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A BOLD LEAP in Cloning

lambda ZAP lambda lambda phage filamentous  plasmids
Express/pBK ZAP/pBluescript phage




Vector Technology

 Eukaryotic Expression

» Prokaryotic Expression

e Increased Cloning Capacity
* 12 Unique Cloning Sites:

Xho 1 and EcoR 1 for library construction

Sal I and EcoR I for antisense library construction
BamH 1 for genomic libraries

Sma 1 for blunt-ended cloning

Hind 111, Sac 1, Apa 1, Kpn 1, Spe 1, Xba 1, Not 1

* Blue/White Color Selection
» Kanamycin and G418 Selection

Stratagene has developed the most powerful Lambda ZAP®
vector* to date, the multifunctional ZAP Express™ vector,
which allows both eukaryotic and prokaryotic expression. In
addition, the ZAP Express vector offers 12 unique cloning
sites and an insert capacity of up to 12 kb.

The introduction of Stratagene’s Lambda ZAP vectors has
increased the appeal of phage cloning by providing the ability
to excise the Bluescript® SK (-) phagemid from the vector
using M13 helper phage.! Inserts cloned into the ZAP
Express vector can be excised rapidly out of the phage in the
form of the kanamycin-resistant pBK-CMV phagemid. This

in vivo excision feature significantly reduces the time and
effort required to analyze the DNA insert.

The ZAP Express vector now makes it possible to construct,
screen and analyze clones or cDNA libraries in an excisable
lambda phage vector by DNA hybridization, prokaryotic
expression or eukaryotic expression, without the need for
subcloning.

.S, Patent No. 5,128,256
References:
. Alting-Mees, M.A., et al. (1992) Strategies. Volume 5, Number 3.

2. Alting-Mees, M A, Vaillancourt, P., and Short, ].M. (1993) “Phagemids and Other
Hybrid Vectors™ in Plasmids A Practical Approach (K.G. Hardy, ed.) pp 197-223.

3. Short, J.M., et al. (1988) Nucleic Acids Res. 16: 7583-7600.
1. Short, J.M., and Sorge, J.A. (1992) Methods Enzymol. 216: 495-508.

Stratagene’s new ZAP Express cDNA synthesis kit allows the
construction of cDNA fragments ready for directional inser-
tion. The kit is guaranteed to produce up to 2.0 x 106
pfu/5 g of control poly(A) + mRNA and includes sufficient
reagents to produce five vector-ligated cDNA libraries.

ZAP Express™ Vector Kits
Undigested Vector
EcoR 1/CIAP-Treated
BAMH I/CIAP-Treated
EcoR 1/Xho 1/CIAP-Treated
pBK-CMV Vector
pBK-RSV Vector
ZAP Express™ ¢DNA Synthesis Kit

Catalog # 239201
Catalog # 239211
Catalog # 239212
Catalog # 239213
Catalog # 212209
Catalog # 212210
Catalog # 200403

Please call Stratagene or the Stratagene distributor nearest
you for complete details on our new systems and full line of
innovative products and services.

2

4| STRATAGENE
2 (800) 424-5444

USA:

Corporate Headquarters
Telephone: (800) 424-5444
Fax: (619) 535-0034

Internet:
tech_services@stratagene.com

Germany:

Stratagene GmbH
Telephone: (06221) 400634
Telefax: (06221) 400639

United Kingdom:
Stratagene Lid.
Telephone: (0223) 420955
Telefax: (0223) 420234

Switzerland:

Stratagene GmbH
Telephone: (01) 3641106
Telefax: (01) 3657707
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' GENEAMP PCR INSTRUMENT SYSTEMS W\




There’s No Limit To
What You Can Achieve With
Our Thermal Cyclers.

In research and product development, being first makes all
the difference. GeneAmp® PCR Instrument Systems get you
started quickly and easily. They are available with pretested
reagents and protocols. Our standard of quality—the highest
in the industry-translates into consistently superior
performance and unmatched reliability.

In fact, our track record in reliability has allowed us to
reduce prices on all GeneAmp PCR Instrument Systems and
offer an extended warranty.

