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For the majority
of researchers
molecular hiology
IS a lahor of love.

As researchers ourselves we know just how much effort and
time is taken in setting up experiments and collecting data.
Labor intensive, time consuming activities which require
sensitive, innovative and smart solutions. Which is why
Pharmacia Biotech has developed a whole range of products for
molecular biology designed to make life easier in areas such as
cell separation, nucleic acid purification, cDNA synthesis,
cloning, DNA/RNA synthesis, DNA sequencing and expression.
All backed by extensive and comprehensive support services.
Starting with the relatively straightforward task of making
sample preparation easier, more efficient and more repro-
ducible, our range of products culminates in the automation of
DNA sequencing and fragment analysis, built upon our intimate

knowledge of electrophoresis. Techniques which not only speed
up throughput, but seek to eliminate the variables introduced
by human error.

Our experience and knowledge has been developed from
over thirty years of assisting the biotechnology business in
laboratories and production facilities throughout the world.
Know how which covers the entire gamut of molecular biology
research. So, while we can’t promise to make your research less
complex, we can take away some of the hard work.

Pharmacia Biotech
puts time on your side.

Pharmacia
Biotech

Head office Sweden Tel +46-18 16 50 00 Australia Tel +61-2 367 42 00 Austria Tel +43-1 68 66 250 Belgium Tel +32-3 272 14 69 Brazil Tel +55-11-872 68 33 Canada Tel 1-800-463-5800 Denmark Tel +45-48 14 10 00
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Imagine Having The Tools To

Remember the milestones in your life. The ones that
revealed your talent to create, solve, explore, and discover.

Maybe it was a special science fair project. Or a certain
insight you had in a college lab. Or maybe it was a todl, like
an EM, that let you really delve info what makes things tick.
Somehow it all came together into a career in the sciences.

Biosearch specializes in creating tools that fuel your inner
drive to discover. Tools that allow your imagination to take on
today’s frontiers.

RNA

RNA oligomers have shown
promise in therapeutic and diagnostic
applications, including inhibition of
viral replication, cancer etiology, and
gene regulation and expression.

To bring these applications within
easy reach, Biosearch was the first to
infroduce a complete, automated
RNA synthesis systfem with nucleotide
monomers, reaction columns, pre-
packaged reagents, and optimized
synthesis profocols.

Our new Expedite” RNA chemistry makes your
work-up procedures faster, easier, and more efficient. The
milder cleavage and deprotection conditions reduce chain
degradation and increase yield. The Expedite RNA
reagents employ our patented betacyanoethyl
phosphoramidite chemistry that's become the
method of choice in DNA and RNA synthesis.

Ouwr researchers are currently developing
protocols for large-scale synthesis of RNA
oligomers. (Photo of RNA crystal, courtesy
of Dr. Alex Rich, MIT, was synthesized at
a scale of 70 p mole on Biosearch’s 8800
Synthesis System.)

2'-0O-Methyl
Uridine

Therapeutic and diagnostic grade DNA

Researchers in the clinical and diagnostic use of DNA
are on the verge of creating a new class of pharmaceuticals.
Biosearch is proud to pioneer new tools for their work.

Biosearch is the world’s leading supplier of systems,
chemicals, and reagents for the synthesis, purification, and
analysis of therapeutic and diagnostic DNA. We've tightened
the specifications on our products to ensure that they can be
used for the most demanding applications. A Certificate of
Analysis is automatically supplied with all of our DNA
synthesis reagents.

We've also substantially expanded our manufacturing
capacity to meet the needs for large single-batch production
of material, minimizing your need for internal quality control.

In addition to standard
reagents, Biosearch can also
supply phosphoramidites and
bulk quantities of synthesized
oligomers on a custom-
synthesis basis.

PNA

Peptide Nucleic Acids—PNA
oligomers. These molecules are
so novel that they're rewriting the
very nature of nature. Biosearch
is the world leader in the
development and synthesis of
these exciting new molecules.

Similar to DNA and RNA,
PNA carries information in
sequences of the four bases: adenine, guanine, cytosine, and
thymine. In PNA, however, these code carriers are connected
to a completely different backbone—a polyamide backbone
similar to that found in peptides. PNA oligomers are more
stable than their natural counterparts yet bind more specifically
and with higher affinity to natural DNA and RNA.

PNAs can be used in many of the same applications as
traditional DNA. Their greatest contribution, however, may

come from applications that can't be performed using
traditional DNA oligonucleotides, such as restriction
enzyme blocking, PCR clamping, and
DNA mapping.

i Biosearch can provide you with

( custom PNA oligomers, or the monomers,
supports, and reagents to synthesize your
own oligomers.

HOAt and HATU peptide
coupling reagents

Two new coup|ing reagents, HOAt and

HATU, simplify your peptide synthesis. These new reagents
enhance coupling yields and reduce racemization and
coupling times. They are particularly effective with
difficult couplings and in
the synthesis of peptides
containing hindered
amino acids.

HOAt and HATU have
structures similar to the
commonly used reagents
HOBt and HBTU,
and are compatible
with all standard
activation strategies.




Spin your way to clean DNA
with QlAquick

Take QlAquick Kits for a spin and see how easy it is to  QlAquick is available in 3 specialized kits. Each kit has
clean up DNA fragments. QIAquick microspin membrane  different buffers, designed to provide optimum purification

technology means: in each specific application:

® 99% contaminant removal bababa QIlAquick Gel Extraction Kits extract DNA

® up to 90% recovery of DNA - ~75kb  fragments between 100 bp and 10 kb

e fast 5— 15 minute procedures s from TAE and TBE agarose gels.

° oph?clz;eidnbuffers for each e e QlAquick PCR Purification Kits separate
applicanio ~100%0  primers (up to 40 bases), nucleotides,

Say good-bye to time-consuming phenol mineral oil, and other reagents from ds

extraction, gel filtration, ethanol precipita- . : _anre and ss PCR products as small as 100 bp.
tion and electroelution — with QlAquick ;

microspin techno|ogy you simp|y load the Agarose gel analysis of radioactive QlAS‘I:::kF NUCIeo: ide geToval Kits Cllfcn
sample, wash, and elute. The whole proce- /abeling reactions before (b) and up ragments and ofigos as smafl as
dure takes 5 to 15 minutes from start to  ofer (o purification using QlAquick 20 bases after labeling, sequencing and

Nucleotide Removal Kit. i i
finish. Purified DNA is recovered with up to other enzymafic reactions.

90% efficiency, ready for use in all standard applications,  To find out more about the range of QlAquick Kits,
such as restriction, ligation, transformation, hybridization,  contact QIAGEN or your local distributor — and spin
PCR, and sequencing. your way fo clean DNA.

QIAGEN GmbH: Max-Volmer-Strafle 4, 40724 Hilden, Germany, Orders (0)2103-892-230, Fax (0)2103-892-222, Technical Service (0)2103-892-240
QIAGEN Inc.: 9600 De Soto Avenue, Chatsworth, CA 91311, USA, Orders 800-426-8157, Fax 800-718-2056, Technical Service 800-DNA-PREP (800-362-7737)
QIAGEN Ltd.: Unit 1, Tillingbourne Court, Dorking Business Park, Station Road, Dorking, Surrey RH4 THJ, UK, Orders (0306) 740 444, Fax (0306) 875 885 @ ﬁ a @ w

DISTRIBUTORS: AUSTRALIA: BRESATEC Ltd. (08)-234 2644 AUSTRIA: BIO-TRADE (1)-889 18 19 BENELUX: Westburg B.V. NL: (033)-950094 B: (078)-119815 {toll free)
DENMARK: Struers KEBO Lab A/S (43)-86 87 88 FINLAND: KEBO Lab Oy (0)-804 4900 FRANCE: Coger (1)-45-32-35-17 GREECE: Bio+Analytica Ltd. (01)-6436138
HONG KONG/CHINA: Arnwalt International Ltd. (852)-724 5082 INDIA: Genetix: (11)-546 7637 ISRAEL: BIO-LAB Laboratories Ltd. (02)-524447 ITALY: Genenco (M-Medical
srl) (055) 5001871 JAPAN: FUNAKOSHI Co., Ltd. (03)-5684-1620 KOREA: LRS Laboratories, Inc. (02) 924-8697 NORWAY: KEBO Lab AS 22 90 00 00 PORTUGAL: IZASA
Portugal, LDA. (1)-7570740 RSA: Whitehead Scientific Supplies (021) 981 1560 SINGAPORE: TIBS Trading Pte Ltd. (Biotech Branch) 292 9783 SPAIN: IZASA S.A. (91)-663-05-00
SWEDEN: KEBO Lab (08) 621 34 00 SWITZERLAND: KONTRON Instruments AG (01)-733-5-733 TAIWAN: Formo Industrial Co., Ltd. (02)-736-7125
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Keep Up With Your Imagination.

