EASY! REFRR s in one 8% V0 recniggtime

QuikChange™ Site-Directed Mutagenesis Kit catalog #200518
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Tr1 this

for size.

Separate RNA, DNA and protein quickly and economically with
Tri Reagent’, available only from Sigma in an efficient 25 ml size.

Lab lore has it that the fresher
the Tri Reagent’, and the fewer times
its container is opened, the better it
performs, particularly when
working with RINA.

That’s why we offer Tri

Tri Reagent is
the method of
choice for isolating
total RNA.

Reagent in a convenient,

smaller size: a 25 ml bottle
that’s ideal for sampling and priced
to make sharing unnecessary.

Now you can have your own
personal supply of the reagent that
isolates RNA, DNA and protein
from cells and tissue.

In one hour you'll have pure

RNA ready to use in Northern

blots, mRNA isolation, 7z vitro
translation, RINase protection
assays or PCR.

In two hours, you'll have DNA
for PCR, restriction enzyme diges-
tion or Southern blots. And protein
for probing in Western blots.

Try Tri Reagent in our
exclusive 25 ml size. It’s yet another
reason why Sigma is the world’s

leading source of products for RNA

and DNA isolation. SIGM A

To order, call BIO‘SCIENCES‘M

1-800-325-3010 or 314-771-5750,
collect. Ask for Tri Reagent,

Product Number T-9424.

Tri Reagent™ is a registered trademark of Molecular Research Center, Inc.

The PCR process is covered by patents owned by Hoffmann-La Roche.
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S amEmEEN

TUNABLE WAVELENGTH

SPECTRA ANALYSIS

UV TRANSPARENT MICROPLATE

Precise Temp. CONTROL

~ Now...
Read DNA,
RNA, and

Proteins
Directly

SPECTRAmax 250:
IT’S MORE THAN A MICROPLATE READER

SPECTRAmax™ 250 combines the tunability of a spec-
trophotometer with the efficiency of a microplate reader.
Simplify your analysis using the speed and convenience of
a microplate format.

Direct UV measurements in a microplate

Directly determine the concentration of up to 96 different
DNA, RNA, or protein samples in a few seconds using a
SPECTRAplate UV transparent disposable or quartz
microplate. Protocols are included to measure the purity of
DNA samples by calculating A 260/A 280 ratios. Use up to
six different wavelengths to quantitate your samples.

UV/VIS Spectra Scans

Perform a spectral scan from 250-750 nm, in 1 nm incre-
ments, on all 96 wells of your microplate to determine the
absorption maxima of your sample. Analyze column frac
tions or characterize the composition of inorganic samples.

New SOFTmax® PRO
The built-in spreadsheet capabilities of SOFTmax® PRO give

you complete control of calculations and data presentation.

Discover the advantages of SPECTRAmax 250 - contact
your local representative today at 1-800-400-9060

g MObiCUIar 1311 Orleans Dr., Sunnyvale, CA 94089
==—=Devices (500 400-9060
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DNA Sequencing

Ditferential Display

i

Y o

- (2 hr, 100 W, 3000 V, 50°C, 6% HR-1000™ denaturing gel).
Sequencer (18 hr, 100 W, 703 V, 40°C, 6% HR-1000 denaturing gel).
cell line cultures. DD-PCR carried out with GenHunter RNAimage™ Kit.
Data provided by Dr. Karen Lowe (GENOMYX Corporation).

A-Genozyme™ Cycle Sequencing Kit for Brilliant Sequencing Data

W 353 Hatch Drive » Foster City, CA 94404 « (415) 572-8800
eOsseiof 1-800-9GENOME e Fax (415) 572-8096 » email: genomyx@aol.com

In Co te P ip wi . r
n Corporate Partnership with Beckman Instruments, Inc. Circle No. 53 on Readers’ Service Card




MORE IMAGING OPTIONS
THAN You CAN IMAGINE

You now have maore options and mare choices with
Bio-Rad’s complete line of Image Analysis products.
We offer image analysis systems to suit any application.
+ STORAGE PHOSPHOR IMAGING SYSTEMS
» FLUORESCENT GEL IMAGING SYSTEM
« DENSITOMETRY SYSTEMS
* QUANTITATION AND SPECIALIZED SOFTWARE

» CONFOCAL IMAGING SYSTEMS

For more information call 1-800-4BIORAD.

