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One of these had
room for improvement.. .

SO We reinv—_en

DNA POLYMERASE FROM STRATAGENE

First there was Tag DNA
polymerase for thermostable
amplification of DNA

Now there’s Tag2000"
DNA polymerase, the
future of PCR".

Tag2000 is a highly

purified, recombinant DNA
polymerase providing the highest
yield and specificity for all
types of PCR.

Tag2000

Tag

Optimized to reduce
smearing and increase
yield

Most highly purified DNA
polymerase available

Best Taq for extreme PCR
conditions

Minimizes smearing in
long PCR

Licensed for PCR

Taqg2000 DNA polymerase...
—It’s a whole new Taq
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How to Find
the Pertect

. W [ransiection
Tool

If you're looking for a
transfection tool that provides
maximum transfection efficiency,
look no further. The PerFect
Lipid™ Transfection Kit allows
you to test a panel of eight unique
lipids so you can quickly and
easily find the one that yields the
highest efficiency in your cell line.

Maximize Efficiency
The efficiency of lipid-
mediated transfection varies
greatly depending on the cell
line and lipid used (Figure 1).
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% Blue Cells

T

i Figure 1: Percent blue cells produced by
transfection of CHO cells with a lacZ control
vector using PerFect Lipids™ (pFx"1 - pFx"8).
That's why we developed the
PerFect Lipid™ Transfection Kit.
Now finding the right lipid for
your cell line is easy. Simply
transfect the supplied B-galac-
tosidase reporter plasmid with
each of the eight PerFect Lipids™
(pFx™1-8) and assay for the
percent of blue cells (Figure 2).

De Schelp 12. 9351 NV Leek

The Netherlands

Tel: +31 (0) 594 515 175

Fax: +31(0) 594 515 312

Email: tech_service@invitrogen.nest.n

Distributors:

Figure 2: Transfected CHO cells expressing
Bgalactosidase, stained with X-gal.

Minimize Cost

Once you've found the perfect
lipid you can continue to achieve
optimum transfection efficiencies.
Each PerFect Lipid™ is available in
individual pack sizes that are con-
venient and economical to use.

Tested for Results

To make it even easier
for you to choose the right
lipid, we've tested the PerFect
Lipids™ in a variety of common
cell lines. To see for yourself,
check out our web site
(http://www.invitrogen.com)
or call our Technical Services
Department.

For perfect transfections
with every cell line, there’s no
better choice than the PerFect
Lipid™ Transfection Kit and
PerFect Lipids.” For mare
information or to place your
order, call today.

[/J)/ Invitro-Z

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

1-800-955-6288
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BETTER Quaury, INcREASED OPERATOR SAFETY

Accelerate up to 110,000 x g in half the time of conventional
high speed drives. Designed and tested as a system, Avanti J
systems meet the world’s highest standards for quality and
operator safety. Even at maximum g-force, high-speed cen-
trifugation is a breeze, certified by CE marking, UL and
CSA approval.
< We have two High Performance Centrifuge systems
to choose from — the Avanti J-25 Series and our
fastest model, Avanti J-30L. 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 a safe, quality drive with unmatched accel/decel rates,
in a high-performance system that’s driven to productivity.

BECKMAN

Workdwide Offices: Afiica, Middle East, Eastern Europe (Switzertand) (41) 22 994 07 (7. Australia (61) 2 844 6000
Austria (43) 222 7292164, Canada (800) 387-6799. China (861) 5051241-2. France (33) 1 4301 70 00.
Germany (49) 89-358700. Hong Kong, PRC (852) 814 7431. Italy (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 07.
Taiwan (886) 02 378-3456. UK. (01494) 441181. US.A. 1-800-742-2345
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FAS“R TuroucHput, 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.
wesssss A breakthrough SR high-torque drive” makes it possible
by accelerating and braking in half the time of conven-
<4 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 manufaciured by Beckman Instruments with technology licensed from Swiiched Reluctance Drives Limited.

BECKMAN

Waoridwide Offices: Africa, Middle East, Eastern Europe (Switzeriand) (41) 22 994 07 07. Australia (61) 2 844 6000,
Austria (43) 222 7292164. Canada (800) 387-6799. China (861) 5051241-2. France (33) 14301 7000.
Germany (49) 89-358700. Hong Kong, PRC (852) 814 7431. Ttaly (39) 2-953921. Japan 3-5352-2815.
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) 22 594 07 (7.
Taiwan (886) 02 378-3456. UK. (01494) 441181. US.A. 1-800-742-2345.
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Amplification of three different single-
copy genes from human genomic DNA
with (+) [using the Advantage Tth
Polymerase Mix] and without (-)
TthStart Antibody. M = 1-kb DNA ladder.

Amplification of a pWE15 cosmid clone
(38 kb) and the full-length human mito-
chondrial genome (16.5 kb) using the
Advantage Genomic PCR Kit. M= 7/Hind
11l DNA size markers.

Advantage™ PCR Kits and Polymerase Mixes

CLONTECH’s new Advantage™ PCR Reagents—
specially formulated enzyme and buffer systems that
offer you several distinct advantages:

¢ Automatic hot start—our polymerase mixes contain
TaqStart or TthStart Antibody for improved specificity
and greater convenience. Only from CLONTECH.

o Greater PCR efficiency and sensitivity, even for templates
that are well within the range of conventional PCR.

e Longer distance amplification—amplify genomic
DNA of up to 40 kb and cDNA of up to 10 kb.

¢ Increased fidelity—important in PCR cloning
experiments.

¢ Optimum performance with our PCR-based
Application Kits.