PEG-PS" peptide synthesis supports

PEG-PS (polyethylene glycol-polystyrene) peptide synthesis
supports from Biosearch help you achieve improved peptide
purity with shorter cycle fimes.

Unlike traditional supports, PEG-PS beads more closely
resemble the nature of the growing peptide chains. Solvation
of the peptide resin is higher, resulting in a higher pepfide
purity. Synthesis is fast and effective due to high coupling
efficiency and minimal side reactions.

PEG-PS supports are easy to handle, compatible with a
wide range of solvents, and are especially well suited for the
synthesis of long or difficult peptides.

Microfluidics

In the real world, achieving “end product” is not the only
concern. There are dozens of production costs as well as the
escalating costs of hazardous waste disposal.

Biosearch’s Expedite
Nucleic Acid Synthesis
System, with its
patented microfluidics
technology, not only
| s enables fast cycle
\ times but also provides

the bonus of reduced
reagent consumption.
o The distance between
the reagent reservoir
and the column is
minimized so that a
“To single coupling cycle
requires less than
4.5ml of reagents.
The Expedite system (with
optional trityl monitor) can also separate
the chlorinated waste—simplifying disposal tasks and
reducing associated costs.

Consumption/ml
~15

Microfluidics

Scale/; mole

Membrane synthesis

Perform nucleic acid synthesis on @ membrane? It's now
possible—and practical-thanks o Biosearch Nucleic Acid
Membrane Supports, a breakthrough synthesis technology
developed by Biosearch.

Biosearch membrane supports use a proven PTFE membrane
system that directly replaces traditional controlled pore glass
(CPG) supports. Membrane devices have standard luer
fittings, so they can be plugged into any brand of synthesizer.

Biosearch membrane supports allow you to synthesize both
long and short oligomers on the same type of membrane; no
longer do you need to select the size of the CPG according to
the length of the oligomer.

Circle No. 54 on Readers’ Service Card

With Biosearch membrane supports, not only do you
eliminate beads, but there’s no centrifuging and no washing.
Just remove the membrane from its holder, cleave,
and deprotect.

Allyl-based protection for complex peptides

The synthesis of cyclic, branched chain, sulfonated,
glycosylated, and phosphorylated peptides have traditionally
been time consuming and problematic.

To synthesize these complex
peptides quickly and efficiently,
Biosearch scientists have
perfected convenient techniques
using allyl-based protecting
groups. Allyl amino acids
can be selectively
deprotecled in @ manner
which is compatible with
other classical profecting
groups (such as Fmoc,
Boc, tBu), sensitive
amino acids (Met,
Trp), and side chain
modifications
(Tyr (SO;H)).

Biosearch has

also developed
protocols for the fully
automated synthesis
of cyclic peptides,
branched peptides, and
MAPs on our 9050 Plus
PepSynthesizer™

If we've intrigued you with some of these
innovative tools, it's easy to find out more. For our
“Directory of Chemical Products™-one of the most
comprehensive synthesis tool kits in the world—call the
Biosearch Group in the US and Canada at 1-800-872-0071,
in Germany at (49) 040-853267-36, in Japan at
(03) 3471-8191, in France at (33) 1 30127002, and
in the UK and the rest of Europe at (44) 0923 211107

b BIOSEARCH

Subsidiary of Millipore

© 1994 Biosearch Inc.
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W Increased RNA processing fidel

Other new additions to our product
line include: A
= Anti-Luciferase, Affinity Purified for
increased specificity and minimal
cross reactivity. Performance tested
in Immunochemistry applications.

MW Luciferase Assay System with
Reporter Lysis Buffer allows
luciferase, CAT, and B-galactosidase
assays to be performed on the same
cell extract. The system features
increased luminescence over con-
ventional methods and a simpler
assay procedure.

B New pGL3 Sequencing Primers
For larger volume users, we offer a variety
of money-saving bulk systems. We also

offer the Turner Designs Model 20
Luminometer.

Promega—the gold standard in bioluminescence!

O

For Direct Sales in USA:

Branch Offices: / U
Argentina 1‘ 7962 e 7 S 217390 Alaysia 3 5 934 e ot 800-356-9526
o o i o P e - Fax 800-356-1970 or
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THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Sensitive tips
Atomic force microscopy can
be used to determine frictional
and adhesive forces at surfaces.
Frisbie et al. (p. 2071; see news
story by Kaiser, p. 2010) have
determined chemical properties
of surfaces by performing force
measurements with derivatized
tips (either CH; groups, which
are hydrophobic, or COOH
groups, which are hydrophilic).
On surfaces that were litho-
graphically patterned with CH;
and COOH groups, the adhe-
sive interactions were much
stronger when the tip and sur-
face had similar functional
groups. These friction images
correspond to chemical maps.

Layer by layer

One route to new superconduct-
ing thin films is to grow new
combinations of layers artifi-
cially. Norton et al. (p. 2074)
grew two new families of high-
temperature superconductors
by using pulsed laser deposition,
in which either BaCuO, or
SrCuQ, was ablated from a tar-
getand deposited onto the grow-
ing surface. These materials
have an “infinite layer” struc-
ture and superconduct at tem-
peratures as high as 70 kelvin.

Specific cuts
Genetic data have indicated
that the RADI and RADIO
genes of Saccharomyces cerevisiae
are required for both recombi-
nation and nucleotide excision
repair. Bardwell etal. (p. 2082)
define the substrate specificity
ofaRadl-Rad10 complex. They
find that the Rad1-Rad10 en-
donuclease cleaves within du-
plex DNA adjacent to duplex—
single-strand junctions on only
the strand with the 3' single-
stranded tail. Such a substrate is

Mapping a second breast cancer gene

About 45 percent of families with inherited breast cancer show
genetic linkage to a locus on chromosome 17q21, called BRCAI.
Analysis of the subset of families that are not linked to BRCAI
enabled Wooster et al. (p. 2088; see News stories in 23 September
by Nowak, p. 1796, and O’Brien, p. 1798) to localize a second
breast cancer susceptibility locus, BRCAZ2, to chromosome
13q12-13. BRCA2 appears to account for the same proportion of
inherited breast cancers as BRCAI but, unlike BRCAI, does not
seem to elevate the risk for ovarian cancer.

predicted to be an intermediate
in both the recombination and
nucleotide excision repair pro-
cesses, thus explaining the role

of Rad1-Rad10.
| |

Yeast chromosome Vil
An international effort is un-
derway to identify all of the
genes in the yeast Saccharomy-
ces cerevisiae. Johnston et al. (p.
2077) have completed one part
of this project, the nucleotide
sequence of chromosome VIII.
Almost one half of the open
reading frames identified that
are likely to encode proteins are
not significantly similar to pre-
viously identified sequences.

