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e 70-90% mutagenesis efficiency

* No M13 or single-stranded rescue

e EndA™ XLmutS strain improves reproducibility of mutagenesis

* Works with any plasmid with a unique nonessential restriction site

The Chameleon' Double-Stranded, Site-Directed Mutagenesis Kit can be used with a single
mutagenic primer to generate point mutations, inscertions and deletions, and with three
mutagenic primers at once to generate triple mutations. This kit is a complete system that
includes XLmutS and XL1-Blue competent cells. ¢ Catalog #200509 « Catalog #200508 (for Neot vectors)

_ ased Site-Directed M |
e 3-hour mutagenesis with little hands- -on time

* No subcloning or special vectors

e Creates point mutations, large deletions and insertions

e >60% mutagenesis efficiency

The ExSite™ PCR-Based Site-Directed Mutagenesis Kit uses limited cycling with increased template
concentration to minimize second-site mutations and boost PCR product yield. The ExSite
method is used to create point mutations and is ideal for generating large deletions and
insertions. This kit is a complete system that includes all necessary PCR reagents and competent
cells. ¢ Catalog #200502

Random Mutator Strain

* Efficient spontaneous random mutagenesis
e Avoids use of mutagens and carcinogens

* No extensive manipulations

* No need to subclone

Epicurian Coli XL1-Red Competent Cells are suitable for generating random mutations within a
gene that has no selectable or screenable phenotype. Overnight growth in the XL1-Red mutator
strain results in ~1 base change per 2000 nucleotides. ¢ Catalog #200129

t Purchase of this product is accompanied by a license to use it in the polymerase chain reaction (PCR) process in
conjunction with an authorized thermal cycler. This product is sold under licensing arrangements with Roche
Molecular Systems, Inc., F. Hoffmann-La Roche Ltd. and The Perkin Elmer Corporation.

* Patent pending

TRATAGENE

Call Stratagene at 800-424-5444 in the U.S.,
or the Stratagene distributor nearest you.

USA: Germany: United Kingdom: Switzerland: Internet:

Corporate Headquarters Stratagene GmbH Stratagene Ltd. Stratagene GmbH tech_services @stratagene.com
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¢ High mutation detection efficiency

* Rapid turnaround time MisMATCH DETECT™ PROTOCOL
* Screen 0.5-1 kb targets in a single step P
* No radioisotopes or silver staining required e
* No organic extraction, precipitation, centrifuga- lSecondary PCR
tion or blotting steps o -
* No secondary detection steps required o —
* No specialized equipment or reagents required l{{’e‘;’gg;"a"“”mo"
The new Mismatch Detect™ Point Mutation Screening Kit
provides a simple, rapid method for detecting dispersed A g
point mutations. Research efforts at Ambion have resulted in /\/ /\J
a substantially improved RNase cleavage-based assay in a In Vitro

non-radioisotopic format. Using the Non-Isotopic RNase Transcription

5 minute «+—

Cleavage Assay (NIRCA™), target regions of 500—1000 bp Hybridization P"ev‘?ll("“ f":m
can be screened in a single step using an efficient, one-day conflg,

procedure, including data analysis.
L A —

In the NIRCA™ method, the substrates for RNase digestion =

are RNA/RNA duplexes made by hybridizing complementary lRNaSE Digestion

wild type and experimental transcripts. The transcripts are L,

produced by in vitro transcription of PCR" products contain- o

ing opposable T7 and SP6é phage promoters. (PCR primers lGeIAnaIyms

which contain the SP6 and T7 promoters are used to gener-

ate such PCR products.) Wild type and test transcripts are 3 S D € i D 0 o 0 Qa0
hybridized to form double-stranded RNA targets which are EE 0 o0 D 500 DLy

treated with RNase. The cleavage products are then sepa-
rated on agarose gels containing ethidium bromide and I
assessed under UV light. Experimental samples are scored
as positive for mutations if they contain cleavage products
not seen in the wild type control.