D

- : S IR
[T = W )

CoNFoCAL DENSITOMETRY STORAGE FLUORESCENT GEL

MICROSCOPY PHOSPHOR IMAGING IMAGING

LASERSHARP MOLECULAR ANALYST®
SOFTWARE (PC) SOFTWARE (PC & MAcINTOSH®)

BIORAD oo

Laboratories

Molecular Us. (8 JBIORAD California (51 {1-1000 Australia 0. £
Finland 90 804 2200 France (1) 49 60 68 3¢ Germany 089 3188

Austria (1 77 89 01 Belgium 09-385 11 Canada (% ! { China (01 16622 Denmark 39 1
Bioscience Group New Zealand

0 Hong Kong 7883300 India 9 461-01 Italy 21609 1 Japan 03-58 0 The Netherlands
) Singapore 377 Spain (91 1 7085 Sweden A€ Switzeriand 01 55 United Kingdom
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Presenting SciFinder,
a desktop research tool
so illuminating, it will make

you feel like you've been

working in the dark.

Imagine a tool that informs and inspires you,
and—with the touch of a few keys—makes you
and your organization more efficient and
effective than ever before.

That is the power of SciFinder, an enlightening
content-based software tool from CAS that
offers you:

* Desktop capability to answer routine
questions right at your Macintosh® or
Windows desktop computer system.

A direct link to a wealth of world-
wide information from CAS, including
more than 14 million chemical substance
records and references from Chemical
Abstracts for more than 12 million

articles and patents.

Point-and-click access to information,
guided by an intuitive graphical interface.

Now, CAS has made the pathways to knowledge
even easier for chemical researchers to follow.
With SciFinder.

For more details on SciFinder, call 1-800-753-4227
or 1-614-447-3731 for our brochure.

Outside the U.S., call CAS toll-free:
UK. and N. Ireland France
0800-89-6626 05-90-10-63
Republic of Ireland ~ Germany
800-55-7560 0130-8-16862

Switzerland Best New
155-0445 Science/Technology

= Service in 1995
Or via internet: help@cas.org

(5
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PCR-Select™ cDNA Subtraction Kit

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

Northern blot analysis of two selected representative cDNA clones from a
testis-specific library. Testis cCONA was subtracted against a mixture of cDNAs from
10 different tissues. The subtracted testis-specific cDNA was cloned into a plasmid vec-
tor, and 10 randomly selected clones were used to probe Human Multiple Tissue
Northern Blots containing 2 ug of poly A* RNA from the indicated tissues. All 10 clones
hybridized only to testis RNA. The exposure times needed to generate signal ranged
from 5 hr (Panel A) to 7 days (Panel B), indicating that abundant and relatively rare
cDNAs were abtained. Lanes 1-16: heart (1), brain (2}, placenta (3), lung (4), liver (5),
skeletal muscle (6), kidney (7), pancreas (8), spleen (9), thymus (10}, prostate (11), testis
(12), ovary (13), small intestine (14), colon (15), peripheral blood leukocyte (16).

Subtracted

Unsubtracted

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

contact your local distributor.

Come visit us at ASBMB Booths #927-929
Circle No. 83 on Readers’ Service Card

1020 East Meadow Circle, Palo Alto, California 94303 USA
FAX: 800/424-1350 415/424-1064 « TEL: 800/662-CLON 415/424-8222

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

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

(AD61036)



1.0 C.HANGE . : :

A Breakthrough in

Y east Manipulation,
Especially for Brewery
and Food Processing.