Focusing on DNA
Particular gene sequences can
be targeted for mapping studies
with oligonucleotide probes,
but nonspecific binding often
limits this approach. Nilsson et
al. (p. 2085) have developed a
padlock probe in which two tar-
get complementary sequences
are split between the two ends
of the probe and held together
by a long linker sequence, such
as poly(T). After specific bind-
ing, the probe ends can be
ligated, which links the probe
around the target DNA. Such
tight tethering allows stronger
washing conditions to be used,
thus minimizing the background

signal from nonspecific binding.
High-resolution DNA mapping
benefits from stretching the
DNA as much as possible so
that marker positions can be
determined more accurately.
Bensimon et al. (p. 2096) show
that large DNA fragments (10°
base pairs) can be extended and
aligned on a glass surface cov-
ered with a silane monolayer.
Aswater evaporated from a drop
of a solution of DNA, the re-
ceding air-water interface left
DNA molecules that were
bound to the surface in a fully
extended state.

Deadly collaborators
The proto-oncogene c-Myc and
the tumor suppressor gene p53
have been independently linked
to the control of programmed
cell death (apoptosis). In experi-
ments with cultured mouse fi-
broblasts, Hermeking and Eick
(p. 2091) show that induction
of apoptosis by c-Myc activa-
tion requires the presence of
functional p53 protein. Thus,
p53 may mediate apoptosis as a
safeguard mechanism to pre-
vent cell proliferation induced
by oncogene activation.

Off axis
The establishment of the em-
bryonic axes in Drosophila re-
quires the asymmetric localiza-
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tion of morphogenetic mol-
ecules within the ooctye, a pro-
cess that depends on the micro-
tubule cytoskeleton. Theurkauf
(p. 2093) examined the effects
of two mutations, cappuccino
and spire, on the cytoskeleton,
that affect the specification of
both the dorsoventral and pos-
terior axes. Microtubules are
prematurely reorganized within
cappuccino and spire oocytes, and
cytoplasmic streaming begins
prematurely. This early stream-
ing is proposed to be incompat-
ible with the proper localiza-
tion of morphogenetic determi-
nants and leads to the disrup-
tion of axis determination in
the mutants.

Adenosine effects
in the brain
Large amounts of adenosine, a
potent modulator of synaptic
transmission, are present in the
mammalian brain. Manzoni et
al. (p. 2098) have studied syn-
aptic activity in guinea pig hip-
pocampal slices and worked out
a pathway for the effects of
adenosine release. Activation
of the N-methyl-D-aspartate
(NMDA) subtype of the
glutamate receptor by released

<]
4

/7
7

Adenosine

7

=5

Interneuron  Pyramidal cell

or applied glutamate increased
the extracellular concentration
of adenosine, at least some of
which was released from inter-
neurons. Adenosine in turn
spreads to nearby synapses and
presynaptically inhibited ex-
citatory neurotransmission.

1989



Broad Range e
Available Unstained or Prestained.

Unique “3-tube” format provides
= Protein MW Standards 7
= SDS Sample Buffer (5x)
= Reducing Agent (25x) Ve

Protein MW Standards can be adapted to ’
any gel system.

Advantages of “3-tube” format:

m Supplies enough SDS Sample Buffer and Reducing
Agent for analysis of 1,000 protein samples.

m Allows preparation of Reducing SDS Sample Buffer
just before use.

B Ensures uniform mobility for protein samples and
Protein MW Standards by use of same Reducing
SDS Sample Buffer.

m Permits long term stable storage for each component.

New England Biolabs Inc. 327

New England Biolabs Ltd., Cana 800) ; ’

New England Biolabs GmbH, Federal Republic of Ge Tel. (0 (06196) 3031 F ) Infolde.neb.con r‘” NEW ENGLAND
New England Biolabs (UK) Ltd., 84 86 (04¢ ( / N 1 "“} i
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SEE THE LIGHT with

ONE-STEP CLONING and
EUKARYOTIC Expression of PCR Products.

he TA Cloning® System from Invitrogen is the most efficient method for cloning PCR
products. With efficiencies greater than 80%, this simple one-step method eliminates
the need for complicated primer/linker strategies and inefficient blunt-end cloning tech-
niques. Now this proven technology can be used for direct cloning and eukaryotic expres-

sion of PCR products.

No
Subcloning
Required.

The Eukaryotic TA
Cloning® Kit combines
the simplicity and effi-
ciency of TA Cloning®
with the latest in eukary-
otic expression vector
technology. The new TA
Cloning® vector, pCR"3,
contains the immediate-early
cytomegalovirus promoter
upstream of the PCR product inser-
tion site. This enables you to proceed directly
from PCR cloning to expression in mammalian
cells—all without tedious and time-consuming
subcloning.

Efficiencies
Greater Than
60%.

With guaranteed cloning
efficiencies greater than
60% and eukaryotic
expression driven by
the most advanced
vector technology, the
Eukaryotic TA Cloning®
Kit (catalog no. K3000-01) is
your best choice for one-step
cloning and eukaryotic expression
of PCR products.
For detailed information
on the new Eukaryotic TA
Cloning® Kit, call Invitrogen
today.
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Austria 43-1-8891819 Australia 61-38089077 Finland 35-804208077 1_| Japan
Israel 972-8472563 Spain 34-3-4560607 Singapore 65-779-1919 > ;9‘ i
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vistra

DNA SYSTEMS

Designed to meet the
growing demands for
integrated systems in
life science research,
™Vistra DNA Systems
brings together the
strengths of
Molecular Dynamics'
instrumentation
capability and
Amersham's expertise
in innovative reagent
kit chemistry.

Sequencing Automation
from Cells to Gels

The ™Vistra DNA Labstation 625 is the only system that provides 'walkaway'
automation in DNA sequencing. Template preparation and sequencing reactions
are completely integrated on the Labstation, with flexible protocols available
for all major sequencing strategies. '

NO CENTRIFUGATION WITH FMP

Central to the design of the Labstation is FMP™, a novel
T Vitia DRA LS00 G separation method based on magnetic purification that
complete integration with removes the need for centrifugation. A complete range of
fluorescent sequencers. reagent kits ensure optimum performance with either
M13 or plasmid DNA templates.

INTEGRATION WITH FLUORESCENT SEQUENCERS
Designed for use with four color single lane fluorescent sequencers, the
Labstation offers unparalleled automation, consistency and accuracy in
DNA sequencing.

Poinks 704108350 Base 1704 Thu. Jon 30, 1904 1555 Pagatol2
FLE X010 10080 ¥ 0% 1200
10,38

Sarvgie 08
OysPromes(-21m13) 840 MATRIX.
.

For complete automation whatever your sequencing strategy

Call now: 1‘800 ‘9 'VISTRA (in the US))

In France, call (33) 1-6086-6513, In Germany (49) 2151-83870. In the UK. and other European countries (44) 732-762565.
Molecular Dynamics Inc. * 928 East Arques Avenue » Sunnyvale, California 94086-4520 USA

VISTRA IS AN ALLIANCE OF
U] Dynamics &
W Amersham LIFE SCIENCE

i
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© 1994, Molecular Dynamics. All rights reserved. Product specifications subject to change without notice.

Amersham, FMP and Vistra DNA are trade marks of Amersham International plc. Molecular Dynamics is a

trademark of Malecular Dynamics Corp. : = Ad 9440
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MAPPAIRS

The prime link to genetics today.

We would like to congratulate the
members of the Cooperative Human
Linkage Center and Science magazine for
producing and distributing the extremely
valuable,integrated genetic linkage maps
featured in this issue. All of the markers
shown on these maps are available from
Research Genetics as MapPPAIRS™. These
highly informative microsatellite markers
consist of a pair of PCR* primers which
flank a simple sequence repeat that is
polymorphic.

Our list of MAPPAIRS™ is continually
growing. Currently, our stock includes
over 4,000 human and 5,000 mouse
MaprPaRs™. We are also collaborating
with groups working with many other
genomes. To date we offer markers for:

G Dye Labeled Map PAlrs ™
»  Over 600 human markers and 400
mouse markers are available with

H .
Ml:::: fluorescein attached to the 5' end of one
Rat of the primers.
Arabidonsis In addition, multi-colored fluorescent
Zebraﬁ;})1 linkage markers are now available.
Bovine These include over 400 dye labeled
White Pine MaPPAIRS™ designed to both size and
Coming Soon: color multi-plex on fluorescent
1g*urke . detection instruments. These markers
MonkZ allow multiple genotypes per lane by
Pi ; using different colored dyes and by
Sog bean grouping markers into bins of different
Cafline size ranges. For more information

please contact Research Genetics.