What about the future? GeneAmp PCR Instrument
Systems are the tools for continuing innovations in
laboratories around the world, including our own. This
means new methodologies can be applied to your research as
soon as they are available. Our new Applied Biosystems
Division integrates our expertise and experience in PCR with
a reputation for innovation, leadership and support in
nucleic acid synthesis, genetic analysis and protein research.
Together, we offer you the most comprehensive range of
systems, technologies and support for your research.

Invest in the PCR instrument system that won't limit
your achievements. For information about our new reduced
prices and extended warranty, call 1-800-345-5224 in the

U.S., or contact your local Perkin-Elmer sales representative.

~ERKIN ELMER

Europe Weiterstadt, Germany Tel: 49-6150-101-0 Fax: 49-6150-101-101
Canada Mississauga, Canada Tel: 800-668-6913 Fax: 905-821-8246
Japan Tokyo, Japan Tel: 81-4-7380-8500 Fax: 81-4-7380-8505

Latin America Mexico City, Mexico Tel: 52-5-851-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: 61-3-212-8585 Fax: 61-3-212-8502

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

Elmer C

Perkin-Eimer is a registered of The Perki
GeneAmp is a registered trademark of Roche Molecular Systems, Inc.
The GeneAmg PCR process is covered by U.S. patents owned by
Hoftmann-La Roche Inc. and FHotfmann-La Roche L1d
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Everyday genetics
Such diverse biological pro-
cesses as wake-sleep cycles, re-
production, growth, and motor
activity run on cycles of approx-
imately 24 hours called circa-
dian rhythms. This week, three
papers shed light on our un-
derstanding of the underlying
cellular machinery that is re-
sponsible for the working of the
biological clock. Aronson et
al. (p-1578) have demonstrated
that the frequency (frq) gene of
the fungus Neurosporacrassa has
properties that allow it to be a
central component of a cellu-
lar circadian oscillator. The frq
gene product inhibits its own

transcript as part of a negative
feedback loop, which results in
adaily oscillation in the produc-
tion of the frq transcript. Work-
ing on adifferent system, Sehgal
et al. (p.1603) and Vosshall et
al. (p.1606) have isolated and
characterized timeless (tim), a
mutation in Drosophila that
abolishes circadian rhythms.
Mutations in tim affect the os-
cillation of mRNA from another
gene that is required for circa-
dian rhythmicity, period (per),
and also block the nuclear lo-
calization of the PER protein.

Si five
Chemical reaction intermedi-
ates are often species with un-
usual coordination numbers. Sili-
con is normally found in 4- or 6-
coordinated forms, but Herreros
et al. (p. 1585) find evidence

from nuclear magnetic reso-

Too much of a good thing

T cell maturation requires positive selection, but it has been a
puzzle how the interaction of the T cell receptor (TCR) with a
combination of a major histocompatibility complex molecule and
a peptide can lead to both positive and negative selection. Sebzda
etal. (p. 1615) followed selection in thymic organ culture contain-
ing T cells that expressed transgenic TCRs. Exposure of the
cultures to low concentrations of a peptide recognized by the TCR
induced positive selection, but higher concentrations led to deletion,
a result that supports the affinity-avidity model for T cell selection.

nance and powder x-ray diffrac-
tion that synthesis of sodalite, a
zeolite, proceeds through a 5-co-

ordinated silicon intermediate.
|

Volcanic reduction
Carbon monoxide, a trace at-
mospheric gas, comes from an-
thropogenic sources, biomass
burning, and oxidation of natu-
ral and anthropogenic hydro-
carbons; it is lost mainly by re-
action with OH, an important
atmospheric oxidant. Global
CO levels, a sensitive indicator
of the oxidative capacity of the
atmosphere, have generally in-
creased during the past 30 years,
but Novelli et al. (p. 1587) pre-
sent recent measurements indi-
cating a decrease over the past 2
to 5 years. This may be a re-
sponse to production of tropo-
spheric OH following the
Mount Pinatubo eruption. Re-
cent deviations from long-term
trends are also being seen in
levels of other gases, as discussed
inanewsstory by Kerr (p. 1562).