The NIRCA™ method has a comparable sensitivity to SSCP,

Non-Isotopic RNase Cleavage Assay (NIRCA™) Detection of
mismatches in 582 bp targets. Sense strand transcripts from PCR

but the method allows larger fragments to be analyzed, results templates amplified from Hemophilia B patients were hybridized to wild
are available immediately because no autoradiography or sec- type antisense transcripts and treated with RNase for cleavage of mis-
ondary detection steps are needed, and the electrophoresis matches. The cleavage products were analyzed on a 2% agarose gel

containing 0.5 pg/ml ethidium bromide. The mismatches are shown

step is complete in less that an hour with the convenience of
above each lane.

agarose gels. Also, the size of the cleavage products provides
an indication of the location of the mutation.

Also available are p53 Screening Modules which, when used

with the Mismatch Detect™ Kit, allow the human p53 tumor

suppressor gene to be screened for point mutations using *The Polymerase Chain Reaction (PCR) is covered by patents owned by Hoffman-La
either cDNA or genomic DNA strategies. The modules Roche. Use of the PCR process requires a license which may be obtained by purchase and
contain a complete set of primers and control DNAs. use of authorized reagents or by otherwise negotiating a license.

CALL OR FAX FOR A TECHNICAL DESCRIPTION OF
THIS NEW AND IMPORTANT METHOD OF MUTATION DETECTION.

I Australia: Bresarec Lud. 61-8-234-2644 Japan: Funakoshi Co. Ltd. 81-3-5684-1622
Austria: ITC Biotechnology GmbH 49-6221-303907 Korea: BMS Bio-Medical 82-2-569-6902
Benelux: Sanbio bv 31-4132-51115 Mexico: APCO, Inc. 525-519-3463
Canada: PDI Bioscience, Inc. 800-661-4556 Scandinavia: Intermedica 46-8-749-5940 (512) Hs 6979 (512) 445-7139 Fax
Czech Rep: BioVendor 42-5-4221-6367 Singapore: Omega Medical 65-278-9688
France: CliniSciences 33-1-4253-1453 Spain: AMS Biotechnology (Espaia) SL 34-91-551-5403
‘Germany: ITC Biotechnology GmbH 49-6221-303907 Switzeriand:
AMS Biotechnology (Europe Ltd.) 49-69-779099 AMS Biotechnology (Europe Ltd.) 41-91-505522
Hong Kong: TWC Bioscarch 85-2-649-9988 ITC Biotechnology GmbH 49-6221-303907
Israel: Biological Industrics, Inc. 972-4-9960595 Taiwan: GencLabs Life Science Corp. 886-2-5950973

o

Italy: Celbio Sl 39-2-3810-3171 UK: AMS Biotechnology (UK) Led. 44-0993-706500
AMBION, INC. 2130 WOODWARD ST. # 200 AUSTIN, TEXAS 78744-1832 Inno\/at|ve Pr*od UCTS for— RNA AnaIYSis




Some people see a filter. We see thousands of pages of documented research.
Some filters are just filters. But with ours, you get hundreds of literature references, years of applications

research, direct technical support, even Intemet access to information via URL: http://www.millipore.com.
Tell us about your specific application. Call 1-BO0-MILLPORE in the U.S. In Europe, fax to +33-88.38.91.95.

And use the filter with more behind it.
MILLIPORE
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edited by DAVID LINDLEY

Silicic cycling
Silicon passes through the
world’s oceans in a geological-
biological cycle. Reviewing glo-
bal sinks and sources, Tréguer et
al. (p. 375) find that almost 200
million tons of silicon enter the
oceans each year, mainly as si-
licic acid weathered from rocks
and carried by rivers. Dissolved
silica is taken up by diatoms,
silicoflagellates, and radiolar-
ians, and a few percent of their
skeletal material eventually ends
up as sediment on the seafloor,
whence it returns to the geo-
logical half of the cycle.

