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Figure A Figure B

Sequencing data of a point mutation
generated in the pBluescript® II Vector
using the DoubleTake™ Mutagenesis Kit.
A) Sequence of unmutated plasmid DNA. The
arrow indicates the target adenine residue

B) Sequence of plasmid DNA isolated after site-
directed mutagenesis. The arrow indicates the

adenine to guanine transition.




Crude and risky
methods of animal
identification are now
obsolete because...



With our new range of
options, monitoring your
animals electronically

IS as easy as...

THE POCKET SCANNER
Introducing the world’s smallest, fully
mtegrated Pocket Scanner, the DAS-4004.
It offers the simplest way to convert from
the obsolete and unreliable methods of
animal identification to our proven tech-
nology of pre-encoded microchip trans
'l’t’H(it'J\I that are carried on board the
animal.

Direct and fool proof positive
identification from cage to computer is
easily facilitated with this unique Pocket
Scanner. The unit is powered by a 9 volt
replaceable battery and comes equipped
with a communications port for down
loading stored data to your own computer
or printer.

Now you can enter the world of
electronic monitoring at entry level,
\fll"\'/c'-/[d}ltfz‘r/. Also available is the
DAS-4004 EM with extended memory,.
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PolyATtract”
System 1000
“the perfect mRNA

purification system”

B Higher yields than oligo(dT)
Use of efficient solution annealing
reactions and elimination of standard
organic extraction and precipitation
steps contribute to much higher yields
of mRNA. PolyATtract System 1000
can deliver up to twice the amount of
mRNA as obtained from conventional
oligo(dT) batch column methods.

® Large or small amounts of tissue

PolyATtract System 1000 provides
reagents for isolation of mRNA from up
to 2g of tissue. The amount of tissue in
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recovery is proportional to tissue mass.
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THI1S WEEK IN SCIiENCE

edited by PHL SZUROMI

Ask the geyser
Earthquakes can have dramatic
effects on the behavior of gey-
sers, which in effect act as sensi-
tive natural strain gauges. The
practical value of this effect
would be the recognition of con-
sistent changes in geyser re-
sponse in advance of large earth-
quakes. Silver and Valette-Sil-
ver (p. 1363) discuss such a pos-
sibility for the Calistoga Geyser
in Northern California using de-
tailed records of the interval be-
tween eruptions recorded at the
geyser for the past 20 years. The
interval changed significantly 1
to 3 days before the three larg-
est earthquakes within 250 ki-
lometers of the geyser, includ-
ing Loma Prieta.

Magma movements
Magmas may take only a few
years to many thousands of years
to ascend from a region of melt-
ing to near the surface of the
crust. Many processes, includ-
ing ponding and partial crystal-
lization in shallow magma
chambers, can alter the compo-
sition of the magma during its
transit. Gill and Condomines
(p- 1368) review how uranium
and thorium radioactive decay
chains are used to understand
these processes. Many of the
isotopes that are produced as
uranium and thorium decay to
lead half-lives that range from
a few years to several million
years. Fractionation of the iso-
topes between the magma and
residual crystals during the melt-
ing and ascent provide informa-
tion on magma genesis.

RNA and clay
One problem in trying to re-
construct the events of prebi-
otic synthesis of nucleotides has
been to oligomerize RNA nucle-

sy

Ring around the sun... not

A total solar eclipse permits study of things usually unseen, such as
the hot plasma of the solar corona. Interplanetary dust particles
around the sun, which should be visible as a circumsolar ring, are
another object for study, but observations over the past 25 years
have been inconclusive. Lamy et al. (p. 1377) used an infrared

detector array to study the 11 July

1991 eclipse from the summit of

Mauna Kea, Hawaii. The structure of the corona was resolved but no
dust ring was found, which suggests that the dynamics of interplan-
etary are more complicated than previously thought.

otides with the characteristic
3'5'-linkages between phos-
phates and sugar rings. Ferris
and Ertem (p. 1387) report that
condensation reactions of an
adenosine nucleotide (the 5'-
phosphorimidazolide) with it-
self and with a diadenosine over
a montmorillonite clay was
highly specific, producing oli-
gomers up to ten nucleotides in
length with predominantly 3',5'-
linkages. The 2',5'-linkages oc-
curred at the 3'-terminus.