™ The use of microsatellite markers for genetic analysis is covered by United States and foreign patents licensed to Research Genetics. Purchasing these markers from Research Genetics or one of its agents
automatically grants the user a license for all applications except clinical diagnostics. For information about how to obtain a license for clinical application, contact Research Genetics, USA 205-533-4363.

*The Polymerase Chain Reaction (PCR) process is covered by patents owned by Hoffman-LaRoche. Use of the PCR process requires a license. A license for research may be obtained by purchase and use
of authorized reagents and DNA thermocyclers from the Perkin-Elmer Corp. or by otherwise negotiating a license with Perkin-Elmer.

Research Genetics, Inc.

2130 Memorial Pkwy SW ¢ Huntsville, AL « 35801
U.S. or Canada 800-533-4363 « U.K. 0-800-89-1393 » FAX 205-536-9016
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Introducing a new tool for DNA sequencing . ..

IsoTherm™ DNA Polymerase

Compared to modified T7 DNA polymerase,
IsoTherm offers:

Sequencing a high G+C content
template with the IsoTherm
DNA Sequencing Kit.

AC G

@ Superior performance in isothermal (non-
cycling) DNA sequencing of “difficult” templates.

Having optimal activity at 65°C, IsoTherm DNA Polymerase can

e sequence through regions of secondary structure or high G+C
A _ content where lower-temperature isothermal enzymes like
00 rnies of 4 ingle: = |- 250 modified T7 DNA polymerase (e.g., Sequenase®+) can fail.

stranded DNA tem-
plate with approxi-
mately 70% G+C con-
tenlt was sequenced
with the IsoTherm
DNA Sequencing Kit
using internal labeling
with [o-"S]-dATP. As
shown in this autora-
diogram, over 300
bases of sequence are
clearly readable on a
standard 8% polyacry-
lamide gel.

20| & A shorter reaction time and need for less
' enzyme & template, for fast results at lower cost.

50| & Thermostability for use in high volume DNA
sequencing and with robotic workstations.

Unlike modified T7 DNA polymerase, IsoTherm DNA Polymerase
is thermostable, remaining active even after 2 weeks at 25°C.

¥ Easy-to-perform sequencing protocols, that can
‘ be used with a variety of labeling methods and manual or auto-
L mated sequencing procedures. No thermal cycler is required.

IsoTherm DNA Polymerase is available as the enzyme alone or in IsoTherm DNA
Sequencing Kits containing all needed reagents except the label.

from Epicentre....leading in new enzymes for molecular biology

*Sequenase is a registered trademark of United States Biochemical Corp.

EPICENTRE TECHNOLOGIES
1202 Ann Street  Madison, W1 53713 Do you have the new 1994/95 catalog?

800-284-8474 Call for a free copy.

...when you need fo be sure of the qualily

Outside of the U.S. contact the distributor in your country, call 608-258-3080 or fax 608-258-3088

Australia: Andromeda Scientific 02-418-1684 Japan:  Bokusui Brown Co., Ltd. Spain: Ecogen, SRL. 93-456-0607

Austria:  ViennaLabs 01-740-40-190 06-441-5103 or 03-3545-3740 Laboratorios Synthex 93-218-3021

Benelux: Biozym Nederland B.V. 31(0)45-327755 Cosmo Bio 03-3663-0722 Sweden:  Bio-ZacAB. 858350374

Canada: Cedarlane Laboratories 800-268-5058 Korea:  LRS Laboratories, Inc. 82-2-924-8697  Switzerland: Inotech AG. 057-26-11-00

France: TEBU,SA. 1-34-84-62-52 New Zealand: Intermed Scientific Ltd. 64-9-443-1284  Taiwan: Protech Technology 2-381-0844

Germany: Biozym Diagnostik GmbH 5152-2075 Norway, Denmark, Finland, lceland: United Kingdom: Cambio 223-66-500 5.

Israel: Rhenium Co., Ltd. 02-436819 MedProbe, AS. 47-22-200-137 “EPICENTRE TECHNOLOGIES
Maly:  SPA-BioSPA Division 02-891391 Singapore:Scimed PTE Ltd. 65-266-1884
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Thinkof us
as your
research
foundation.

When you're probing |
or recording at the single-
cell level, there’s no room
for error, or vibration.

Our patented Gimbal
Piston® Air Isolator System —
effectively eliminates both verti-
cal and horizontal floor vibration.
When it’s combined with our
unique, highly damped, stainless
steel laminate tops or steel hon-
eycomb, spillproof CleanTop®
you are assured of unequalled
performance.

That's why leading research-
ers worldwide specify TMC vibra-
tion isolation systems: laboratory
tables, optical tables, table-top

and floor platforms.
@ Each component of these
| precision systems is de-
| signed to assure the most
| effective vibration protec-
= tion possible for your
most critical applications.

For support you can count on,
move up to TMC vibration isolation
systems. Contact our Technical
Sales Group today.

TML

Technical Manufacturing Corporation
15 Centennial Drive ® Peabody, MA 01960, USA
Tel: 508-532-6330  800-5429725 Fax: 508-531-8682

Vibration Solutions
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GENSEI
CEVPEL

GUARANTEED OLIGOS ™

CONNECT
YOURSELF TO OUR

ORDER AT : oligos@gensetlj.com
For quotation : marketing@gensetlj.com

EUROPE & ASIA
ORDER AT : oligos@genset.fr

For quotation : marketing@genset.fr
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AUSTRIA
JAPAN

Simultaneons CD4, CD8 measurements
wusing CD3 cells as the gate criteria.

Whole blood was labeled with CD3-PE,
CD4-Quantum Red and CD8-FITC in

a single tube.

Szgma
MINUNO

Chemicals

AUSTRALIA
MEXICO

BELGIUM
NETHERLANDS

BRAZIL
SOUTH KOREA

Quantum Red™ tandem dye provides
three color capabilities for virtually all
flow cytometers. Simultaneous analysis
of multiple cell populations or
fluorescence gating is now possible.
Quantum Red offers:
* Lower emissions in PE channel
compared to other tandem dyes

* Less compensation required than in
previous generation third color dyes

¢ Equivalent brightness when
compared to PE

¢ Minimal compensation required for
two color analysis with FITC labels

* Economical cost

CZECH REPUBLIC
SPAIN

FRANCE

A Sigma-Aldrich Company

Circle No. 17 on Readers’ Service Card

GERMANY
SWITZERLAND

Quantum Red is available conjugated to:

* Strepravidin
(Sigma Product No. S 3402)

* Human and Mouse CD Markers
* Isotype controls

SIGMA

Where Science and Service Come Together.

Call collect: 314-771-5750,
800-325-3010,

or contact your local Sigma office.

HUNGARY
UNITED KINGDOM

INDIA ITALY
UNITED STATES



CUSTOM PEPTIDES,
LOTS OF CHOICES.
ONLY ONE STANDARD
OF QUALITY.

Choose the purity level that

best suits your research, and
your budget. Pick your quantity.
Name your modification. But
don’tlook for a choice in quality
from Genosys — only the best is
acceptable. So every Genosys
peptide is verified by both HPLC
and mass spectral analysis.
100% guaranteed, priced from
U.S. $25* per amino acid.

For more information, call

(+44) (0)1223-425622

GENDSYS

Genosys Biotechnologies, Inc.
162A Combridge Science Park

Milton Road, Cambridge CB4 4GH, U.K.
Phone: +44 (0] 1223 425622

Fax: +44 (0) 1223 425966

E-mail: 100140.2401@ compuserve.com
In Japan:

Kurabo Industries Ltd.,

Biomedical Dept. (Osaka, Jopan)
Phone: 0720-20-4504
Fax: 0720-21-9641

*£18, DM45, FFr150, Lit 43000
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Take Charge
of High Gel
Documentation
Costs!