A pressing question
Laboratory measurements of the
equation of state of hydrogen at
high pressure cannot reach con-
ditions appropriate to giant plan-
et interiors, so planetary mod-
eling demands theoretical extra-
polation. Recent observations
of global oscillations of Jupiter,

which measure its internal sound-
speed, hint at adiscrepancy with
the current models. Duffy et al.
(p. 1590) have compressed hy-
drogen to 24 gigapascals in the
laboratory, and use their data to
refine predictions of the Jovian
interior. The discrepancy is re-
duced, but does not go away; the
observations and the extrapola-
tions cannot both be right.

Mixed well and baked
If, as is likely, the Earth’s inte-
rior was considerably hotter in
the Archean, the mantle would
have convected more vigorously
and be more thoroughly mixed.
Blichert-Toft and Albarede (p.
1593) found that the range of
neodymium isotopic composi-
tions in basalts erupted from the
mantle about 2.7 billion years
ago is smaller than in modern
basalts, and conclude that the
mantle was convecting 10 times
more vigorously then as now.

Fertilizing plants
In vitro fertilization of animal
eggs has provided insights into
the processes of fertilization and
offers a degree of control over
the early stages of development,
but in higher plants the fertili-
zation process has long been in-
accessible toexperimenters. Faure
et al. (p. 1598) have identified

culture conditions that permit

SCIENCE e VOL. 263 ¢ 18 MARCH 1994

adhesion and fusion of maize
sperm and egg cells. Fusion was
mostly restricted to sperm and
egg cell pairs, suggesting that
the processes of gamete-specific
recognition and blocks to poly-
spermy may remain intact.

Colon cancer genes
Defective DNA repair has been
implicated as a critical step in
the etiology of hereditary non-
polyposis colorectal cancer
(HNPCC). Tumor cell extracts
from most HNPCC patients
show aberrant mismatch repair,
and a subset of these patients
carries mutations in h(MSH2, a
mismatch repair gene on chro-
mosome 2p. By searching a da-
tabase of expressed human genes,
Papadopoulosetal. (p. 1625 and
news story by Service, p. 1559)
have identified three new DNA
repair genes, one of which,
hMLHI (on chromosome 3p),
was found to be mutated in a
colon cancer cell line and in
newly studied HNPCC families.
Most HNPCC cases, it now ap-
pears, can be attributed to mu-
tations in DNA repair genes.

Activity aids longevity
Why neuronal survival should
depend on neuronal activity has
been unclear. Ghosh et al. (p.
1618) show that survival of rat
cortical neurons in culture is
enhanced by activation of volt-
age-sensitive calcium channels
(VSCCs) but reduced by acti-
vation of N-methyl-D-aspartate
(NMDA) receptors, although
both serve to increase calcium
influx. The difference seems to
be that expression of brain-de-
rived neurotropic factor (BDNF),
which protects neurons, is more
strongly stimulated by activa-
tion of VSCCs than by activa-
tion of NMDA receptors.
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DISCOVER How
Fast and Easy it is to

UANTITATE Nucleic Acid.

How EAsT is FasT? TRy it ToDAY!

The DNA DipStick gives you results in 10 Each DNA DipStick™ Kit contains all the
minutes. Now that’s fast! It's hours faster %?é%;i%ﬂ%}%?i%:f reagents necessary to carry out 50 indepen-
than electrophoresis or radioactive assays. dent quantification assays (up to 150 sam-
The simple DNA DipStick protocol requires ples). Discover how quickly you can quanti-
no agarose gels or spectrophotometry and ‘ tate nucleic acid. Call today and ask for the
eliminates the use of ethidium bromide and l a O DNA DipStick™ Kit, catalog no. K5632-01.
radioactivity. R PMin- - Try it and if it's not the fastest, most sensi-

E%‘%:{in?i‘ﬁiﬂﬁigﬁr\i;’:f : tive way to quantitate nucleic acid, we’ll
WE'RE SENSITIVE, T0O0. e cheerfully credit your purchase.