Polymerase pieces
Transcription of genes by RNA
polymerase II requires several
transcription factors. It appears
that initiation of transcription or
the transition to elongation re-
quires phosphorylation of RNA
polymerase Il on its carboxyl-ter-
minal repeat domain (CTD).
Two research groups show that a
subunit of one of the general tran-
scription factors isa CTD kinase.
Gileadi et al. (p. 1389) cloned a
75-kD subunit from yeast RNA
polymerase II initiation factor b.
The 75-kD polypeptide was asso-
ciated with two other polypep-
tides, and the complex had tran-
scriptional activity and associated
CTD kinase activity. Fischer et
al. (p. 1392).cloned a 62-kD sub-
unit of the HeLa cell transcrip-
tion factor BTF2 (TFIIH). The
sequence of the 62-kD protein is
similar to that of the 75-kD sub-
unit of factor b.
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Improving the
blood supply
Occlusion of coronary arteries
that supply the myocardium
causes tissue damage that re-
sults from insufficient blood sup-
ply. This process (a heart at-
tack) creates an area of necrotic
tissue, or myocardial infarct.
Yanagisawa-Miwa et al. (p.
1401) studied the effects of ba-
sic fibroblast growth factor
(bFGF) on myocardial infarcts
produced experimentally in
dogs. Injection of bFGF into a

"coronary artery increased the

number of arterioles and capil-
laries in the infarct. Treatment
with bFGF also decreased the
size of the infarct and improved
cardiac function. Thus bFGF
might be useful in therapies de-
signed to salvage infarcted myo-
cardium.

Depends on context
The changes in synaptic re-
sponse that are assumed to oc-
cur during learning have been
difficult to study directly because
of the problems associated with
obtaining intracellular record-
ings from the neurons of awake
animals. Ahissar etal. (p. 1412)
circumvented these problems by
recording the firings from sev-
eral neurons and then looking
for cross-correlations between
their firing times that corre-
spond to “functional connec-
tions” between interacting neu-

e 4 SEPTEMBER 1992

rons. Recordings were taken
from two to ten single neurons
in the auditory cortex of awake
monkeys performing a variety
of learning tasks while undergo-
ing conditioning with auditory
stimuli. During a successfully
performed task, an auditory
stimulus was given shortly after
one of the neurons of a given
pairfired. This paradigm, which
the authors call “behavior with
conditioning,” always yielded
stronger modifications of the
connections between a pair of
neurons than did other para-
digms in which no task was per-
formed or in which the delivery
of the stimulus was not correlat-
ed with neuron firing. These
results indicate the dependence
of lasting synaptic changes on a
behavioral context.

Control the flow
Transmission of excitatory sig-
nals in the central nervous sys-
tems of vertebrates is mediated
by glutamate receptors, the
NMDA (N-methyl-D-aspartate)
receptors, which mediate slow
currents, and the AMPA (o-
amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid) recep-
tors, which mediate fast currents.
The NMDA receptors are highly
permeable to calcium ions and
are easily blocked by magnesium
ions. The NR1 and NR2 sub-
units of NMDA receptor both
contain an asparagine residue in
the putative channel-forming re-
gion that is homologous to the
Q/R site in the AMPA receptor.
Burnashev et al. (p. 1415) found
that replacement of this residue
with glutamine in the NR1 sub-
unit decreases calcium permeabil-
ity and slightly reduces magne-
sium block, whereas in the NR2
subunit this change has little ef-
fect on calcium permeability but
strongly reduces magnesium

block.
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DNA Sequencing;

it'sfast and simple.

Reach your finish line faster with
New England Biolabs’ CircumVent™
DNA Sequencing Kit.

Why use conventional methods when
you can take advantage of the new
CircumVent™ Kit for your dideoxy DNA
sequencing? It's fast, simple, uses less
template and eliminates time consum-
ing "hands-on" preparatory steps that
can take up to 40 minutes for ss DNA
and 2 hours for ds DNA. And because
CircumVent™ is the only DNA sequenc-
ing kit that uses highly thermostable
Vent,™ (exo”) DNA polymerase,
sequencing reactions are performed
directly in your thermal cycler. After a
simple five minute set-up, you just walk
away and return when your reactions
are complete and ready to load.

® Fast and easy. Saves valuable
research time. No need to denature
double stranded DNA templates,
eliminates centrifugation steps and
independent priming steps. Ideal for
multiple sample preparation.

® Permits direct sequencing from
colonies, plaques, cosmids or
PCR* reactions.