Purchase of A PCR Reag is d by a limited license to use them in the Polymerase Chain
Reaction (PCH) process for research in conjunction with a thermal cycler whose use in the automated perfor-
mance of the PCR process is covered by the up-front license fee, either by payment to Perkin-Elmer or as
purchased, i.e., an authorized thermal cycler.
These products are sold under licensing arr

Inc., and The Perkin-Elmer Corporation.

with F. Hoffmann-La Roche Ltd, Roche Molecular Systems,

GET THE CLONTECH
PCR ADVANTAGE

HIGHER YIELD

Advantage cDNA PCR Kit (Lane 1)
vs. three other commercial enzyme
blends (Lanes 2-4) used to amplify
the full-length TFR cDNA. M=1-kb
DNA ladder.

Choose from our complete PCR Kits or separately available
polymerase mixes:

Advantage cDNA PCR Kit (#K1905-1) & Advantage
KlenTaq Polymerase Mix (#8417-1) are designed for
amplification of cDNA and general templates of up to 10 kb.
This system gives more robust amplification and a broader
Mg++ range than cloned 7ag DNA polymerase.

Advantage Genomic PCR Kit (#K1906-1) & Advantage
Tth Polymerase Mix (#8418-1) are designed for amplifica-
tion of genomic DNA templates of up to 40 kb. This system
provides excellent results in PCR applications involving large
targets and/or complex templates such as genomic DNA.

For more information or to order call 1-800-662-CLON or

contact your local distributor.
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1020 East Meadow Circle, Palo Alto, California 94303 USA
FAX: 800/424-1350 415/424-1064  TEL: 800/662-CLON 415/424-8222
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edited by PHIL SZUROMI

Symmetrical ice
Theoretical studies have pre-
dicted that the hydrogen bonds
in water ice, when subjected
to high pressure, could become
symmetrical, but it has been
difficult to study this effect ex-
perimentally. Goncharov et al.
(p. 218) have measured the
changes in the hydrogen bonds
in protonated and deuterated
ices to 210 gigapascals, using
in situ synchrotron infrared re-
flectance spectroscopy in a dia-
mond anvil cell. They find that
at 60 gigapascals protonated ice
transforms from a molecular solid
with asymmetric hydrogen bonds
to an ionic solid with symmetric
hydrogen bonds.

Silver films with
a silver mean

The fabrication of high-quality
epitaxial films of metals on semi-
conductors, and vice versa, is
difficult because the differences
in surface diffusivity and in
atomic bonding can lead to the
patchy growth of thicker “is-
lands” rather a uniform film. By
using a two-step process of low-
temperature deposition of a
nanocluster film, followed by
annealing, Smith et al. (p. 226)
have grown epitaxial films of
silver on gallium arsenide that
are atomically flat over thou-
sands of angstroms. The forma-
tion of the silver film requires a
sharply defined critical thick-
ness, and its surface is modu-
lated by a long-range quasi-pe-
riodic arrangement with a “sil-
ver-mean” periodicity.

Maintaining a hold
Transcription elongation occurs
in a ternary complex composed
of RNA polymerase (RNAP), a
DNA template, and a nascent

An o-helical coat protein in HIV-1

The RNA genome of human immunodeficiency virus—type 1 un-
dergoes packaging and unpackaging by accessory proteins during
its life cycle. One of the major constituents of the mature virus is
the p24 capsid protein, which also binds directly to the cellular
protein cyclophilin, which in turn is the target of the immuno-
suppressive drug cyclosporin. Gitti et al. (p. 231) present the
nuclear magnetic resonance structure of the core domain of the
capsid protein, which, unlike other viral coat proteins, is almost
entirely o-helical. Further, the proline residue on which cyclophilin,
a proline rotamase, may act is revealed in both its cis and trans
forms, suggesting a role for cyclophilin in the disassembly of the
capsid that occurs after viral entry into a cell.

RNA strand. The complex must
resist complete dissociation yet
must still allow movement along
the DNA. Nudleretal. (p. 211;
see the Perspective by Landick,
p- 202) have found two com-
ponents to RNAP-DNA inter-
actions during elongation. The
F contact, which may be used
to mediate processivity, occurs
ahead of the growing RN A and
requires a zinc finger of the
RNAP B subunit and a non-
ionic contact with 7 to 9 base
pairs of duplex DNA. The R
contact, which may maintain
the nonprocessive complex, is
mediated by the carboxyl ter-
minus of RNAP B subunit and
requires only the template
strand of DNA.

Measles and
depressed immunity
The century-old observation
that intercurrent measles infec-
tion depresses cell-mediated im-
munity to other infectious
agents may at last be explained.
The receptor for the measles
virus on the surface of human
monocytic cells is a molecule
known as CD46. Karp et al. (p.
228) show that the cross-link-
ing of CD46 by infecting virus
particles (productive infection
by the virus is not required)

down-regulates the production
of the cytokine interleukin-12.
Because interleukin-12 is criti-
cal for the development of the
cell-mediated response, the
host is left vulnerable to infec-
tion by intracellular pathogens.

Held together
Biochemical signals that alter
cellular function are often me-
diated by dimerization of pro-
teins. An example is immuno-
suppression by rapamycin, a
small cell-permeable molecule
that causes the association of

FKBP12 (the FK506-binding

protein) and another protein
called FRAP (the FKBP-rapa-
mycin—associated protein). Choi
etal. (p. 239; see the news story
by Balter, p. 183) present the
crystal structure of the binding
domain FRAP in a tertiary com-
plex with FK506 and FKBP12.
Rapamycin holds the complex

SCIENCE ¢ VOL. 273 » 12 JULY 1996

together by interacting with both
proteins, whereas there is little
interaction of the proteins them-
selves. This structural infor-
mation on FRAP may help to
elucidate the properties of re-
lated proteins that have im-
portant functions in control of
the cell cycle, DNA repair, and
recombination.