The DNA DipStick is so sensitive it uses . = 3985 B Sorrento Valley Blvd.
five times less DNA for quantitation than . G San Diego, CA 92121
spectrophotometry and ten times less than g 2] a o, 17800-955-6288
EtBr staining. That's plenty sensitive to mea- T;nsfﬂ m:;psﬁck - FAX 1-619-597-6201

5 . . . coupling solution.
sure nucleic acid concentrations and yields ”/mge"

associated with techniques such as mRNA
1110

| 2| 10 Min.
- -
Wash the DipStick, then
transfer to the developing
solution.

@ ovsovsnoc -

Compare spot intensities to
standards. Keep as a perma-
nent record of your results.

isolation, PCR, plasmid preparation and more.

European Headquarters: Toll free Telephone Numbers UK Tel: +44 (0)235 531074 FAX: +44 (0)235 533420 % ¢ ltaly

Invitrogen BV The Netherlands 06-02208848 France 0590 72 49 I Tel 39-238103171
De Schelp 26, 9351 NV Leek Belgium 078-111173 Sweden 020 793149 d ¥ Fax: 39-238101465
The Netherlands Germany 0130 8100 43 Norway 800 11033 Q CRLHO

Tel: (0) 5945-15175 Switzerland 155-1966 Denmark 80 01 85 92 SYSTEMS Japan

Fax: (0) 5945-15312 Austria 0660-8127 Tel: 81-356841622

Fax 81-356841633

U

Austria 43-1-8891819 Australia 61-38089077 Finland 35-804208077
Israel 972-8472563 Spain 34-3-4560607 Singapore 65-779-1919
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STRUCTU& Antisinducible.

Anti-ISGF3, ‘ Nitric oxide synthase (NOS),
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PROTEIN Kinaset

TYROS‘f
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SUBSTRATES

SH2 . DOM

TranSd uction Laboratories In Europe, contact In Japan, contact

AFFINITI FUNAKOSHI CO., LTD.
1 '800'227'4063 Research Products Limited Telephone: 81-3-5684-1622
Telephone: (+44)602-436100  Fax: 81-3-5684-1633

Telephone 006-277-1399 Facsimile: (+44) 602-436300
Facsimile 606-276-2251
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Half-Da
And That’s Just
The Half Of It.

y DNA.

Synthesizing primers, probes, linkers, or gene frag-
ments Cut your fime —and your reagent use — in half
with the Millipore Expedite” Nucleic Acid Synthesis
System.

For instance, a pair of 20-mer PCR primers can be
synthesized in about an hour and worked up in about
15 minutes, so you can start using your new DNA
before noon.

How'’s that possible? Because no matter how
many columns you're running —1, 2, 3, or 4 — the
total cycle time is under 4 minutes. The Expedite
systfem’s exclusive alfernating phase synthesis ollows  §
columns fo act independently, so each is always
synthesizing.

Expedite reagents speed things along further.
Oligonucleotides made with Expedite brand

chemistry can be deprotected in only 15 minutes at 55°C
or 2 hours at room temperature.

But speed is just half the story. The Expedite system'’s
patented microfluidics plate provides for extremely low
internal volume. Reagent delivery to the column is cut by
as much as 50% over other systems. So, you get more
couplings per chemistry changeout; more DNA
synthesized per dollar.

Now you've got the whole picture. So how
about an Expedite video demo? Just give us a
call and we'll send it to you, expeditiously.
1-800-872-0071.

MILLIPORE
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SAMPLING,
PROCESSING,
SCREENING RESULTS.

Fully automated.
TRAC brings
innovation and
flexibility to microplate
handling. TRAC is the high
throughput solution for
screening of new drugs

from TECAN and SLT.

TECAN - anything else is a compromise

@ TECAN.