One-copy Inclusion of
AUR1-C Marker Gene
Confers Aureobasidin A
Resistance.

Achieves Highly
Efficient
Transformation Even in
Polyploid Yeast
Without Auxotrophic
Mutation.

Maximum Selectivity
Without Complicated
Sample/Medium
Preparation.

Versatile Application
Potential Can Include
Gene Disruption.

* All biological products obtained using this product or
system are for Res : prohibited from
assigning to the third party. Aureobasidin A is covered
by Patents issued to TaKaRa. Any commercialization of
products resulting from the use of this technology requires

a License from TaKaRa

r Alive?

am for Yeast Transformation!

<l Aureobasidin A is a novel cyclic
depsipeptide antibiotic. Isolated from the culture
broth of the black yeast Aureobasidium pullulans
R106, it possesses a wide spectrum of
antifungal activity.

Eam1105 |

EcoO65 | st |

[
Ball

<> pAUR101 DNA is an integrating
plasmid vector which can only be maintained
when integrated into yeast chromosomes via
homologous recombination. With linearization,
it achieves high frequency integration of foreign
DNA into yeast chromosomes with no adverse
effects.

Xbal Sall Xhol
Fsp

=o€ PAUR112

7,104 bp

P‘

«l»pAUR112 DNA is a centromere
plasmid vector carrying the CEN/ARS cassette
that provides mitotic stability and the ability to
autonomously replicate in yeast cells. This vector
also has the URAS3 gene for additional yeast
transformation selection and Amp’ gene for E.
coli, acting as a shuttle vector.

Korea North & South Americas

Europe
&Ta Ha Ra TaKaRa Biomedical BOHAN (TaKaRa-Korea) ~ PanVera Corporation
Europe S.A. Biomedical Inc.

TAKARA SHUZO CO.,LTD.

Madison, WI 53711

92230 Gennevilliers, France Seoul, Korea Toll Free: 800-791-1400
BIOMEDICAL GROUP Phone: +33 1 41 47 01 14 Phone: +82 2-577-2002 Fax: 608-233-3007
Phone:+81 775-43-7247 Fax:+81 775-43-9254 Fax: +33 147 92 18 80 Fax: +82 2-577-3691 E-mail: info@panvera.com
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What are you really hoping to see at the next scientific
meeting? Old friends and colleagues? Or a vision of
the future in life science research? Take a look at the
Biosensor stand at ASBMB in New Orleans, Analytica
in Munich, FAOBMB in Tokushima and at a number
of other major exhibitions.

You'll see how BIA technology is turning visions
into reality. And opening up a world of possibilities in
biochemistry, molecular biology, drug screening, food
analysis and environmental research.

Biosensor's range of analytical instruments moni-
tors biomolecular interactions, in real time and with-
out the use of labels, between molecules of almost
any type. From proteins, peptides and nucleic acids to

carbohydrates, lipids and signalling substances.
No need to purify molecules, either. You can study
crude extracts as well as lipid vesicles, viruses,
bacteria and eucaryotic cells.

By allowing you to study interactions as they occur,
BIA is cutting days, even months, from your research
time. Just as importantly, it's saving costs, t00.

BIA is already a world-proven technology that is
being used in new applications every day. It's letting
scientists see more of what's going on.

So look us up. We'll open your eyes.

\’ Biosensor

You have the vision. Use it.