Mismarked stem cells?
All blood cells start life as he-
matopoietic stem cells (HSCs),
and these critical progenitor
cells have been characterized as
those carrying the CD34
marker. However, when Osawa
etal. (p.242) usedamonoclonal
antibody to the mouse analog
of CD34 to purify mouse HSCs,
the primitive adult bone mar-
row HSCs were in the none-to-
low fraction for this marker.
Such cells were used to tempo-
rarily reconstitute the immune
system of lethally irradiated mice.
These results suggest that CD34
may not be an exclusive marker

for HSCs.
n

Hitchhiking
lymphocytes
Lymphocytes enter the lymph
nodes by moving along high
endothelial venules (HEVs) with
a rolling motion that can be
mediated by the binding of L-
selectin on the cell with periph-
eral node addressin on the HEVs.
Diacovoetdl. (p. 252) now show
that a second mechanism can
operate. Activated platelets can
bind to lymphocytes and pro-
duce rolling motion through
the platelets’ P-selectin recep-
tor, even for lymphocytes lack-
ing L-selectin. Thissecond path-
way may help platelets deliver
lymphocytes to areas of chronic

inflammation.
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I ntroducing the Ph.D. Phage Display Peptide
Library kit for the rapid identification of peptide
ligands for a variety of receptor targets. Based
on a vast combinatorial library of random
peptide 7-mers (2 x 10° independent clones),
each displayed on the surface of M13 bacterio-
phage, the Ph.D. kit creates a physical linkage
between a selectable peptide sequence and the
DNA that encodes it. Since the gene for the
displayed protein is then part of the viral
genome, phage display enables the rapid iden-
tification of peptides or proteins with desired
binding properties. This unique kit uses a
rapid in vitro process called Biopanning,
followed by DNA sequencing.

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (508) 927-5054 Fax (508) 921-1350 email: info@neb.com

'VALUABLE BIOACTIVE PEPTIDES

A WIDE RANGE OF APPLICATIONS

Use the Ph.D. kit to screen for peptide ligands
for any target, including proteins, nucleic acids,
cell surfaces, viruses, carbohydrates, small
molecules and chelated metal ions. Ideally suit-
ed for vaccine development and screening for
potential drug candidates. No knowledge of the
target structure is required.

The Ph.D. Kit (Catalog #8100) includes
reagents for 10 biopanning experiments:
Heptapeptide phage display library,
complexity 2 x 10° independent clones
Sequencing primers for manual and
automated DNA sequencing
E. coli host strain

New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com
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A library of phage,
Vs el ) each displaying a

i peptide sequence, is
o W, . exposed to a plate
coated with target.

Wash away
unbound phage.

Elute specifically-
bound phage.

Amplify eluted *J° . lIsolate and
pool and repeat 3-4 rounds. sequence clones.

Biopanning a Phage Display Library

Control target (Streptavidin) and elutant
(Biotin)
Comprehensive instruction manual

For more information on the

Ph.D. Phage Display Peptide Library Kit,
call 1-800-NEB-LABS or via the internet:
<info@neb.com>
<http://www.neb.com/neb/phd/phd.html>
NEB home page: <http://www.neb.com>
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The ABI PRISM™ 7700 Sequence
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T Detection System gives you

real-time PCR detection, right
- now. For the first time, you can
4! actually see the increase in PCR

i
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LOG RELATIVE RNA COPIES

The ABI PRISM 7700 system
calculates the standard curve
using the cycle where the
amplification plot crosses a
defined fluorescence threshold
(Cy). This provides at least five
orders of magnitude of linear
dynamic range.

CYCLE

products as PCR proceeds, and
quantitate nucleic acid
sequences with unprecedented reproducibility
and throughput.

Unlike conventional methods, the ABI PRISM
7700 system uses a unique closed-tube assay
that eliminates post-PCR processing and reduces
the risk of contamination. For maximum
convenience and throughput, detection takes
place in 96-well sample trays. And your results
are available within minutes after thermal
cycling is complete.

By making quantitative PCR a routine high-
throughput procedure, the ABI PRISM 7700
system opens up new research possibilities in

P CR.

large-scale gene expression studies and pathogen
detection. And PE Applied Biosystems is ready to
help you bring that power to your lab.

So get up to speed on real-time quantitative
PCR detection. Request a copy of our free techni-
cal report, Quantitation of DNA/RNA Using Real-
Time PCR Detection. In the U.S., call PE Applied
Biosystems toll free at 1-800-345-5224. Outside
the U.S., contact your local sales representative.

PE Applied Biosystems

Europe Langen, Germany Tel: 49 (0) 6103 708 301 Fax: 49 (0) 6103 708 310
Japan Tokyo, Japan Tel: (0473) 80-8500 Fax: (0473) 80-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: (03) 9212-8585 Fax: (03) 9212-8502

TaqMan is a trademark of Roche Molecular Systems, Inc. The PCR process
is covered by patents owned by Hofimann-La Roche, Inc. and F.Hoffmann-
La Roche Ltd. PE Applied Biosystems and ABI PRISM are trademarks and
Perkin-Elmer is a registered trademark of The Perkin-Elmer Corporation.

