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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, DNAJRNA 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 
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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 tool, like 
an EM, that let you really delve into 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. 

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

PNA 

Peptide Nucleic Acids-PNA 

RNA oligohers. These molecules are 
so novel that they're rewriting the 

RNA oligomers have shown very nature of nature. Biosearch 
promise in therapeutic and diagnostic is the world leader in the 
applications, including inhibition of development and synthesis of 
viral replication, cancer etiology, and these exciting new molecules. 
gene regulation and expression. Similar to DNA and RNA, 

To bring these applications within PNA carries information in 

I 
easy reach, Biosearch was the first to sequences of the four bases: adenine, guanine, cytosine, and 
introduce a complete, automated thymine. In PNA, however, these code carriers are connected 
RNA synthesis system with nucleotide to a completely different backbone-a polyamide backbone 
monomers, reaction columns, pre- similar to that found in peptides. PNA oligomers are more 

d reagents, and optimized stable than their natural counterparts yet bind more specifically 
and with higher affinity to natural DNA and RNA. 

Our new Expedite'" RNA chemistry makes your PNAs can be used in many of the same applications as 
work-up procedures faster, easier, and more efficient. The traditional DNA. Their greatest contribution, however, may 
milder cleavage and deprotection conditions reduce chain come from applications that can't be performed using 
degradation and increase yield. The Expedite RNA traditional DNA oligonucleotides, such as restriction 
reagents employ our patented betacyanoethyl enzyme blocking, PCR clamping, and 
phosphoramidite chemistry that's become the , 
method of choice in DNA and RNA synthesis. 

DNA mapping. 
Biosearch can provide you with 

Our researchers are currently developing 

I 
custom PNA oligorners, or the monomers, 

protocols for large-scale synthesis of RNA supports, and reagents to synthesize your 
oligomers. (Photo of RNA crystal, courtesy own oligomers. 
of Dr. Alex Rich, MIT, was synthesized at 
a scale of 70 p mole on Biosearch's 8800 HOAt and HATU peptide 
Synthesis System.) coupling reagents 

Therapeutic and diagnostic grade DNA Two new coupling reagents, HOAt and 
HHI U, simplify your peptide synthesis. These new reagents 

Researchers in the clinical and diagnostic use of DNA enhance coupling yields and reduce racemization and 
are on the verge of creating a new class of pharmaceuticals. coupling times. They are particularlv effective with 
Biosearch is proud to pioneer new tools for their work. difficult couplings and in 

Biosearch is the world's leading supplier of systems, the synthesis of peptides 
chemicals, and reagents for the synthesis, purification, and containing hindered 
analysis of therapeutic and diagnostic DNA. We've tightened amino acids. 
the specifications on our products to ensure that they can be HOAt and HATU havc 
used for the most demanding applications. A Certificate of structures similar to the 
Analysis is automatically supplied with all of our DNA commonly used reagents 
synthesis reagents. HOBt and HBTU, 

We've also substantially expanded our manufacturing and are compatible 
capacity to meet the needs for large single-batch production with all standard 
of material, minimizing your need for internal quality control. activation strategies. 



Spin your way to clean DNA 
with QlAquick 

Take QlAquick Kits for a spin and see how easy it is  to QIAquick is  available in 3 specialized kits. Each kit has 
clean up DNA fragments. QIAquick microspin membrane different buffers, designed to ~rovide optimum ~urification 
technology means: in each specific application: 

99% contaminant removal b a b a b a  QlAquick Gel Extraction Kits extract DNA 
up to 90% recovery of DNA -7.5kb fragments between 100 bp and 10 kb 
fast 5 - 15 minute procedures from TAE and TBE agarose gels. 
optimized buffers for each - 500 bp 

application 
QlAquick PCR Purification Kits separate 

@ & -mb. 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- -dNTP and ss PCR Products as small as 100 bp. 
tion and electroelution - with QlAquick 
microspin technology you simply load the A arose gel analysis of radioactive 

QlAquick Nucleotide Removal Kits clean 

sample, wash, and elute. ~h~ whole proce- 1aXeling reactions before (b) and UP DNA fragments and Oligos as small as 
oher (a) purification using QIAquick 20 bases after labeling, sequencing and 

dure takes 5 to 1 5 minutes from start to Nucleotide Remova/ Kit, 
finish. Purified DNA is  recovered with up to 

other enzymatic 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 to clean DNA. 