Pharmacia Biosensor AB
http://www.pharmacia.se/biosensor
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Introducing six new innovative

®
I)I‘%lse addiﬁigns to thgglgc_:o BRL line.
¢ NEW! NEW! NEW!
bp bp 00 20
500~ 800~ 3000 -
Clea. -§ § -
[ ] 222: 450-

1500 -
250~ 350 -
200 - 300 - 1000 -
250-
150- 750~
@ 125- 200~
100 500 -
- 150 -
75~
50- 100- 250~
25-
50 -
25 bp DNA Ladder 50 bp DNA Ladder 250 bp DNA Ladder
Cat. No. 10597-011 50 yg $79 Cat. No. 10416-014 50 pug $79 Cat. No. 10596-013 75 pg $84
900 ng/lane; 2% SEPAROE in 1X TAE 600 ng/lane; 2% SePARDE™ in 1X TAE 1po/ane; 1% agarose in 1X TAE
stained with ethidium bromide. stained with ethidium bromide. stained with ethidium bromide.
NEW! NEW! NEW!
bp bp kb
8,000 - 40,000 - 40-
6,000 8,144 10,000 -
= 6,108 -
I 4,000 2080~
. . R 4072 - 18-
For results like this, use the

2,000 -

markers and standards more
scientists rely on: GiBCO BRL.

s 5 - 1,000~
® Over 40 products for sizing double-stranded, single-stranded, and i
supercoiled DNA, conventional DNA standards, standards for RNA,
and protein standards. =
. o e = 5-
B Fully resolved bands without ambiguity or co-migration. 517/506 -
B Innovative ladders with uniform distribution of equally intense bands
for accurate size determination.
B Many products with highlight bands for quick and precise visualization.
500 bp DNA Ladder 1 Kb DNA Extension Ladder 5 Kb DNA Ladder
Cat. No. 10594-018 100 pg $84 Cat. No. 10511-012 100 pg $59 Cat. No. 10512-010 50 pg $59
750 ng/lane; 1% agarose in 1X T 300 ng/lane; 1% ag 1XTAE 75 ngflane; 0.5% agarose in 1X TAE
Ca“ (800) 828'6686 to order 5[,;:?; 3‘ :tix?fw;f“w;e% >u%£:\r ‘."mrfsf‘ygmﬂe SLEH‘BTIEMW eﬂfﬂmulﬂﬁsﬂ;mne
the NEW Gieco BRL Markers
and Standards Catalogue.
LIFE TECHNOLOGIES
To Order/TECH-LINE™: (800) 828-6686 LIFE TECENOLOGIES.
U.S. Industrial Orders: (800) 874-4226
Internet: http://www.lifetech.com Producer of GiBco BRL Products
U.S.A. Orders U.S. Industrial Orders Latin America Orders Canada Orders Internet
To Order/TECH-LINE™: (800) 828-6686  To Order/TECH-LINE: (800) 874-4226  To Order/TECH-LINE: (301) 840-4027 To Order: (800) 263-6236 info@lifetech.com
Fax: (800) 331-2286 Fax: (800).352-1468 Fax: (301) 258-8238 TECH-LINE: (800) 757-8257 http://www.lifetech.com

Fax: (800) 387-1007

Reflects U.S. prices only. All trademarks are property of their respective owners. For research use only. Not intended for human or animal diagnostic or therapeutic use.
© 1996 Life Technologies, Inc. 96-202
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»GET BETTER
“JNET RESULTS

KR SCIENCEBASE" FOR THE WORLD WIDE WEB

When you need accurate, up-to-date information for  decisions, fuels your creativity, accelerates your

chemical, pharmaceutical, or biotechnology research, research — and reduces your time to market.
the fastest and easiest way to get the results you're Built-in search intelligence works to bring you the
looking for is KR ScienceBase. results you're looking for. And you can count on
You don’t have to search multiple sources on the the information you find. KR ScienceBase is based
Internet. You don’t need specialized expertise in informa- on DIALOG?, the world’s premier online service
tion searching. You don’t even need to leave your desk. with access to thousands of publications and
With its simple point-and-click interface, KR ScienceBase  scientific sources.
brings you information that helps you make better So get the results you need... KR ScienceBase.

SIGN UP TODAY!

http:/ /krscience.dialog.com

Or call 800-334-2564, 415-254-8800, or fax 415-254-8123.
In Europe call +44 171 930 5503.