®Incorporates *S or ¥P radiolabel

= Requires only nanograms of
template. Only femtomoles when
using *P or ¥P end-labeled primers.

= Diminished secondary structure
effects due to high temperature
reaction.

Circle No. 21 on Readers’ Service Card

® Compatible with radiolabel or
chemiluminescent detection, and
automated fluorescent detection
using end labeled primers.

u Ready-to-use CircumVent™ kit
contains reagents for 50 or 100
sets of reactions.

For more information about
the new CircumVent™
DNA Seguencing
Kit, call 1-800-
NEB-LABS.

*PCR is covered by
U.S.patents issued
to the Cetus
Corporation

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS (US and MA) Tel. (508) 927-5054 Fax (508) 921-1350
New England Biolabs Ltd., Canada Tel. (800) 387-1095 (416) 672-3370 Fax (416) 672-3414
New England Biolabs GmbH, Federal Republic of Germany Tel. (06196) 3031 Fax (06196) 83639

DISTRIBUTORS: AUSTRALIA GENESEARCH Tel. (075) 94 0299 / FINLAND, SWEDEN, DENMARK, FINNZYMES (Finland) Tel. (0) 420-8077

FRANCE OZYME Tel. (1) 30 57 0025 / INDIA BIOTECH INDIA Tel. (542) 311473 / ISRAEL GAMIDOR Tel. (03) 535-1205 / ITALY C.A.M.Bio Tel. (02) 38103171
JAPAN DAIICHI PURE CHEMICALS CO. LTD. Tel. (03) 3272-0671 / KOREA KORAM BIOTECH Tel. (02) 556-0311 / THE NETHERLANDS WESTBURG

Tel. (033) 95 00 94 / NORWAY ING. F. HEIDENREICH Tel. (02) 22 04 11/ PEOPLE’S REPUBLIC OF CHINA CUBC Tel. (1) 256 -1627 / PORTUGAL
QUIMIGRANEL Tel. (1) 858 15 64 / SPAIN LANDERDIAGNOSTICO Tel. (01) 594 08 06 / SWITZERLAND FLOW LABORATORIES Tel. (061) 4814713
TAIWAN LONG CHAIN INTERNATIONAL Tel. (02) 552-2605 / UK CP LABORATORIES Tel. (0279) 758200
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Bio-Rad: The Evolution
of Gene Transfer

Earlier methods
of Gene Transfer

Electroporation

- Support Data

1986 The Gene

Pulser® system
brings affordable
lectroporation 1987 Bacterial

to biochemists and electroporation

molecular biologists. efficiencies increased 1988 Bio-Rad
dramatically with pioneers 10"
the introduction of transformants/yg:
the Pulse Controller E. coli protocol
and 0.2 cm cuvettes. optimized.

1991 Bio-Rad
introduces
DuPont's Biolistic®
PDS-1000/He

particle delivery 1989 Bio-Rad i?efjfblgi:;:r
system to the guarantees high —yours free—
world market for efficiencies with the .

plant and animal

S introduction of
applications.

convenient Electro-

continually keeps

1990 Prokaryotic you up to date on

1993 Particle
delivery system
expands to accom-
modate live animal
work including gene
therapy and genetic
immunization. *

At Bio-Rad we don't have a gene transfer

Competent® cells.

Qpﬂmmmd the latest gene
1991 Bio-Rad efficiencies boosted il i)
introduces the by new 0.1 cm for plant and
E. coli Pulser™ unit cuvettes.

mammalian cells,

—the first dedicated bacteria, yeast and
pulser for g_r [_rtig‘gnt, other fungi, etc.
economical library

construction.

free telephone consultation, and unlimited access to

instrument—we have a gene transfer program. One
that Bio-Rad has pioneered, researched, and provided

published protocols and yet unpublished data. We
have been dedicated to gene transfer since 1986, and

to the life science community. Plant and animal cells,

bacteria, other cells: Bio-Rad not only gives you the quality electroporation and particle delivery products.
tools to efficiently transform them, but also supports Call 1-800-4BIO-RAD today to discuss your
you throughout your research with unparalleled support, particular gene transfer needs.