PE Applied Biosystems PCR reagents are developed
and manufactured by Roche Molecular Systems, Inc.,
Branchburg, New Jersey, U.SA.
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For research use only. Not for use in diagnostic procedures.

© 1996 The Perkin-Elmer Corporation. Printed in the USA.
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step
Bibliographies

in MicrosoftWord

Create a bibliography in one step:
In some bibliographic programs it takes as many as 10 steps to create a bibliography once the
in-text citations have been placed in your document. With the new EndNote Add-in (included
in EndNote Plus 2.1), simply choose Format Bibliography from Word's Tools menu and
EndNote will create the bibliography instantly!

Keep track of only one document:

When formatting bibliographies in some other bibliographic programs, you have to
keep track of up to 3 separate documents. Using the EndNote Add-in, you can kissthis | =, . . . . . = @ @

roptiles due Lo the K/T event,” Jourmal of Paleomtoiogy, vel 17, pp 198-209,
091

confusion goodbye! e R RS

igraptac a1cavaLon Lechmques
pasontologists,” Journal of Palsontology, vol. 17, pp. 119127, 1991

3 M B Turmbouss, "Rols of 14~ deling i paleoriclogy,” Journal of Paleontology,
vol 75, pp. 11,15, 1987

Revise the same document as many times as you need: C e,
The EndNote Add-in has no problem with last-minute revisions that you've made to e = oo o s 2o S0 2o
your document. You can select another bibliographic style or you can even add or delete 15 create a biburaphy, simply select
citations. Each time you choose Format Bibliography, the EndNote Add-in will automat-  Format Bibliography from Word's Tools menu.
ically update your citations and bibliography in your document.

Available for Macintosh and now for Windows!

m Speedy 32-bit processing = Works under Windows 3.1, Windows 95, Windows NT and Macintosh
= Works with Microsoft Word 6 and 7 (Windows); 5 and 6 (Macintosh)
= A true Word Add-in (not just a collection of Word Basic macros)

tme, & b5 thought 10 be from central of sastem Asa

more than

$3100,000%
% 1050LD |

There’'s More...

= EndNote is compatible with WordPerfect and other word processors (no Add-in)

m Includes bibliographic styles for more than 300 journals

= EndLink (sold separately) imports from more than 100 online databases and cp-roms

m Imports from Reference Manager,® PApYRUS® and some other bibliographic programs

¢ ‘ u If you use any bibliographic program, you qualify for a competitive upgrade price.
‘: Call us for details.

Compatible with

2 2 Windows 3.1,

NicRosar Windows NT, Windows 95 ; R
SRRz Mac OS  and the macos. “...the most powerful citation manager you can find, short of a personal librarian.”
All trademarks are property of their respective companies. — PC Magazine, December 1995

e e s  bie outel:  “Despite its power, EndNote Plus remains surprisingly easy to learn and use”’
trademarks of Microsoft Corporation. — Macworld, Apl’ll 1995

€ Sopyrit SRR SR vt e “So the next time you need to prepare a bibliography, don't sweat it—

use EndNote Plus 2.
— PC/Computing’s Windows 95 Buyer’s Guide

Il

NA

Niles & Assoclates, INC. 500ones street Berkeley California 94710 usa Phone 800.554.3049 or 510.559.8592 Fax 510.559.8683
E-mail: info@niles.com World Wide Web: http://www.niles.com
Australia (+61) 66.58.3674 Germany (+49) (0) 69.970841.11 Japan (+81) 3,3384.8861 Scandinavia (+46) 481.511.23 UK (+44) (0) 1865.784800
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Precise.

Clear.
Accurate.

For results like this, use the
markers and standards more
scientists rely on: GIBCO BRL.

® Over 40 products for sizing double-stranded, single-stranded, and

supercoiled DNA, conventional DNA standards, standards for RNA,

and protein standards.
® Fully resolved bands without ambiguity or co-migration.

W [nnovative ladders with uniform distribution of equally intense bands

for accurate size determination.

® Many products with highlight bands for quick and precise visualization.

Call (800) 828-6686 to order
the NEW GiBco BRL Markers
and Standards Catalogue.

&/

To Order/TECH-LINE™: (800) 828-6686
U.S. Industrial Orders: (800) 874-4226
Internet: http://www.lifetech.com

Introducing six new innovative
additions to the GIBCO BRL line.

NEW! NEW! NEW!
bp o 3500 II_P
500 - 800 - 3000 -
450 —— -
400 - 600 - .
350 - 2000 -
300 - i 1500 -
250 - 350 -
200 - 300 - 1000 -
250 - =
150~ 750
125 - 200 -
500 -
i 150 -
75~
50 100- 250-
25~
50 -
25 bp DNA Ladder 50 bp DNA Ladder 250 bp DNA Ladder

Cat. No. 10597-011 50 pg $79
900 ng/lane; 2% SEPARDE in 1X TAE
stained with ethids

Cat. No. 10416-014 50 g $79
800 ng/lane; 2% SePwrDe™ in TXTAE 1pg/ane; 1% agarose in 1X TAE
bromide stained with ethidium bromide stained with ethidium bromide

Cat. No. 10596-013 75 pg $84

NEW! NEW! NEW!

bp
8,000 - 40, 000 = 40 5
6,000 8144 10,000 -
- 6,108 -
4,000 2000 -
4072 -
2,500 - 3.054 -
2,000 -
2,036 -
1,500 -
1,636 -
1,000 -
1,018~
500 -
517/506 -

500 bp DNA Ladder 1 Kb DNA Extension Ladder
Gat.No 10584-018 100 yg $84 Cat. No. 10511-012 100 yg $59

50 e; a,aaserumg 300 ng/lane; 1% agarose in 1X TAE
stained with ethidium bromide.