@ SCIENCEBASE”

KNIGHT-RIDDER INFORMATION

© 1996 Knight-Ridder Information, Inc., 2440 El Camino Real, Mountain View, CA 94040
KR ScienceBase is a service mark, DIALOG is a registered service mark of Knight-Ridder Information, Inc. Registered U.S. Patent and Trademark Office. krsb39%6
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reﬁrgmes her a ment will make the pathways
. readmg for anyone who reads ot
_}aTeSM g popula:mumofthchfc sciences. T
S i - 1996 265 pp. 46980-5  Paperback
Combining biography 465427 Hardback $24.95 _ -
this study of the con ; g
and influence shows how h
were unable to appreciate pre
aspects o&‘us thinking consmlemd
ically important today. Pa atnck Moore
Cmnbndgr“&imu Biographies r :’quﬁ! beginner’s guide to the haom&zr
1996 260 pp: TN w@.
56668-1  Paperback $15:95 g & Telescope i
- Weishampel rive  fer docribi wsclectanduse
The Clock of Ages fo write a5 AC6es- binocularsfor observacion, this handbook
Why We Age—How W\Age— ibly as possible cxplains Diigalfononyiand JBA KA
Winding Back the Clock | while also discuss- by season, the sky as seen from northern

John J. Medina

“While no one has &cmedu%‘g 10 prevent. |}

aging and death, Medina ably brings together
what we know about these inevitable processes
and provides umgﬁt into possible zzf?ﬁ'mo{
Sfuture research.”

—Kirkus Reviews

Written in everyday language, Tf}e Chck of
Ages takes us on a tour of the aging human
body. Includes anecdotal descriptions taken
from historical accounts of the aging and
dying of many famous figures, such as
Florence Nightingale, Jane Austen, Billy the
Kid, Napoleon, and Casanova.

1996 338 pp.
46244-4  Hardback $24.95

Charles Darwin's
Letters
A Selection, 1825-1859
Charles Darwin
Frederick Burkhardt, Editor
“...the wonderfully expressive and richly
varied letters of Charles Darwin represent one
of the great dramas of western history.”
— from the Foreword by Stephen Jay
Gould
This unique selection of the letters offer a
fascinating window onto the daily experi-
ence of Darwin as naturalist and family
man, from his early years at Edinburgh
University up to the publication of
The Origin of Species in 1859.

1996 ...272.pp. -
56212-0  Hardback $21.95
Available in bookstores or from

CAMBRIDGE

UNIVERSITY PRESS

. Susan Aldridge

; 44496-9

CAMBRlDGE AT THE FROI\ITIERS OF SCIENCE

The'rlsnadof

The Story of Genes and Genetic
Engineering

Aldridge gives an accessible account of the
world of DNA and also explores its present

~ and future apphcanons Full of historical

“dinosanrs as

R,
P

This is a compre-
hensive treatment of dinosaurs designed for
use mainly as a textbook , although non-
specialists are also sure to find d":g;)o%k of
great interest. *
1996 476 pp.
Hardback &

PHYSICAL SCIENCES _

The Ever-Changing Sky

A Guide to the Celestial Sphere

James B. Kaler

Provides a comprehensive and u.mqucly b
nonmathematical guide to spherical
astronomy—the study of terrestrial motions
(rotation and orbit) and how these motions
affect what we see it the sky.
1996 514 pp.

380537 Hardback: $39.95

Our Evolving Universe
Malcolm S. Longair =
Adorned with the latest color images from
the world’s most advanced telcﬁopes, this
is a lucid, nontechnical and infeetiously
enthusiastic introduction to our clrrent
understanding of astronomy and cosmology.
1996 197 pp.