* Tang, D., DeVit, M., and Johnston, S.A., Nature, 356, 152-154 (1992). Biolistic is a registered trademark of the DuPont Company.

we will continue to further your success with high

U.S. (800) 4BIORAD  California Ph. (510) 741-1000 » New York Ph. (516) 756-2575 * Australia Ph. 02-
805-5000 * Austria Ph. 0222-87 78 901 * Belgium Ph. 091-8555 11  Canada Ph. (416) 624-0713
China Ph. 2564308 * France Ph. 01-49 60 68 34 » Germany Ph. 089-31884 0  ltaly Ph.02-21609 1 ¢
Japan Ph. 03-3534-7515 » Kowloon Ph. 7893300 * The Netherlands Ph. 08385-40666  New Zealand
Ph. 09-443 3099 * Scandinavia Ph. 46 (0) 760-73489 * Spain Ph. (91) 661 70 85 * Switzerland Ph. 01-810
16 77 * United Kingdom Ph. 0800 181134

Life Science
Group



Fermilab is tapping a new

If there’s one thing you can count on in science,
it’s that your data will increase exponentially but your
funding won’t.

The scientists at Fermi National Accelerator Labora-
tory (Fermilab) have encountered this problem in a very
big way. The data Fermilab processes for subnuclear event
reconstruction and modeling has reached 40 terabytes a
year. And they've developed an innovative solution to meet
their needs.

Instead of relying on supercomputers, Fermilab
has distributed a significant part of the workload to clustered
IBM RISC System/6000™ workstations. They've combined
108 of them, at latest count, in a LAN-connected
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Betaplate™ furnishes the fastest counting of
harvested samples with minimal waste

When you work with labelled cells, cytotoxicity, toxicology, enzyme assays, spot hybri-
dizations, membrane receptor studies, homogeneous immunoassays/SPA, micro-volume
LSC or luminescence detection, you may have a bottleneck built into your working proce-

— dure. After you have harvested your samples
onto filtermats, work slows right down as you
grapple with vials, filter disks, caps and indi-
vidual dispensing of scintillation liquid.

With Betaplate, we can now provide a
quantum leap by removing the bottleneck in
your work-flow. After harvesting, your 96-
or 48-sample filtermat goes straight into the
counter .

eaplateT'M - another 1st from Wallac
¢ A genuine LSC which assures high performance and reliable results

+ Takes 1920 or 960 samples at a time - results in a matter of minutes

# Allows safe handling of hazardous samples with little or no liquid waste
¢ None of the contamination or biohazard risks inherent in gas counters
¢ Two versions available - for 6 x 16 or 4 x 12 arrays

Betaplate is a trademark of Wallac Oy, Finland
e e

800-638-6692
Telecopier: 301-963-7780

WE MAKE BETTER SCIENCE POSSIBLE. Circle No. 11 on Reader it R



The Logical
First Step in
Carbohydrate
Analysis
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OXford GlycoSystems

Automated

O and N Glycan

Preparation

The GlycoPrep™ 1000 produces high yields of both
O and N glycans from glycoproteins, ready for the
next step in your analysis.

Complete, quantitative, non-selective
chemical release

High yields of intact, unreduced glycans
Proprietary chemistry proven for a variety
of glycoproteins

Guaranteed, rapid, reproducible

Carbohydrate release, pure and simple, with the
GlycoPrep 1000.

Call Oxford GlycoSystems today for more technical information
on the range of GlycoPrep 1000 applications.

Europe: Tel 44 (235) 553066 Fax 44 (235) 554701

North America: Tel (718) 712 2693 Fax (718) 712 3364
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REGISTRY on STN

Improved Chemical Substance Searching from CAS
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Ibuprofen

3,5-Pyridine-4-"*C-dicarboxylic acid, 1,4-dihydro-
4-(2-methylpropyl)-2,6-bis(trifluoromethyl)-, dimethyl ester

Over the years, you've relied on the CAS Registry File,
available from STN International® to be a comprehensive
source for chemical substance information. Now, it is even
easier and more productive to use this valuable resource.

Now your Registry File queries can be more precise. New
substance name, element, and ring system search options
provide ways of locating just the information you need.
You can design your searches using

e virtually any chemical name segment

o character strings embedded within trade names
and common names

¢ clement symbols and total number of elements
¢ ring data—counts, sizes, and elements
and much more!

These new search options are so convenient, they will
change the way you search for substance information.

Try it for yourself! You'll see that the new Registry File
search features are

® easy to use

¢ comprehensive
o fast

® cost effective

Find out how easy searching for chemical informa-
tion can be!