5 Kb DNA Ladder
Cat. No. 10512-010 50 pg $59
75 ng/lane; 0.5% agarose in 1X TAE

stained with ethidium bromide.

,m
-
-
L | .l
-

Producer of Gisco BRL Products

U.S.A. Orders U.S. Industrial Orders

Fax: (800) 331-2286 Fax: (800) 352-1468

f Latin America Orders
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
Fax: (301) 258-8238

Canada Orders Internet
info@lifetech.com
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.
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Win Twice!
Minipreps at a Miniprice ...

QlAprep Miniprep Kits are the fastest, most economical ~ QlAprep Miniprep Kits provide high quality at a low price.
way fo get the best plasmid miniprep value for your money. ~ QlAprep DNA is more reliable for manual or avtomated

QlAprep minipreps are: sequencing, resfriction analysis and

- . . ... in Minutes transformation than homemade mini-
e Versatile - spin colums work in prep methods, and QlAprep silica-gel
microfuges or vacuum manifolds Preparation Nc;—zof Pﬁpﬂfzﬂ:“’ membrane technology means no
: s ; : o syringes, and no resin carryover that
® Simple - just yse, bind, and elvte - QlAprep Spin | 26 min | 30 min can affect downstream applications.
® Rapid — 12 preps complete in Qlpten Spin | 20.min | 25 i
20 minutes plus QlAvac QlAprep spin columns win with 2 versa-

tile and convenient handling options:
use any standard tabletop microfuge, or use QlAvac or any
e Convenient — DNA is ready-to-use for your application other vacuum manifold with luer connectors.

Contact QIAGEN or your local distributor today and discover QlAprep value for yourself ~
fast, high quality minipreps at a miniprice.

® Reliable - gives consistently high yields

QIAGEN Inc.

9600 De Soto Avenue

Chatsworth, CA 91311, USA 20900@
Orders 800-426-8157 .....

Fax 800-718-2056
Technical 800-362-7737 Circle No. 51 on Readers’ Service Card QIAGEN



Dual-

Luciferase

Reporter Assay System

Greater Accuracy Promega’s
Dual-Luciferase™ Reporter Assay
System* combines the benefits of
the firefly luciferase assay with an
assay for sea pansy (Renilla
reniformis) luciferase, to provide a
rapid, single-tube, dual-reporter
assay for internal normalization of
gene expression measurements.

Vectors Four different Renilla
Control Reporter Vectors are
available: pRL-SV40, pRL-CMV,
pRL-TK, pRL-null.**

Fast Lysates of cells co-
transfected with the firefly and
Renilla luciferase genes are
quickly prepared with Passive
Lysis Buffer. Firefly luciferase is
measured by adding Luciferase
Assay Reagent Il. Renilla
luciferase is measured
immediately afterwards by adding
the Stop & Glo™ Reagent, which
simultaneously quenches the
firefly luminescence and activates
the Renilla luminescence.

Complete System contains
sufficient cell lysis and assay
reagents to perform 100 Dual-
Luciferase™ Assays. The assays
can be performed in standard
luminometers without
need of reagent
injectors. Passive Lysis
Buffer is ideally suited
for generating complete
lysates of cells cultured
in 96 well plates.

Turner Designs Luminometer
TD-20/20 is now available. This
new instrument can measure
luminescence from cell lysates
or living cells in culture. It comes
with pre-installed software for
performing Dual-
Luciferase™ Assay
measurements.
With optional
programmable
single and dual
auto-injectors.

See our Internet site or call us for more information.  Circle No. 45 on Readers’ Service Card

Dual-Luciferase and Stop & Glo are trademarks of Promega Corporation

* Patent pending.

** The cDNA encoding luciferase from Renilla reniformis is the subject of U.S. Pat. No. 5,292,658
assigned to the University of Georgia and sublicensed from Seal ite Sciences, Inc., Bogart, GA.

Qo
Promega

Promega Corporation - Toll Free in USA 800-356-9526 - 2500 Woods Hollow Road - Madison, Wisconsin - 53711-5398 - Toll Free Fax in USA 800-356-1970 - Phone 608-274-4330 - Fax 608-277-2516
Internet hitp://www.promega.com - Promega products may also be purchased in the USA from Fisher Seientific - Toll Free 800-766-7000 - Fax 800-926-1166 - Branch Offices: Australia 1 800 225 123 - France 05 48 79 99
Japan 03 3669 7981 - Netherlands (+31) (0) 71 5324244 - Switzerland 01 830 70 37 - United Kingdom 0800 378994 - Joint Ventures: China 21 6483 5136 - 379 393 5607 - International Distributors: Argentina 1 381 7962 - Austria 1 891 460
Belgium 0800 18098 - Brazil 031 275 1240 + Canada 800 267 7424 Chile 2 334 0253 « China 10 6202 0359 - Colombia 1 244 9313 + Czech Republic 02 20610151 « Denmark 44 94 88 22 - Egypt 2 245 1785 - Finland 0 350 9250 - France 1 45 33 67 17 Germany 06221 50 21 22
Greece 01 643 6138 - Hong Kong 2751 9488 « Hungary 01 251 0344 - Iceland see Sweden - India 11 684 6565 - Indonesia 21 723 1018 - Ireland 01 8426644 - Israel 8 9406 530 - Italy 055 5001871 + Japan 3 3270 0536 - Korea 2 3461 5011 « Luxembourg 31 71 324244
Malaysia 3 718 3600 + Mexico 5 519 3463 - New Zealand § 570 3200 - Norway 035 541999 - Poland 58 31 2807 - Portugal 1 458 1641 Russia 095 135 4206 - Singapore 775 7284 - Slovakia see Czech Republic « South Africa 11 476 9457 - Spain 3 404 52 14
Sweden 0346 83050 - Taiwan 02 733 6877 + Thailand 2 294 7777 - Turkey 216 385 8321 - Uruguay see Argentina « Venezuela 2 265 0891