* 7 to 10 cents/print

» Exposure, 1/30th to 30 sec.

* Zoom and Pan

* Auto & manual enhancements
e On screen annotation

* Image sharpening &
noise reduction filters

Image Analysis

¢ Densitometry

* M.W. calculation

¢ R, measurements

e 3-Dplot

* Microtiter plate quantitation

I1S-1000

Digital Imaging System

Alpha 1-800-795-5556
Innotech Phone: 510-483-9620
Corporation Fax: 510-483-3227

14743 Catalina St., SanLeandro, CA USA 94577
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GENOME
RESEARCH

WORLDWIDE
WITH

GUARANTEED
OLIGOS

| WHAT YOU ORDER

WHAT YOU GET
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USA - GENSET Corp.
Fax : (1) - 800 551 5291

EUROPE - GENSET SA
Fax:(33)-1435668 18

JAPAN - GENSET KK
FAX : (81) - 3 3585 5351
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Major scientific

breakthrough at
Atholton High.

It’s the kind of breakthrough every science
teacher cherishes.

Sally Ann Cooper, a biology teacher at
Atholton High School in Columbia, Maryland,
designed an elaborate experiment involving two
groups of genetically identical mice. As the
experiment progressed, something wonderful
happened. Her students began thinking like
scientists. Because Ms. Cooper had succeeded in
making the process of science—the methodical
formulation and testing of hypotheses—as exciting
as the results.

Ms. Cooper is one of many participants in
the Graduate Fellows Program in the University
of Maryland System, which brings together out-
standing math and science teachers to explore
new ways to motivate students.

As a major program underwriter, Martin
Marietta is proud to join with these teachers and
the University of Maryland System in support-
ing our nation’s critical educational initiatives.

And we’re even prouder to know that,
thanks to Graduate Fellows like Sally Ann
Cooper, more students are gaining insight into
how math and science will enhance their careers
after graduation.

Every breakthrough in science starts with
a discovery. Sally Ann Coopet’s students enjoyed

finding that out.

MARTIN MARIETTA

6801 ROCKLEDGE DRIVE, BETHESDA, MARYLAND 20817
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Brightfield

Darkfield

Phase
Contrast

Fluorescence

Differential
Interference
Contrast

Polarizing

Micromanipulation
& Microinjection

Today you're typing tissue. Tomorrow you're trapping genes.

For as little as $9206 you can have the unsurpassed performance
and expandability of a Zeiss Axiovert®inverted microscope.

With the advancements in biomedical research coming so quickly, you can’t afford
to be limited by your microscopes. Whether you're doing routine scanning, or microin-
jection of living cells, a Zeiss Axiovert 100, 135, or 135M can make it easier.

The open stage and Zeiss Long Distance System condensers and objectives leave ample
room for peripheral equipment and the manipulation of specimens.

Advanced ergonomics, unsurpassed stability, and famous Zeiss ICS optics make it easier to
obtain clear, high-contrast, true-color images in all techniques, and allow documentation at
very low light levels. Up to five ports permit photo, video, and other documentation to be
used simultaneously.

System Integrated design means Axiovert inverted microscopes can be configured and
upgraded with a wide variety of Zeiss special optics, light sources, stages, manipulators, and
documentation components...to meet your needs now and in the future.

Call us today at (800) 233-2343 or fax (914) 681-7446 to learn more about the best way to
get Zeiss precision working for you. Don't accept imitations when you can have the best.

Carl Zeiss, Inc.
Microscope Division
One Zeiss Drive
Thornwood, NY 10594

Video
Mlicroscopy

Confocal
Microscopy

Image
Analysis

Microscope
Photometry

SEE

WHAT

YOU'RE
MISSING



Information

To elucidate the properties of your protein, let one of
the Immobilon™ transfer membranes pull out the maximum
information possible.

Millipore has developed unique Immobilon matrices—
each optimized for different biomolecule studies.

Immobilon-P is the ideal PVDF matrix for general
western blotting and immunodetection, delivering stronger
bands and better signal-to-noise than traditional nitrocellulose.
The broad compatibility of PVDF makes it particularly well
suited for amino acid analysis.

Immobilon-P*° is a specialized PVDF membrane that
binds three-to-five times more protein than conventional
PVDF. The capture of peptides or low-abundance proteins

Infernet Lab Catalogue: access URL menu, type:http: / /www.millipore.com

Superhighway.

with nearly 100% efficiency makes this the membrane of
choice for high-yield sequencing.

For peptide mapping of N-terminally blocked
proteins, there's no better choice than Immobilon-CD. lts
cationically-charged PVDF surface permits reversible sample
immobilization, allowing protein bands to be eluted from
the membrane after transfer for sequencing.

Don't let vital information slip through your fingers.
Take the high road—and find out what you've been missing.
For a free sample of the Immobilon membrane of your choice
and key references, in the US and Canada call 1-800-
MILLPORE ext. 8202. Japan, fax to (03) 3474-9141.
Europe (fax to our Paris headquarters), +331.30.12.71.83.

MILLIPORE

© 1994 Millipore Corporation
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GeneAmp PCR Inst_rument Systemsr 7




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.

There’s no limit to what you can achieve
with our thermal cyclers.

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: 905-821-8183 Fax: 905-821-8246

Japan Tokyo, Japan Tel: 81-473-80-8500 Fax: 81-473-80-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 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.
= Perkin-Elmer is a registered trademark of The Perkin-Eimer Corporation.
l 50 GeneAmp is a registered trademark of Roche Molecular Systems, Inc.

RIVIIM  The GeneAmp PCR process is covered by the LS. patents owned
by Hoffmann-La Roche, Inc. and F. Hoffmann-La Roche Ltd
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GENE DISCOVERY

Innovative technology removes laboratory bottlenecks.

dvanced technology and automation of molec-

ular biology accelerate the process of Gene

Discovery — economically, consistently, and with

more reliable results.

ACCELERATE THE PCR PROCESS

From reaction setup and primer acquisition
to sample analysis, Beckman enables you to
save time and money, and improve accuracy.

The Biomek® 2000 BioRobotics
System maximizes the convenience, speed
and confidence of PCR* sample prepara-
tion. Atleast 96 PCR reactions canbe setup
in one hour without sample cross contami-
nation. Reagent usage is minimized with
accurate and reproducible pipetting of
volumes as small as 1.0 pL. Biomek
automation allows fast and error-free
performance of even the most complex

INCREASE DNA SEQUENCING THROUGHPUT

Setup and reaction times for DNA sequencing are dramatically

improved by the application of innovative technology and

Research workflow can be restricted
by any number of factors.

automation. The Biomek 2000 minimizes the
possibility of human error with unique inter-
changeable liquid-handling tools that deliver
accurate volumes from 1.0 puL to 150 mL.
It prepares sequencing reactions on 96
templates in less than one hour. The system
adapts to your existing labware and proce-
dures to automate time-consuming sample
and reagent transfers.

Proper sample setup is also critical to
maximizing sequencing productivity. The
DU® Series Nucleic Acids Analysis System
accurately quantitates template DNA and
primers to help eliminate redundant sequenc-
ing reactions. To further speed up the process,
Beckman offers innovative Optima™ Ultra-
centrifuges and Near Vertical Tube (NVT™)

PCR setup protocols. rotor technology for purifying
tivelyzfol(li uﬁgf; hﬁgﬁtqﬁi; : QQ _— plgsn:ids in CsCl gradients in 20
research-ready oligonucleo- (%) 0 §§§ R
tide in less than one hour  Proouc  Prme or 838
with our Oligo 1000 DNA  Prose i One Hor T THE BECKMAN PLUS
Synthesis technology. This
eliminates reliance on out- el ¢ 88888 Beckman helps you elimi-
side suppliers and increases 3 nate bottlenecks in your
laboratory efficiency. 8 molecular biology processes
Automate and acceler- Sesececs with innovative technologies,
ate PCR verification and A‘“:'::';R:o(:qv;fz':"':“ - F“;mﬁ“‘ laboratory automation, and
product sizing with the 883803 worldwide applications and
PACE™ 5000 Series Capil- Seate scientific support. For free
lary Electrophoresis System Y 33555582 applications information
using dsDNA chemistries. sss83css about all our Gene Research

The system’s sensitivity and
high resolution provide
quantifiable detection using
only nanoliters of sample.