To obtain free information describing the new search
features of the CAS Registry File, call 800-933-4350 or
614-447-3731. Call today!

CAS ®
Marketing Department 40692 @
2540 Olentangy River Road

PO. Box 3012

Columbus, Ohio 43210-0012

CAS operates STN International in North America.
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Spending Hours on PCR¥ Specimen Prep?
If You Could Reduce This To Minutes, Would You?
Now You Can Simplify DNA Isolation with GeneReleaser™

GeneReleaser Features: Ampiification of HLA DRB M.l 234
producing an @272 bp
. . . product.
e Minimal sample required, i.e. 1ul blood M = BioMarker™ Low
e Minimal "hands on" procedure ;; 33“3?2}2"‘;3;‘(’,9;?,%(}2?
e Ideal for batch preparations P
e Performed directly in .5ml tubes 2 = Same as 1 - GeneReleaser.
e Performed directly on thermocycler 3; Si,“f,ﬁg}za;i’o‘g‘*;?,%(}i?
e Procede directly to amplification o0°C
e Suitable for samples as diverse as: 4 = Same as 3 - GeneReleaser

whole blood, serum, plasma, urine,
sputum, plants, and many others.

GeneReleaser™ 400-1600 assay size Catalog No. GR-1 Circle Reader No. 24

Accurately Size Your PCR Products With BioMarker™ Low

BioMarker Features:

e ldeal band sizes 1000

e Accurate determination of product size 700 [
e Estimation of product yields 500 [
e Equal band intensities gg

e Exposed 5'0OH groups for kinasing :

e Suitable for HPLC or CE standards i
e Biotinylated and Digoxigenin versions

BioMarker™ Low 50 Assay size Catalog No. M-1 Circle Reader No. 25

10 Minutes to Protein Free DNA with EnZap ™
EnZap Features:

° Rapid removal of proteins Alkaline Phosphatase removal

e No phenol/chloroform Units API gﬂ;' f”;ap Femoval
® 99+% protein and enzyme removal per 100y 'D-405am % Remova

[¢)

® 90+% DNA/RNA recovery 5 Units 010 - 100%
e Batch preparations 25 Units 010 - 100%
e Suitable for Plasmid or Phage prep D : - e
e Genomic preps 1.2 Un!ts .010 100%
e DNase and RNase free 0 Units 010 NA

EnZap™ 5, 25 and 100 Assays Catalog No.’s EZ-5; EZ-25; EZ-100 Circle Reader No. 26

PHONE TOLL FREE: 1-800-235-8938
FAX: 1-615-896-4837
International Call: 615-896-7353 JAPAN: Funakoshi Co., Ltd. TEL: 81-3-5684-1622

BioVentures, Inc. P.O. Box 2561 Murfreesboro, TN 37133-2561
1 The PCR process is owned by Hoffmann-La Roche, Inc.
GeneReleaser, BioMarker and EnZap are trademarks of BioVentures, Inc.



TSG-P53™ AND PIM™ TRANSGENIC MICE.
EXPLORE NEW OPTIONS IN DRUG DISCOVERY AND TOXICOLOGY.

Examine the role of tumor suppression in vivo. Screen
chemopreventive and chemotherapeutic compounds in
the absence of tumor suppressor function. Accelerate
carcinogenicity testing to save time and expense.
GenPharm™ TSG-p53 mice have an increased
susceptibility to a broad range of tumors arising from
inactivation of the p53 tumor suppressor gene function.
By using a mouse with inactivation of either one or both

p53 alleles, you can study a compound’s carcino-

genicity as well as tumor prevention and treatment.

GenPharm PIM mice, with an additional copy of the
pim-1 oncogene, develop T-cell lymphomas in response
to a carcinogen in significantly less time than non-
transgenic mice.

Transform your ideas into results through GenPharm
TSG-p53 and PIM transgenic mice. For technical
information and availability of models, contact fTTTEY
GenPharm sales at 415-964-7024 or fax 415-964-3537. Lhiudid

GENPHARM
INTERNATIONAL

P.O. Box 568, Los Altos, CA 94023
1. Cell 56,673-682 (1989). 2. Nature 340, 61-63 (1989). 3. Cancer Research 51, 958-963 (1991).
nPharm ional, Inc.
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GenPharm, PIM and TSG-p53 are trad

Circle No. 22 on Readers’ Service Card