©1995 Promega Corporation. All Rights Reserved. Prices and specifications subject to change without prior notice. Rev.052396
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. Gilson products
molecer for precision pipetting

biology

Our unwavering commitment is to offer the finest
pipettes and tips for laboratories requiring safe,
accurate and reproducible pipetting.

Here is a selection of new instruments and...
‘V some well-known classics.

B gl | PIPETMAN® P2/P10
. . # S - ‘ Designed for maximum security and comfort, Models
H'gh.P recision ; N P'P alies dowm 15 0.1 > J P2 and P10 provide unequalled microliter pipetting.
multi-channel pipette VN Recommended for DNA amplification, DNA

) sequencing, immuno assays, enzyme restrictions...

PIPETMAN® 8X200
Pipetman 8X200 brings a new standard of accuracy lll e
and precision to multi-channel pipetting for 96-well R .
microplates. The 8X200 combines dependable dd"g.m‘
Pipetman quality with eight-channel air mouth
displacement pipetting in the range of 20 to 200 pl.

PIPETMAN® P10Oml

Pipetman P10 ml is a safe alternative to
dangerous glass pipettes. Designed

especially for large volumes, the P10 ml
speeds-up pipetting while it offers improved
comfort and security. Used with Gilson

C10 ml Macrotips, this Pipetman provides
excellent accuracy and precision from 1 to 10 ml.

Ultra clean
packaging AUTOCLAVABLE TIPACK™

Genuine Gilson pipette tips, the only tips recommended for
Pipetman, are now offered in refillable Tipack racks with convenient
hinged lids. The security seal on the box keeps tips contamination-
free until opened. Tipacks are ready for autoclaving — no preparation
required ! Available for C10 miniature, C20 yellow and C200 blue
Pipetman tips.

N MICROMAN"® CLASSIC
FAESENIS: dense and Microman Classic positive displacement pipettes provide accurate
volatile 'iqu.dS pipetting of viscous, dense and volatile liquids. Push button ejection
of unbreakable capillaries and pistons provides an extra margin of
safety where hazardous chemicals or biological samples are
involved.

MICROMAN"® BIO

Model M10 and M100 are the best choice for DNA,

® RNA and biological procedures. Microman Biopipettes
combine protection against contamination with
accurate and precise pipetting down to 0.5 pl. S -

Best selling

CARROUSEL PIPETTE STAND f
A classic in the laboratory, the Gilson Carrousel

pipette stand protects valuable instruments from shocks and
contamination. It won't rock or tip over. And the Carrousel can hold
up to seven pipettes... any size of Microman, Pipetman or

Pipetman® F.
Circle No. 17 on Readers’ Service Card

4 GILSON

72 rue Gambetta, B.P. 45, 95400 Villiers-le-Bel, France
Tel: (33) 1-34-29-50-00, Fax: (33) 1-34-29-50-80
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New AmpliTag® FS Enzyme
Even stronger.

(T

The next generation

of ABI PRISM"
dye terminator kits.

ABI PRISM™ dye terminator cycle sequencing chemistry
revolutionized automated DNA sequencing with
unprecedented one-tube convenience and the accuracy
of one-lane multicolor detection.

Now, thanks to AmpliTaq® DNA Polymerase, FS—
an enzyme engineered specifically for fluorescent
sequencing—there’s a new generation
of dye terminator kits that brings ABI A
even more to genetic analysis. PRISM

Even more robust sequencing. Because the enzyme’s

Even longer reads.

e,

low 5'—> 3' nuclease activity and high dideoxynu-
cleotide incorporation efficiency result in reduced noise
and higher signal, even with difficult templates such as
AT- and GC-rich DNA.

Even longer reads. Because the nucleotide ratios
have been re-optimized for superior performance—
often greater than 650 bases with both single- and
double-stranded templates.

Even greater convenience. Because smaller amounts
of dye-labeled dideoxynucleotides are required, mak-
ing cleanup of excess dye terminators easier than ever.

Find out how ABI PRISM dye terminator kits can do
even more for you. For information on our new genera-
tion of cycle sequencing kits with the AmpliTaq FS
enzyme, call 1-800-345-5224. Outside the U.S. and
Canada, contact your local Perkin-Elmer representative.

~PERKIN ELMER

Europe Langen, Germany Tel: 49 6103 708 301 Fax: 49 6103 708 310
Japan Tokyo, Japan Tel: (0473) 80-8381 Fax: (0473) 80-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: (03) 9212-8585 Fax: (03) 9212-8502

Perkin-Elmer PCR reagents are developed and
manufactured by Roche Molecular Systems, Inc.,
Branchburg, New Jersey, U.S.A.

The GeneAmp PCR process is covered by the U.S. patents owned by Hoffmann-La Roche
Inc. and F Hofimann-La Roche Ltd. AmpliTaq is a registered trademark of Roche Malecular
. 3 Systems, Inc. Perkin-Elmer is a registered trademark and ABI PRISM and design are
Circle No. 42 on Readers’ Service Card trademarks of The Perkin-Elmer Carporation



TaKaRa LA Taq

Provides Premium PCR Performance!