55091-2 Hardback $34.95

A Walk through the

~ Second Edition

sm% N

~ such as quantum

" mechanics and %:
Einstein’s relativity.
1 1325 pp.
476860 about $24.95
R ?.%%
The Monthly Sky Guide
Fourth Edltlcm b
lan Ridpath anﬁ‘%ﬂ Tirion
..one of the best beginn

D. Heifetz and Wil Tirion
unique, mmpllﬁcd maps of the

and southern hcmisphcm, o
1996 221 pp. ik
55538-8 Paperback

The Particle Hunters

$14.95

Yuval Ne‘'eman and Yoram Kirsh
“An excellent ﬁamre

of this boak is its
empbasu on d:e

nonmathcmatlcai
\ style the painciples -

of modern theories

ides I've seen..
the powerfitl combingtion a)%@atb s text
and Tirion’s charts come together in the
monthly guides...”
—Gordon Bond, The Practical Observer

The Monthly Sky Guide offers a clear and
simple introduction to the skies of the north-

ern hemisphere for beginners of all ages.
1996 64 pp.
56839-0  Paperback $14.95

40 West 20th Street, New York, NY 10011-4211 Call toll-free 800-872-7423
The Edinburgh Building, Shaftesbury Road, Cambridge CB2 2RU, U.K.

Web site: http://www.cup.org MasterCard/VISA accepted. Prices subject to change.
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FREE RADICAL
BIOLOGY &
MEDICINE
The Official Journal of the Oxygen Society,
a Constituent Regional Society of the
International Society for Free Radical Research

Co-Editors-in-Chief:

Kelvin J. A. Davies ——ﬁﬁ FREE

The Albany Medical College RADICAL
Albany, NY, USA :':n'-'gf:!‘
William A. Pryor el
Louisiana State University of The Oxygen Society
Baton Rouge, LA, USA %?WE.:
INCREASED S
FREQUENCY!

The speed of research in our field requires an equally fast
publishing mechanism. In 1996, Free Radical Biology &
Medicine has increased from 12 to 14 issues per year. The
Journal continues to bring you original, peer-reviewed articles.

NEW ASSOCIATE EDITORS!

We are pleased to announce the addition of associate editors.
HemyJ. Forman,  University of Southern California, CA
Matibew Grisbam, 15U Medical Center, LA

Balaraman Kalyanarman, Medical College of Wisconsin, W1

RENEWED SOCIETY AFFILIATION!

Free Radical Biology & Medicine is pleased to announce
a renewed affiliation with the Oxygen Society. A subscription
to Free Radical Biology & Medicine is a benefit to mem-
bership of the Oxygen Society.

Abstracted/Indexed In: Current Contents, Science Citation Index,
Biological Abstracts, Index Medicus, Excerpta Medica, Chemical
Abstracts, Current Awareness in Biological Sciences, Cambridge
Scientific Abstracts, Toxicology Abstracts, and Adonis, Reference Update

FREE SAMPLE COPY REQUEST FORM

Name

Company/Institution

Address

City/State/Zip/Country

A6103X
(J Send me a FREE sample copy
1 Send me more information about the Oxygen Society
Send to:
H. Sulaiman, Elsevier Science Inc.
660 White Plains Road, Tarrytown, NY 10591
Fax: 914-333-2444

ELSEVIER
SCIENCE ¢
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Discover New Efective Drugs or Human Cancer

(RN NN E NN NN)]

¢ Evaluates all anti-tumor and anti-metastatic therapeutics

e Replicates human clinical responses including metastasis

e More clinically relevant than subcutaneous or transgenic
models

e Same-organ tumor transplantion: fresh patient tumors or

established lines %

e Contract research or models available for shipment

® All major cancer fypes available

For more information call:

Tel - )5h55 Iel ) 55 fax by 2445

The Other AAAS Journal

Science Books & Fiums gives you the expert information
you need to make the best decisions when choosing
science materials for your library, school, or institution.

Science Books & Fiuums is the only critical review
journal devoted exclusively to print and nonprint
materials in all of the sciences and for all age groups.

Every issue contains some 100 evaluations of books,
audiovisual materials, and software for general
audiences, professionals, teachers, and students from
kindergarten through college.