41 82 82 @ Tecan France SA, Voisins-le-Bretonneux, France. Tel. 1 30 64 90 70, Fax. 1 30 64 90 64
nd. Tel. 0491 875087, Fax. 0491 875432 @ Tecan Japan Co. Ltd., Fuchu City, Tokyo 183, Japan
951 5035, Fax. 07951 5038 @ Tecan US Inc., NC27709, USA. Tel. 919-361-5200, Fax. 919-361-5201

@ Tecan AG, Hombrechtikon, Switzerland. Tel. 055 41 81 11, Fax. 055 42 38 83, Hotline (
@ Tecan Asia PTE. Ltd., Singapore 0512. Tel. 779 7033, Fax. 777 5582 @ Tecan UK Ltd., Reading
Tel. 04 2334 1790, Fax. 04 2334 0401 @ SLT Labinstruments, Deutschland GmbH, 7180 Crailsheim, Germany. Tel

Worldwide sales and support are provided by an additional, extensive and specialist network of Representatives. To find out more information about your local Tecan Representative contact Tecan AG
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New SORVALL PLus SUPERSPEEDS. THEY'LL IMPROVE
MORE THAN YOUR WORKING ENVIRONMENT.
50% Quieter, 20% Cooler, plus SUVA® CFC-Replacement Coolant.

The first thing you'll notice about the new
RC-5B PLUs and RC-5C PLus Superspeed
centrifuges” is the substantially reduced sound.
They’re 50% quieter. Then you’ll notice the
cooler operating temperature — 20% cooler. But
we didn’t stop with cooler and quieter. We also
included SUVA® refrigerant, a new DuPont
replacement coolant that reduces ozone
depletion and global warming.

In addition to the reliable performance you
expect from a SORVALL’, you'll get 21,000 rpm

* Manufactured under a quality system registered by UL.
Manufactured under a quality system approved by BSI.
**Tested by Biosafety Unit, Division of Biologics, PHLS CAMR, Porton Down, U.K.

without a vacuum, plus increased brush life that
results in less maintenance.

We've also introduced the first of a new
line of biosafety tested™ SUPER-LITE™ rotors
which are up to 50% lighter than conventional
rotors. That’s not all. They offer higher g
forces and faster acceleration and deceleration
times which yield quicker separation times.

For more information on how to
improve your workplace and the earth’s
environment, call 1-800-551-2121.

SORVALL'..a better choice. @@
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difference!

2-D electrophoresis has long been acknowledged as a power
ful ool for purifying profeins on an analytical scale, but not on
a preparative scale because of limited loading capacity.
Until now.

Using Millipore’s Investigator™ 2D Electrophoresis  System and
a Preparative Accessories Package, you can prepare enough
protein for sequencing or other assays. load up fo 1 mg and
retrieve 1-10 pg from a purified spot. You can even run five
gels simultaneously for duplicate samples — with the same high
resolution that has made the Investigator 2-D Electrophoresis
System the most widely used dedicated 2-D system.

On a free gel!

Place your order for a Preparative Accessories Package [with or
without an Investigator System) by September 30, 1994 and
receive a free package of precast gels.  For more information
call 1-800MILIPORE or our fax on demand information refrieval
system at 1-BOO-MILUFX and request #1703. In Japan, call
(81)(3) 3471-8191. In Europe, contact the local office or fax
us in France (33) (1) 30.12.7189.

MILLIPORE
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SIMPLE, YET ELEGANT.

MP-85

A classic

Huxley type
micromanipulator
design offering
stable, drift free
operation for
patch clamp and
intracellular
recordings.

Ultrafine movement
has zero backlash.

Ultrafine (Huxley)
resolution is

0.2 microns.
Coarse travel:

X - 37 mm

Y - 20 mm

Z - 26 mm

Construction is of solid brass with chrome plating.
Mounted on a precision stainless steel rotating base
featuring a positive stop and lock.

-
-——

—=Sutter Instrument Company
40 Leve:t; Court, Novato, CA 94949 Ph: (415) 883-0128 Fax: (415) 883-0572
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CUSTOM DNA SYNTHESIS

PURE & SIMPLE

plus set up

@® Price

as low as

=B

® Superb Technical Support
+

® Impeccable Quality
+

@® World’s Fastest Service

MIDLAND

THE UNDISPUTED #1
CUSTOM DNA SYNTHESIS SERVICE
THE MIDLAND CERTIFIED REAGENT COMPANY
3112-A West Cuthbert Avenue
Midland, Texas 79701
Phone 1-800-247-8766 FAX 915-694-2387
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