LA Taqg DNA Polymerase
achieves longer DNA amplification with high fidelity;
especially suitable for human genomic fragments (up to 30 kb).

LA Taq

Powerful kits for Long and Accurate (LA) PCR

TaKaRa LA PCR in vitro
Cloning Kit
Achieves amplification of long,
unknown regions of plasmid, cDNA
or genomic DNA. Requires only
one user-prepared primer, as this
kit includes six restriction enzyme-

specific cassettes.

Inside

TaKaRa LA PCR Kit Ver. 2
This kit includes LA Taq , special
buffer concentrates (with and
without Mg®*), a dNTP mix, a control

set of A phage DNA and primers,
and MW markers. S
TaKaRa LA PCR in vitro

ﬂmfp
Mutagenesis Kit

Provides a simple and efficient way
to introduce site-specific mutations
into longer DNA cloned in either
pUC or pUC-derived vectors. Only
one primer is required and no
repeated transformations are
necessary.

TaKaRa LA Taq

" TaKaRa RNA LA PCR Kit

(AMV)
For efficient amplification of longer
cDNA templates following RNA
PCR. All reactions are performed
in a single tube and RTase is
conveniently pre-diluted and ready
for immediate use.

&lalaRa

TAKARA SHUZO CO.,LTD.

BIOMEDICAL GROUP

Otsu, Shiga, Japan
Phone:+81 775-43-7247 Fax:+81 775-43-9254

North & South Americas

PanVera Corporation
Madison, WI 53711

Toll Free: 800-791-1400
Fax: 608-233-3007

E-mail: info@panvera.com

Only U.S.A.

Oncor. Inc.
Gaithersburg, MD 20877
Toll Free: 800-776-6267
Fax: 301-926-6129

E-mail: custsvc @oncor.com

Europe

TaKaRa Biomedical Europe S.A.
92230 Gennevilliers, France

Phone: +33 1 41 47 01 14

Fax: +33 147 92 18 80

Korea

BOHAN (TaKaRa-Korea) Biomedical Inc.
Seoul, Korea

Phone: +82 2-577-2002

Fax: +82 2-577-3691

* TaKaRa's PCR related products are sold under licensing arrangements with Roche Molecular Systems and F. Hoffman-La Roche Ltd. and The Perkin-Elmer Corporation. Purchase of this product is accompanied by a limited license to use them
in the Polymerase Chain Reaction (PCR) process for research 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

purchase, 1., an authorized thermal cycler

** Licensed under U.S. Patent 5,436,149
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STATVIEW FOR WINDOWS
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NOW THAT'S REAL EASY

statistics package that's easy to use? You've heard it all
Abefore, right? Then you saw the five volume library you

needed to memorize before you could get any work done.
While other packages make lofty claims about ease of use,
StatView actually delivers. Since 1985,
StatView has been the leading statistics
package on the Macintosh. The goal of
StatView is and always has been to provide
researchers with a software tool that makes
data analysis effortless. & Unlike our
competitors, StatView began as a graphics-based application.
Its not a command line, mainframe-behemoth ported to
Windows. StatView's celebrated point and click interface lets
you create and edit your analyses on the fly. Add new

ASULER
14" KwWiHD
Bkl ) FINALIST

-----
.....

= StatView

NO SWEAT STATISTICS

BACYS

1918 Bonita Avenue, Berkeley, CA 94704-1014 Phone: 510-540-1949, Fax: 510-540-0260
Email: info @ abacus.com Visit Our Website: http://www.abacus.com

variables, change your data, edit analyses, enhance graphs
and tables all by pointing and clicking. No commands to
memorize. Save your work at any time, re-open it and pick up
right where you left off. And never lose the links to your
data. Try that with any other statistics
package! Q But don't just take our word for
it. StatView has received more awards from
the Macintosh press than any other statistics
package available — a six-time Macworld
World Class award winner, 1996 World Class
finalist, MacUser Editor's Choice award winner and 1995
Editor’s Choice finalist.

THINK ITS ALL TOO 600D T0 BE TRUE? FIND OUT WHAT YDU'VE BEEN MISSING.
CALL |-800-B86-STAT FOR MORE INFCRMATION AND A FREE DEMO DISK!!
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StatView is a 32-bit Windows 95 ready application. StatView also runs with Windows 3.1, Windows NT and is available for Macintosh and Power Macs.

We have localized, international and student versions of StatView and license,

demic and quantity di Call for more i



MICROMANIPULATORS

Wavelength Swilching

LAMBDA 10-2
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Bioinformatics
Professionals

NEW BIOINFORMATICS BANNER
Are you looking for a new position
EUEER SWIICHING, 48 FAST. AS. BB MBKC, in the field of Bioinformatics? You'll
et e find challenging career opportunities
in the classified advertising section of
this issue under the Bioinformatics
banner beginning on page 264.

CAN CONTROL TWO WHEELS AND TWO SHUTTERS

PULLERS

1AL AND PARALLEL INPUTS FOR REMOTE CONTROL

= 2

SUTTER INSTRUMENT COMPANY

[
40 LEVERONI COURT, NOvATO, CA 94949
PHONE: 415.883.0128 FAX: 415.883.0572
NFo(@suT HTTP:///WWW.SUTTER.COM

SUTTER.COM

MICROPIPETTE/NE

OPTICAL FILTERWHEELS
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Announcing the Web site
for research news.