DNA ano Primers

QuanTiate Tempuate

60000
00000
060000
00000
00000
00000
00000
00000

Innovative technologies remove
research bottlenecks.

PrePaRE SEQUENONG

Products, contact your local
Beckman office.

Reacrions on

96 Temprares v One Hour

BECKMAN

Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 85656-0. Canada (800) 387-
6799. China (861) 5051241-2. France (33) 1 4301 70 00. Germany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 3-3221-5831. Mexico
5255755200,525575 3511. Netherlands 02979-85651. Poland 408822, 408833. Singapore (65) 339 3633. South Africa (27) 11-805-2014/5. Spain (1) 358-0051.
Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (0494) 441181. U.S.A. 1-800-742-2345.

* PCR is covered by patents owned by Hoffmann-La Roche Inc. © 1994 Beckman Instruments, Inc.
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Our new Short Gels, combined with our ALF* DNA 700 microsatellites

sequencer, bring you your microsatellite analysis results in per day. The sort of speed reading that makes

record time. Short Gels produce results faster — in half the all other systems seem illiterate.

time other sequencers take — with a consequential increase Pharmacia Biotech

in throughput capacity. puts time on your side. PharmaCia
With Short Gels, using 3 different size windows, in %

40 lanes with 6 runs per day, you can analyze over B|°teCh

Head office Sweden Tel +46-18 16 50 00 Australia Tel +61-2 367 42 00 Austria Tel +43-1 68 66 25 0 Belgium Tel +32-3 272 14 69 Brazil Tel +55-11-872 68 33 Canada Tel 1-800-463-5800 Denmark Tel +45-48 14 10 00

Finland Tel +358-0 5021 077 France Tel +33-1 30 64 34 00 Germany Tel +49-761 480 30 Great Britain Tel +44-727 8140 00 Holland Tel +31-1650 80 400 Hong Kong Tel +852 811 8693 India Tel +81-44 453622
Italy Tel +39-2 27 32 21 Japan Tel +81-3 3492-9497 Malaysia Tel +603 7353 972 Norway Tel +47-83 89 23 10 People’s Republic of China Tel +86-1 256 5603, Ext.1202/1204 Portugal Tel +351-1 417 2472

Republic of Korea Tel +82-2 5110801 Russian Federation Tel +7-95 941 61 39 Spain Tel +34-3 589 07 01 Sweden Tel +46-8 623 85 00 Switzerland Tel +41-1 802 81 50 Taiwan Tel +886-2 831 53 10
United States Tel 1-800-526-3593 Eastern Europe Tel+ 43-1 982 38 26 Far East Tel +852 811 8693 Latin America Tel +55-11 872 68 33 Middle East Tel +30-1 96 27 396 Other countries Tel +46-18 16 50 00 (9401)
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The blood sample is placed
in a syringe. The white cells
are adsorbed by the Leukosorb
filter as the blood passes
through the fibrous matrix
(Figure I).

Leukosorb™, A
New Filtration
Medium.
Leukosorb is a new filtration
medium from Pall which is
designed to immobilize white
cells from whole blood or
packed red cells. The process
eliminates all tedious centrifu-
gdation steps, and can be com-
pleted in less than one hour.

I-Blood Volumes As

Little As 50 pl.

A wide range of blood volume
can easily be processed from as
little as 50pl to as much as 50ml.

In Under An Hour

Extract DNA

Without A
Centrifuge.

After adsorption of the white
cells, the filter medium is
washed in a hypotonic saline
solution. After the wash, no red
cells remain on the Leukosorb
medium.

[I-Extract DNA.

Now, the Leukosorb filter
disks are placed in a microfuge
tube with proteinase enzyme to
free the DNA from the immobi-
lized white blood cells.

USA
(516)
484-5400

Japan

United Kingdom
(705) 30-3303

[1I-Ready For DNA
Analysis.
The process is now com-
pleted. The resulting DNA

lysates can be
used directly for
hybridization or
for PCR amplifica-
tion (Figure III).
Total time from
start to finish is
less than one
hour. For a free
sample pack, con-
tact Pall at one of
the locations listed
below.

(03) 3495-8343

Pall BioSupport Division
East Hills, New York 11548
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INTRODUCING THE AMES Il ASSAY...
DEevELOPED™ TO REPLACE THE ORIGINAL.

NEew AMES Il - MORE
SENSITIVE, MORE SPECIFIC,
MORE QUANTITATIVE THAN
THE ORIGINAL AMES ASSAY

Ames II, a new version of the Ames
Assay, has been developed to identify
base-pair substitution mutations upon
detection of mutagens. Ames II comes
in a 96-well microtiter format for easy
manipulation.

Six Salmonella typhimurium strains
have been constructed, each of which
carries a different missense mutation
in the histidine operon that is designed
for reversion via the base substitution
unique to each strain.

Ames II lets you identify missense
mutational spectra caused by mutagens
without the need to sequence. Strains
can be combined and used as a single
mixture for rapid screening due to

STEP 2 STEP 4 % | STEPS
* Transfer 0.1ml of cell + Plate remaining cells | |+ Score reversion & cell
. suspension for dosing for revertants | | viability plates
* Incubate 90 min. @ 37°C ¢ Incubate @ 37°C/2days =+ Calculate survival and
. @300rpm " fold inductions

The XenoMatrix™

The XenoMatrix™ integrates results from a variety of

Xenometrix tests into a single database. It then produces a
unique “fingerprint” for individual compounds, which graphi-
cally demonstrate different toxicological end points and provide
internal confirmation from different tests that a compound is, or
is not, problematic for a particular human cell or tissue.

I
AMES || E. coul TRPJ YeasT DeL

(- THE XENOMETRIX GEN-TOX ASSAYS | *Developed by P.Gee, D.M. Maron and B.N. Ames, Proc Nat Acad Sci
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minimal complementation among the
six strains. Low spontaneous reversion
frequencies allow the detection of mu-
tagens at lower concentrations without
loss of sensitivity to a large range of
doses. Simultaneous cell viability and
reversion inductions are easily done.
For details, contact: Xenometrix, Inc.
2860 Wilderness Place * Boulder, CO
80301 USA e Fax: (303) 447-1758
Toll Free: 1-800-436-2869

‘5;—

METRIX

MOLECULAR TOXICOLOGY
& INFORMATION ASSAYS



Put Your Research on the Map with
GIBCO BRL Products for RNA Isolation,
RT-PCR, and Exon Trapping.

Whether your work involves mapping,
cloning, sequencing, expression, or gene
identification, Life Technologies has
. the right product for your application.

Gisco BRL TRIzoL™ Reagent is a complete,
ready-to-use solution for the easy isolation of total RNA
from cells or tissue of human, animal, plant, or bacterial
origin. This monophasic solution of phenol and guani-
dine isothiocyanate delivers RNA yields superior to
other purification methods.

SuperScripT™ IT RNase H™ Reverse Transcriptase
L (RT) generates >50% more full length cDNA and
greater yields of first strand cDNA than other RTs.
It's uniquely engineered to reduce RNase H
activity (10%- to 10’-fold) without any loss of
DNA polymerase activity. You can amplify any
region of any message and achieve outstanding
RT-PCR results.

, And now, GiBco BRL Tag DNA Polymerase is both
licensed and qualified for PCR, assuring optimal RT-PCR
results. Rigorous quality assurance testing ensures that you can
always count on its performance.