Trace element
The abundant isotope mercury-
199 can be used in nuclear mag-
netic resonance, but it had been
thought that its linewidths
would be too broad to provide
useful spectra of metal recogni-
tion sites in proteins. Utschig
et al. (p. 380) show, however,
that one- and two-dimensional
1%Hg spectra can resolve struc-
tural aspects of mercury coordi-
nation in its main receptor, the
MerR protein, in both its
uncomplexed and DNA-bound
forms. Mercury substitution
would allow other metallo-
proteins, such aszinc finger tran-
scription factors and iron and

copper enzymes, to be studied
by this method.

Bucking the trend
Seismic imaging by Mutter et al.
(p- 391) of the East Pacific Rise,
a fast-spreading ocean ridge,
shows that the underlying mag-
ma chamber is broadest where it
isshallowest, presumably indica-
tive of a faster spreading rate
where there is stronger up-
welling. In one spot, however,
where observations from a sub-
mersible have revealed active

Natural born inhibitors

Natural killer (NK) cells have some receptors that activate cyto-
toxic activity and others, which bind to major histocompatibility
(MHC) class I molecules, that inhibit cytotoxicity. Colonna and
Samaridis (p. 405) found four related complementary DNAs
(cDNAs) in NK cells that encode transmembrane proteins of the
immunoglobulin superfamily. Correlation between these proteins
and the inhibition of NK cells by different class I molecules
suggests that the cDNAs might encode the corresponding recep-
tors. The potential importance of MHC-reactive inhibitory recep-
tors is demonstrated by Phillips etal. (p. 403), who have identified,
on TCRoB* cytotoxic T cell clones, a receptor that inhibits
cytotoxicity against targets cells coated with a superantigen. Again,
the target cells must also carry certain MHC molecules. How these
inhibitory signals are collated with the activating ones will become
a major focus of research (see also news by Barinaga, p. 367).

volcanism, the linear inverse
trend between depth and width
fails to hold, suggesting that de-
partures from the general trend
are diagnostic of current mag-
matic activity.

Spinning and rolling
Organically doped fullerenes
have interesting and potentially
useful magnetic properties, and
the rotational freedom of each
buckyball leads to unusual ori-
entational ordering effects.
Mihailovic et al. (p. 400) have
uncovered a connection be-
tween the two phenomena:
spin-ordering in the low tem-
perature phase of Cg, doped with
tetrakis(dimethylamino)ethylene
seems to be directly linked to
the orientational ordering, and
the link perhaps constitutes the
microscopic mechanism that
causes spin glass behavior of the
magnetic material.

Lactose tolerance
The neo-Darwinian premise
that mutations occur spon-
taneously without regard to fit-
ness has been seriously chal-
lenged by the phenomenon of
adaptive or directed mutation.
Two reports (Radicella et dl., p.
418; Galitski and Roth, p. 421;
see also Perspective by Shapiro,
p. 373) examine an adaptive
mutation that leads to rever-
sion of a lactose-utilization de-
ficiency in a strain of Escherichia
coli when lactose is the only
source of carbon. The RecA and
RecBCD homologous recombi-
nation functions are known to
be necessary for adaptive muta-
tion, and both reports now show
that functions associated with
plasmid transfer are also in-
volved. The results of Radicella
etal. suggest that the act of trans-
fer (conjugation) is necessary.

SUR feat
The molecular target of sulfo-
nylureas, which release insulin
from cells of the pancreas and
are used to treat patients with
non-insulin-dependent diabe-
tes mellitus, has now been iden-
tified. Aguilar-Bryan et al. (p.
423) have cloned the sulfo-

SCIENCE * VOL. 268 » 21 APRIL 1995

nylurea receptor (SUR) from
hamster, and find that it be-
longs to a family of proteins that
contain adenosine triphosphate
(ATP)-binding cassettes. Tho-
mas et al. (p. 426) provide evi-
dence that mutations in the
SUR cause inappropriate insu-
lin secretion and hypoglycemia
in a disease known as familial
persistent hyperinsulinemic
hypoglycemia. Philipson and
Steiner discuss these findings in
a Perspective (p. 372).