AAAS Membhers—

Subscribe Now and Save 30%

Call Now to Receive Nine Issues a Year for $28.
(That’s 30% off the regular subscription price of $40!)

Contact Chickona Royster at (202) 326-6454
(E-mail) SB&F@AAAS.ORG




A Breakthrough In PCR*

MPCR Application Kits

Having problems with MPCR primers design & optimization ?
Maxim now offers the ready-to-use MPCR Kits for

* Inflammation & Sepsis Cytokines

e Apoptosis Genes
TH1/TH2 Switch Cytokines

« Oncogenes
e STR & Sex Identification

- DMD/BMD

Inflamm Oncogene Th1/Th2 Apoptosis

PCR*: PCR process is covered by patents.owned by Hoffmann-La Roche, Inc.

MAXIM BIOTECH, INC.
e-mail: mbi.tech@ix.netcom.com  Order: 1-800-989-6296

So. San Francisco, CA 94080 Tel: 415-871-1919 Fax: 415-871-2857
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Phage-Display cDNA Library

A new approach for 3

Protein-Protein
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interaction screening Y
positives

B Fastand Simple: 1-2 day versus 1-2 month
using two-hybrid & one-hybrid systems

B A single system for all applications

B Get positive gene & protein at same time

,@Q’ Screening & Detection Kits during 1996
eneMax, Inc 1-800-871-9434

E-mail: mbi.tech@ix.netcom.com  So. San Francisco, Califomia  Fax: 415-871-2857
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Chrém

The chromatography
data station for
Apple lovers.

Now you can do your best chromatography and keep
your Mac, too. With PowerChrom, the world’s most
powerful Mac-based data station—and the only one
optimized for
PowerPC.

PowerChrom
consists of
a hardware
interface and a
full-featured
software appli-
cation that lets
you acquire, analyze and manipulate data from any HPLC,
FPLC, GC, IC, LC or CE system. It gives you all the
analytical capability of any Windows
workstation, plus the Mac's friendly,
familiar interface.

Call today for a free demo
disk. See for yourself how easy it is
to turn a Mac into a chromatography
data station.

MacLab

Division of ADInstruments, Inc.

Australia & International
Telephone: +61 2 899 5455
Fax: +61 2 899 5847
maclab@adi.com.au

North America

Telephone: (800) 234-1757
Fax: (508) 634-8869
inquiries@maclab-usa.com

Europe

Telephone: +44 1 424 424 342
Fax: +44 1 424 460 303
enquiries@maclab-europe.com

Japan

Phone: +81 3 5820 7556
Fax: +81 3 3861 7022
adijapan@po.iijnet.or.jp

MacLab and PowerChrom are registered trademarks of ADinstruments Ply. Lid.
Apple, Macintosh and the Apple logo are registered trademarks of #~ole Computer, Inc.

Circle No. 35 on Readers’ Service Card



MICROMANIPULATORS

STABILITY HGS moLecuLar STRUCTURE MoDEL

Organic, Inorganic, Crystals, Zeolites,
Biochemistry / Student, Researcher,
Lecturer.
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ULTRASTABLE MOTORIZED MICROMANIPULATION

- PRECISION MOVEMENT WITH 25NM STEP SIZE

o =
B

SUTTER INSTRUMENT COMPANY

A

MARUZENCO.LTD. fmt SALES DEPT

PO BOX 5050, Tokyo International, 100-31 JAPAN
Fax:+81-3-3274-2114 Phone:+81-3-3278-9224

MICROPIPETTE/NEEDLE PULLERS

OPTICAL FILTERWHEELS
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NEW! From Bar-llan University Press in Israel

The C dition features a beautiful le r with
hubbed spine, gold-stamped lettering and gilt-edged pages. A limited
edition, each book is numbered. The Library Edition, shown at left,
features a sturdy hard cover protected by a heavyweight dust jacket

A 966-PAGE YES, please send me:

VOLUME : Yt
PROFILING: copies of the Classic Edition at $150 ea.