The GiBco BRL Exon Trapping and 3" Exon Trapping Systems
provide the fastest, most direct approach for identifying genes in
subcloned genomic DNA. Utilizing SuperScripT II RT and
UDG for ligase-free cloning, hundreds of kilobases of genomic
DNA can be screened in a single transfection.

| SUPERSCRIPT
SUPERSCRIPT Il

TOTAL cDNA YIELD (%)
FULL LENGTH SYNTHESIS (%)

For more information, contact your local sales representative.

Comparison of Reverse Transcriptases using
1 pg of a 7.5-kb RNA Template.

LIFE e TECHNOLOGIES.

Producer of GiBco BRL Products

SuperScrIPT™, TRIZOL™, and the Life Technologies logo are trademarks of Life Technologies, Inc. For research use only. Not intended for human or animal diagnostic or therapeutic use.
94-126



SCIENCE

HUMAN GENETIC MAP

GENOME MAPS

SCIENCE COORDINATOR
Barbara R. Jasny

AUTHORS

Cooperative Human Linkage Center (CHLC): Kenneth H. Buetow, Susan Ludwigsen,
Titia Scherpbier-Heddema, John Quillen, Fox Chase Cancer Center, Philadelphia, PA, USA
Jeffrey C. Murray, Val C. Sheffield, University of lowa, lowa City, IA, USA
Geoffrey M. Duyk, Harvard Medical School, Boston, MA, USA
James L. Weber, Marshfield Medical Research Foundation, Marshfield, WI, USA

Généthon: Jean Weissenbach, Gabor Gyapay, Colette Dib, Alain Vignal, Evry, France
Jean Morrissette, Centre Hospitalier de 1'Université Laval, Québec, Canada
G. Mark Lathrop, INSERM, Paris, France

Ray White, Norisada Matsunami, Steven Gerken, Roberta Melis, Hans Albertsen, .
Kenneth Ward, Rosemarie Plaetke, Shannon Odelberg, University of Utah,
Salt Lake City, UT, USA

David Ward, Patricia Bray-Ward, Joan Menninger, Jonathan Lieman,
Trushna Desai, Amy Banks, Yale University, New Haven, CT, USA

REVIEWERS
Aravinda Chakravarti, Case Western Reserve University, Cleveland, OH, USA
Nigel K. Spurr, Imperial Cancer Research Fund, Potters Bar, Herts UK

Art Direction: Amy Decker Henry; Design, Coblyn Designs; Illustrations, Susan Nowoslawski

Fluorescent chromosomes: Paul Meltzer, Jeffrey M. Trent,
National Center for Human Genome Research, Bethesda, MD, USA
Joan Menninger, Jonathan Lieman, David Ward,

Yale University, New Haven, CT, USA

We would like to acknowledge the contribution of Jean Dausset, Howard Cann, Daniel Cohen,
I[lya Chumakov, and the staff at CEPH, whose work was essential to the
construction of the human genetic linkage maps.

Sponsored by

LIFEeTECI—NOLOGIES



We taught this old dog
some new tricks.

Speed.

In less than five minutes, Pierce
Phosphocellulose Units will separate
excess [-“PJATP from phosphorylated
pepfide. The innovative bucket design
features a phosphocellulose membrane
in a spin-column format, eliminating the
tedious wash steps of the traditional
paper disc procedure.

Phosphocellulose

The same old phosphocellulose
paper you're used fo working with,
in an innovative, easy-to-use new

format.
—— Easy disposal.
B Radioactive liquid waste is contained

S in the tube for easy disposal.
Easy handling. N
Sample handling is convenient — all reaction T
components necessary for assays are contoined Reduced radioactive waste.
within the units. The sample buckets containing S Only 1 ml of radioactive liquid
the phosphocellulose membrane and bound waste is generated per sample.

phosphorylated peptide are easily transferred
to scintillation vials for counting.

Try the new Pierce Phosphocellulose Units for radioactive
kinase assays—theyre a scientist’s best friend.

Ask us about the new Pierce
PKC and PKA Colorimetric
Assay Kits.

29520 Pierce Phosphocellulose Units sto
Contents: 100 Pierce Phosphocellulose Units
100 Additional Receptacles

To order in the U.S.A.: Pierce = 3747 N. Meridion Rd. - 0.Box 7 - Rocklord, 1L 61105 - Telephone: 800.874.3723 FAX: 800.842.5007
European Office: Pierce Europe BY. - P.O. Box 1512 - 3260 BA Oud Beijerland - The Netherlonds - Telephone: 31.1860.19277 FAX: 31.1860.19179

European Distributors: Denmork 44948822 ltaly 025097220 Norwosy 22727100 United Kingdom 0244382525 [~ H
Austrio 018891819 Frone 070038855 Holland 0206113133 or Spain 017290333 Sweden 087460035 .'= ERCE
Belgiom 036465511 Germany 0224196850 076795795 Switzerlond 0217287772

a Perstorp Biotec Company

Outside Europe and the U.S., contact Pierce U.S. for your local Pierce distributor. Telephone: 815.968.0747 FAX: 815.968.8148

Pierce Chemical Company, 1994. Patent Pending
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A New Spin On DNA Recovery From Agarose.

Internet Lab Catalogue: access URL menu, type: http:/ /www.millipore.com

Painless Elution. Literally.

When it comes to DNA elution
from agarose gels, it doesn't get any
easier than Millipore’s Ultrafree®MC
0.45pm centrifugal filters. Just cut out
the DNA band. Freeze/thaw. Macerate
the gel. Place in an Ultrafree-MC unit.
Spin a couple of times. That's all it
takes for clean, concentrated DNA. It's
simple. Painless. And with our special
trial offer, it's free.

For an Ultrafree-MC sample,
give us a call. US and Canada,
1-800-MILLIPORE ext. 8017 Japan,
fax to (03) 3474-9141. Europe
(fax to our headquarters in Paris),
+33.1.30.12.71.83.

MILLIPORE

© 1994 Millipore Corporation
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NEW TEGHNOLOGY |

Quixell -a revolutionary
new system for the
automated selection
and transfer of
single cells...

cell
at a time.

elte cII eing drawn itoQuiell’sass icrpipe. All other L
cells remain undisturbed.
Stoelting Co. 620 Wheat Lane
Wood Dale, IL 60191 USA
(708) 860-9700

STOELTING
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Nitric oxide sensor

1s0-NO provides
accurate and stable
nitric oxide (NO)
measurements over
a range of nitric
oxide concentra-
tions from 1 nM (0.03 ppb) to 20 uM (600 ppm) in both
aqueous solutions and gas mixtures. With a probe tip
diameter of 2 mm and low NO consumption, this instrument
excels in making measurements in vivo or in vitro in small
sample volumes. Can also be used for continuous-flow
monitoring of nitric oxide in small amounts of fluid.

World Precision Instruments, Inc.

175 Sarasota Center Blvd. ® Sarasota, FL 34240-9258 USA
Telephone: 813-371-1003 ® FAX: 813-377-5428

UK: Astonbury Farm Business Centre e Aston, Stevenage,
Hertfordshire SG2 7EG England

Telephone: 0438-880025 ¢ FAX: 0438-880026

Germany: Wiesenbacher Weg 6, D-69256 Mauer
Telephone: 06226-60127 o FAX: 06226-60126
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Linscott's "Lessons in Lab Science"

CHOOSE ONE of TWO METHODS R LOCATING REPELENTS:
‘ I Pt i sy

READ ALL THE B. CONSULT - LINSCoTTS,
J

* PropveT CATALOGUES
IN THE WOELD,

4
e

\ -

Tells you where to buy:
+13,000 Monoclonals
+14,000 Polyclonals
#20,000 Other Biologicals

Updated every 6 months - Also available on diskette

You don't
waste your
reagents. Why
waste time
finding them?