Tagged by Tat
Infection by human immuno-
deficiency virus is accompanied
by a progressive depletion of
CD4* T cells, leading to dete-
rioration of immune function.
Loss of these T cells is thought
to occur through apoptosis, or
programmed cell death, but the
precise role of the virus in this
process is unknown. Cell cul-
ture studies by Li et al. (p. 429)
show that the virally encoded
Tatprotein, known as a key regu-
lator of viral gene expression,
may be a molecular trigger for T
cell apoptosis. Tat-induced apop-
tosis shares features with other
forms of apoptosis, including an
association with activation of
cyclin-dependent kinases.

Bad connection
Some transcription factors bind
to DNA as homo- or hetero-
dimers by means of a dimer-
ization region constructed of
coiled helices. It has been
thought, on the basis of crystal
structures, that electrostatic in-
teractions between side chains
of opposite charge favor the for-
mation of dimers, but Lumb and
Kim (p. 436) demonstrate that
these electrostatic interactions
are neutral or actually unfavor-
able for proteins in solution.
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Did she just say

For a provocative
interpretation

of the language of
science, tune into
The Nobel Legacy
on PBS.

n the day-to-day
I world, most people
don’t seem to talk
much about science —
not to their children
nor to each other. Our
world is powerfully
enriched by science
and technology. Yet,
much of the public
is simply unaware
of science’s everyday
relevance.
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This is why Baxter
is underwriting
The Nobel Legacy, a
three-part PBS science
series. Increasingly,
the public is called
upon to make impor-
tant decisions about
science, on issues
ranging from health-
care delivery to
supercollider funding.
To make sound

decisions, the public
needs to be better
informed and scientifi-
cally aware.

Tune into The
Nobel Legacy in April
and May. In the
medicine program,
laureate Dr. J. Michael
Bishop examines
medical revolutions
past and present. In
the physics program,

Big Bang or ‘Big Bird'?

laureate Dr. Leon
Lederman dramatizes
the startling uncer-
tainty of subatomic
particles. And in
chemistry, laureate
Dr. Dudley
Herschbach probes
chemistry’s unlikely
origins in nature.

Check local listings for
dates and times.
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We Couldn't Make it Better
e Made it Smaller

Introducing the New Mini Prep Cell

T If you can resolve a molecule in an analytical slab

The Model 491 Prep Cell revolutionized research-scale protein — gel, you can purify that same molecule with either the Mini Prep
purification. Thousands have discovered the speed and resolution of con- Cell or the original Model 491 Prep Cell. Size separations using prepara-
tinuous-elution preparative electrophoresis for downstream applications tive SDS-PAGE allow you to purify molecules that differ in molecular
that require highly purified proteins. Now we introduce the Mini Prep weight by as little as 2%. Native PAGE techniques allow you to separate
Cell, to purify specific proteins or nucleic acids from just 500 nanograms and purify biologically active molecules with pls differing by less than
to 1 milligram of a crude or partially purified sample. 1/10 of a pH unit. Call 1-800-4BIORAD now for more information.
BIORAD B
Laboratories
Life Science Group U.S. (800) 4BIORAD California (510) 741-1000 New York (516} 756-2575 Australia 02-805-5000 Austria (1):877 8901 Belgium 09-385 5511 Canada (905) 712:2771 China (01) 2046622 Denmark
45-39 17 99 47 France (1) 49 60 68 34 Germany 089 31884-0 Hong Kong 7893300 India 91-11-461-0103 laly 02-21603 1 Japan 03-3534-7665 The Netherlands 08385406656 New Zealand
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