Developed by AAAS, this "‘ EurekAlert! is a public-

new on-line service organizes g\ 4 service project of the

the latest scientific findings | = ‘ American Association for the
from research institutions / Advancement of Science,
around the world. Science which publishes Science.
reporters and the public can
access the information free,
24 hours a day. Postings are

free during a trial period L
until October 1996.

For information,

call 202-326-6440 or

send a message to
webmaster@eurekalert.org.

EvurexAierr!?

Check it out!
http://www.eurekalert.org

h AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE
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Sharpenyousedge

¥

PHOTO OF DNA SEEN BY TUNNELLING MICROSCOPE

...with Thermo Sequenase DNA polymerase

Having first brought you the enzyme that makes heterozygote detection possible, Amersham™ is committed to
developing new sequencing technologies so you may continue advancing your research. Whether you are using
fluorescent or radioactive sequencing, Thermo Sequenase™ DNA polymerase provides fast, economical, consistent
heterozygote analysis.

Unsurpassed data quality for fluorescent New options, more capabilities in radioactive
heterozygote detection sequencing
® Even peak heights ¢ New, unique terminators
¢ Improved accuracy ¢ Consistent, even band intensities with no artifacts
* Reduction in required template with * 33P terminators offer a cost effective alternative
DYEnamic™ ET primers
Detection of heterozygotes by direct sequencing Low background allows detection of mixed sequence
of PCR products* ‘C’ Template Mixed ‘CT’ Template ‘T’ Template
G A T C G A T C G AT C
— — —
““ w———— -“
‘ e —
. - o
—— —_— —

Heterozygous A and G Homozygous A

* The Polymerase Chain Reaction (PCR) is covered by patents owned by Roche Molecular Systems and g pe
F Hoffman-LaRoche Ltd. A license to use the PCR process for certain research and development activities 5 5«5 Ao
accompanies the purchase of certain reagents from licensed suppliers such as Amersham International plc 1 L5 AN

and Atffiliates when used in conjunction with an authorized thermal cycler. - ;

See our worldwide web site g i .
for more information. N i!smmm http://www.amersham.co.uk/life/ =

Amersham International plc
Amersham Place, Little Chalfont,

Buckinghamshire, HP7 9NA England. For Europe: +44(0)1494 544000 For USA: (800) 323 9750 For Japan: (03) 38 16 1091
Amersham, DYEnamic and Thermo Sequenase are trademarks of Amersham International plc. MTET
Thermo Sequenase DNA Polymerase-patents pending. This product and/or its method of use is covered Circle No. 32 on Readers’ Service Card

by one or more of the following patents: U.S. Patent Nos. 4,962,020; 5,173,411; 5,409,811 and 5,498,523
and foreign equivalents. DYEnamic ET primers—patent pending.

All goods and services are sold subject to the terms and conditions of sale of the company within the
Amersham Group which supplies them. A copy of these terms and conditions is available on request. A m e rSham | IFE SC' E NCE
© Amersham International plc 1996-All rights reserved.



The Power to Inspire

Leica is the inspiration for
throwing light on increasingly
complex research problems.
Leica provides an efficient range
of equipment to suit the whole
spectrum of your scientific
work:

The universal LEICA DM R research
microscope, the LEICA TCS 40
confocal module and the range

of LEICA QUANTIMET image
analysis systems can solve the
most demanding applications.

By harnessing state-of-the-art
technologies, research

results can be produced in an
incredibly short time. Only
Leica can give you a
coordinated product range from
visualisation through analysis to
results. Please call us for further
details.

M&SI1/94 e

Leica Microscapy and Scientific Instruments Group Leica Inc. 111 Deer Lake Road, Degrfield, IL., 60015 USA
CH-9435 Heerbrugg, Switzerland Toll free 800-248-0123 Telephone 1-847-405-01,
Tel.: +4171 727 37 43 Fax 1-847-405-0147 :
Fax: +41 71727 46 67 Circle No. 14 on Readers’ Service Card




WHAT YOU’VE BEEN MISSING.

CAPTURE |T, ENHANCE 1 T, Pixera Professional System/John Bagley Photography
SHARE IT.
£ I N 5 0 el 5 0 550 5 O Qo 0

4 pixera Studio: Compose your picture with a through-the-lens motion viewfinder. Manipulate and
enhance the acquired image and regions of interest with a wide variety of built-in high-performance
tools, filters and effects. Compress it and store it in JPEG format or convert it into TIFF, PICT, BMP, or
DIB

T T A e Ol S M A=

? Pixera Album: Store, catalog and manage an unlimited number of images, sound files, even video

Alburm.

clips. Organize, sort, query and filter stored objects using a powerful database tool set. Capture, edit
or enhance new images with one-button access to the full capability of Pixera Studio

Sometimes, it's not what you see but what you don’t that's critical.
You need the best image you can get your eyes on. And no digital camera
can give you better image quality at a lower price than a Pixera
Professional Visual Communication System. It provides the resolution
and image quality of systems costing many times more. Yet you get
everything you need at one low price - including the first digital camera

system with million-pixel resolution and a full suite of application software.

The Pixera Professional captures two- or three-dimensional images

and can connect to any optical microscope with a standard C-mount

|xera
Macintosh. v's&arln?ﬁﬁhlcatlon

For more information, call toll-free 1-888-4PIXERA or visit our web

interface. Choose from PCI or PCMCIA versions for Windows 95 or

© 1996 Pixera Corporation, 10211 Bubb Road, Cupertino, CA 95014
page at www.pixera.com. 408/342-0110, sales@pixera.com
All trademarks are the property of their respective holders
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