Western Hemisphere
Linscott's Directory

4877 Grange Road

Santa Rosa, CA 95404 USA
Phone: (707) 544-9555

Fax: (415) 389-6025

Scandinavia & Germany
Linscott's Directory

Postbox 188

Falun 79124 SWEDEN

Phone: 46-23-39231

Fax: 46-23-39232

All Other Countries
Linscott's Directory

Box 55, East Grinstead
Sussex RH19 3YL ENGLAND
Phone: 44-34282-4854
Fax: 44-34282-4212

LINSCOTT'S DIRECTORY

The world's resource for locating immunological and biological reagents
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t CM 0865.6.94 (Lett)

CMPS, the world’s largest producer of

custom peptide products offers a wide range
chemical modifications including biotinylation,
phosphorylation, cyclization, labelling and
conjugation. Custom polyclonal and monoclonal
anti-peptide sera services are also available.

Fully license

r

From a low $200 per peptide
Uncompromised quality, reliability and service
Mass spectral analysis on all peptides

One milligram to multi-gram quantities

Full range of purities and lengths

d GMP facility




A New Spin On PCR Cleanup.

Spin. Spin. Done.

Now you can separate primers
and dNTPs from PCR-amplified fragments
in just two, five-minute spins in your
centrifuge. Simply use Millipore's
Ultrafree®MC (30K Nominal Molecular
Weight Limit] centrifugal filters—and
your sample is ready. There'’s no need
to run additional purification procedures.
No separation method is faster or
easier—or gives you higher recovery
of amplified product.

Want to give it a whirl2 Give
us a call and we'll send you a free
Ultrafree-MC sample. US and Canada,
1-800-MILLPORE ext. 8017. Japan, fax
to (03) 3474-9141. Europe (fax to our
Paris headquarters), +33.1.30.12.71.83.

MILLIPORE

Infernet Lab Catalogue: access URL menu, type: hitp://www.millipore.com © 1994 Millipore Corporfion
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advantage of gur glexibility
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{

£

Call us today and discuss how CMPS can offer an unequalled range of peptide products
and services with worldwide support for research, drug discovery and development.

North American International European
Sales and Service Sales and Service Sales and Service
3550 General Atomic 11 Duerdin Street 36 quai Fulchiron
San Diego CA 9212 Clayton, Victoria 3168 69005 Lyon FRANCE
Tel: 800 338 4965 AUSTRALIA Tel: +33 72 41 7039
Fax: 800 654 5592 Tel: +613 5651111 Fax: +33 78 37 4062
Fax: +613 565 1199 The leaders in Peptide Technology Innovation
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Get the Peoi

Photometrics
introduces ImagePomt,
scientific imaging at the

TOUCH OF A BUTTON. ,

The world’s first affordable, integrating,
scientific cooled CCD video camera.
Primary Point Digitization (PPD):™ Unlike conventional

video cameras, ImagePoint digitizes the image immediately
and stores the digital image in the camera. This greatly
reduces electronic noise resulting in a clearer, higher quality
image and improves the dynamic range of the camera.

Easy to Install and Use: Simply attach ImagePoint to a
video monitor, plug in the hand-held controller to select

image settings from an on-screen menu and you will be
® Primary Point Digitization — Low noise, scnennﬁc/quanutanve imaging

taking images WI'thm Scco'nds. You fion Leven 1:1€cd 2 ® Hand-held controller — Control camera settings easily via on-screen menu
computer to begin capturing scientific-quality images. No m Compatible with all video equipment — Easily integrated with your
other camera compares to the cost effective qualify of existing video equipment
ImagePoint for easy set-up and use. ® Direct computer interface — No need for an expensive frame grabber
m Continuous or still imaging — Allows for real-time, fast focusing or
scientific still-image capture
m Simplified 4-step start-up — Simply unpack, plug in hand-held controller,
attach a video monitor, power-up and you'll be taking images in seconds!

APPLICATIONS # Peltier Cooled CCD — Virtually eliminates dark current (noise) durin:
Y g

m Video microscopy longer exposures

m Fluorescence microscopy m Variable exposure times — Allows on-chip integrated exposures up to

40 seconds for extremely low light level imaging
® Built-in digital contrast enhancement — Contrast stretching and pseudo-
color LUTs permit visual display of faint image details and let you take full

m FISH (Fluorescence in situ Hybridization)
Gel electrophoresis

- Denm'tometry advantage of true, 8-bit dynamic range
u Survedl;ancc ® Software Compatible with other Photometrics cameras — Provides
m OEM video camera upgrades seamless upgrades to higher performance cameras if required and protects
m Low light level imaging software investment
BEE
I S E

Photometrics

3440 East Britannia Dr. = Tucson, Arizona 85706 = FAX (602) 573-1944 = TEL (602) 889-9933
Worldwide distribution. Contact us for the representative nearest you.
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Whydo — -+ an assay -

=== In several < — = — - -
L»places- -+ when you- 4
= === ccin do it <---—--:
L-»all- - -»right---:

F-------J

| ~&—— Whether you're doing receptor binding,
second messenger studies, cell culture
and proliferation or immunoassays,
MultiScreen has been proven

foster, simpler, and more efficient.

Incubate, filter, precipitate, immobilize, horvest —————— g
and defect directly in the MultiScreen assay
plate. Compared to conventional methods, its
96 discrete filter tubes reduce reagent usage by
50-90%, and radioactive waste by >95%.
Compatibility with direct microplate scintillation
countes dromatically improves throughput. 4 Let Millipore’s Technical Service help
you choose the optimum membrane
or filter for your assay—glass fiber,
cellulosic or charged membranes,
Immobilon™ series, low-binding
Durapore® and maore.

MulfiScreen handles every assay step.
Its patented underdrain assures
reliable, mulfiple incubations. To
remove supematant, just apply
vacuum to wash or quantitatively
collect filtrate. Easily fransfer filters
directly into vials for radiodetection.

MILLIPORE

Call or fax for a complete technical package or fo arrange a demo. «U.S. and Canado: 1-800-645-5476 = Japan: (03) 3474-9111 «European headquarfers in Paris, fax: 33.1.30.12.71.83
Internet Lab Catalogue: access URL menu, type: http://www.millipore.com
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The development of the sextant
was a critical step that made it
possible to measure longitude
and make the first accurate maps
of the world.

And now, the development of gene
sequencing has made it possible
to make the first accurate maps
of the world of inheritance.

Do you have the
tools to chart new territory?

hen navigating vast expanses of sequence data, certain
tools are necessary for quick, precise interpretation.

The Wisconsin Sequence Analysis Package developed
by Genetics Computer Group (GCG) is a complete sequence
analysis package with programs for database searching,
sequence comparison, secondary structure prediction, sequence
assembly and much more. And Digital’s Alpha AXP Systems
give the Wisconsin Package the power and speed you need to
work in a field where new sequences are added to the databases
at a rate of over 250,000 residues per day.

Look to the Wisconsin Package for:
* a comprehensive range of sequence analysis programs
® access to all major sequence data resources
* multi-user computing environments

¢ comprehensive database updating services
* professional support and education

* low cost

Digital Alpha AXP systems provide:
® a wide range of high performance computers
® leadership in industry standards

Dr. J.C. King and V.J. LaRosa of
* OSF/1 UNIX and OpenVMS operating systems Tufts University.

: Project: Guinea pig LHRH gene in
® the fastest system available today callabiorationath T 5. Hadasiok

* the best price/performance of The Children’s Hospital, Boston.
Software: Wisconsin Package

For more information about the Wisconsin Package, call g’:}'gg’gg’g Aipha il 000
(608) 231-5200, or e-mail to sextantegeg.com. Coordin-
ates: 43° 3" 30” N. Latitude, 89° 28’ 14” W. Longitude.

For information on the Digital Equipment Corporation
Alpha AXP: Telnet: telnet.educonnect.digital.com, or
call (800) DIGITAL or your local Digital representative.

o~

: . Digtal, DIGITAL ogo, Alpha AXP OpenVMS are of Digia UNX
Accelerating Analysis isa regi licensed by X/Open Co., Ltd. OSF/1 i a registered rademark
. . of the Open Software Foundation, Inc.
Speeding Discovery

GCG, GCG logo, Wisconsin Sequence Analysis Package and Wisconsin Package are trademarks
of Genetics Computer Group.

For information on Digital Equipment Corp., Circle No. 71

For information on GCG, Circle No. 72