Send my book(s) to:

Name

1

1

Isidor I. Rabi copies of the Library Edition at $75 ea. =
Norman F. Ramsey Address 1
) Cost of books: 1

Ed\{vard M. Purcell City Slat/Prreiiace :
Felix Bloch Sales tax (NY residentsonly): H
Nicolaas Bloembergen Country Zip/PostalCode —
Erwin L. Hahn $5.00 per book shipping !
Richard R. Ernst & handling charge: Make checks and money orders payable to DEAN BOOKS COMPANY, |
Raymond V. Damadian enclose with this order form and mail to: Dean Books Company, 1
Paul C. Lauterbur TOTAL: PO Box 346, Jericho, NY 11753. Allow 4 to 6 weeks for delivery. :
_______________________________________________________________________ <4
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It sounds like a miracle!

Unlike conventional
fluorescence techniques,
Fluorescence Correlation
Spectroscopy (FCS)

provides a

signal which

increases as the concen-
tration to be measured

decreases.

C

evorec

FCS opens up new avenues
in the detection of molecular
interactions.

It takes only a few seconds to
digitally count the fluorescence-
dyed molecules and to determine
the percentages of bound and
free molecules. The measurement
requires no radioactive labelling
and is performed in a homoge-
neous assay (without washing,
filtration or other separation
processes).

ZEIXN
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ConfoCor® - the unit for
the new FCS technique.

ConfoCor - the indispens-

able analytical tool in

e pharmacology

e molecular biology
cell biology
immunology
biotechnology/
genetic engineering
physical chemistry

e medical diagnosis

e environmental analysis.

Carl Zeiss Jena GmbH
Zeiss Gruppe/Mikroskopie
D-07740 Jena

Telefon: (036 41) 64-2889
Telefax: (03641) 64-3192
Internet: mikro@zeiss.de




to make a difference.

Our new catalog features vital information on coastal marine
Jﬂhabilats and offers support to organizations dedicated to
& consegving the health and wealth of marine life in
. endangered coastal zones.

i T e - S

¢ advantage of the finest resource for
ular and Cell Biology research featuring
) of new products and an improved
RESTRICTION ENDONUCLEASES
: - \ew products include: more
for DNA and Protein Modification
DNA/RNA MODIFYING ENZYMES extremely stable RNA Markers, “‘premixed” Protein
Molecular Weight Markers and new kits featuring

Phototope™-Star Detection for Southerns &

DNAs & MOLECULAR WEIGHT
STANDARDS

Westerns, Phospho-Specific Antibodies for
Signal Transduction Research, and the new Ph.D

Phage Display Peptide Library Kit

ORGANIC SYNTHESIS PRODUCTS of peptide ligands

for identification

Discover the world's largest collection of recombi-
Nt as well as native enzymes for DNA technology
GENOMIC RESEARCH PROTEIN MODIFICATION REAGENTS T e gy o

all backed by unsurpassed scientific expertise

To receive a catalog call 1-800-NEB-LABS or
DNA SEQUENCING ) KITS AND SYSTEMS

>

via the internet: <info@neb.com>
NEB home page: <http://www.neb.com>

SIGNAL TRANSDUCTION

PROTEIN ANALYSIS NEW ENGLAND BIOLABS...

$ LEADING THE WAY FOR OVER 20 YEARS IN

GLYCOBIOLOGY g IHE MOLECULAR BIOLOGY INDUSTRY.

1350 email: info@neb.co i IJ
New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 905) 672-3414 infod S‘-% t‘f NEW ENGLAND
(P
W

New England Biolahs GmbH, Federal Republic of Germany Tel. (0130) 8 31 (06196) 3031 061 email: info@de.neb.com A P
New England Biolabs (UK) Ltd. Tel. (0800) 3184 86 (01462) 420616 Fax (01462) 421057 email: info@u ‘o G

20 years and beyond...