QIAGEN GmbH: Max-Volmer-Strob 4, 40724 Hilden, Germany, Orders (0)2103-892-230, Fax (0)2103-892-222, Technical Service (0)2103-892-240 
QIAGEN Inc.: 9600 De Sota Avenue, Chatsworlh, CA 91 31 1, USA, Orders 800-426-81 57, Fax 800-71 8-2056, Technical Service 800-DNA-PREP (800-362-7737) a B) 
QIAGEN Ltd.: Unit 1, Tillingbourne Court, Dorking Business Park, Station Road, Dorking, Surrey RH4 IHJ, UK, Orders (0306) 740 444, Fax (0306) 875 885 

DISTRIBUTORS: AUSTRALIA: BRESATEC Lld (08)-234 2644 AUSTRIA: 810-TRADE (11-889 18 19 BENELUX: Westburg B.V. NL: (0331-950094 8. (078)-119815 [toll free) 
DENMARK: Slruers KEBO Lob A/S 143)-86 87 88 FINLAND: KEBO Lob Oy (01-804 4900 CRANCL: Ccger (11-45-32-35-17 GREECE: Bio+Analytico Lld. 1011-6436138 
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Portugal. LDA. (1)-7570740 RSA: Whitehead Scientific Supplier 10211 981 1560 SINGAPORL: TIES Trading Pb Lld. (Biolech Bronch) 292 9783 SPAIN: IZASA S A. 1911-663-05-00 
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Keep Up With Your Imagination. 
PEG-PSmpeptide synthesis supports 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. 

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

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 peptide 
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. 

Ally/-based protection For complex peptides 

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

To synthesize these complex 
peptides quickly and efficiently, 
Biosearch scientists have 
perfected convenient techniques 1 
using allyl-based protecting 
groups. Allyl amino acids 
can be selectively 
deprotected in a manner 
which is compatible with 
other classical protecting 
groups (such as Fmoc, 
Boc, t Bu), sensitive 
amino acids (Met, 
Trp), and side chain 
modifications 

(Tyr(SO3H)). 
Biosearch has 
also developed 
protocols for the fully 
automated synthesis 
of cyclic peptides, 
branched peptides, and 
MAPS on our 9050 Plus 
PepSyn thesizer? 

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 Grou~ in the US and Canada at 1-800-872-0071, 

Micro fluidics 

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 
-mp*/ml Nucleic Acid Synthesis 

System, with its 
patented microfluidics 
technology, not only 

, , enables fast cycle 
times but also provides 
the bonus of reduced 
reagent consumption. - 5 The distance between 

I the reagent reservoir 
and the column is 
minimized so that a 
single coupling cycle 
requires less than 

4.5ml of reagents. 
The Expedite system (with 

optional trityl monitor) can a'lso separate 
the chlorinated waste-simplifying disposal tasks and 
reducing associated costs. 

in Germany at j49) 040-853267-36, in Japan at 
(03) 3471 -81 91, in France at (33) 1 301 27002, and 
in the UK and the rest of Europe at (44) 0923 21 1 107. 

Membrane synthesis 

Perform nucleic acid synthesis on a membrane? It's now 
possible-and practical-ihanks to Biosearch Nucleic Acid 
Membrane Supports, a breakthrough synthesis technology :::C B 10s EARC H 
developed by Biosearch . 

Subsidiary of Millipore 
Biosearch membrane supports use a Droven PTFE membrane 

system that directly replac&'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. 

r 
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edited by PHIL SZUROMI 

Sensitive tips 
Atomic force microscopy can 
be used to determine frictional 
and adhesive forces at surfaces. 
Frisbie et al. (p. 207 1; see news 
story by Kaiser, p. 2010) have 
determined chemical properties 
of surfaces by performing force 
measurements with derivatized 
tips (either CH3 groups, which 
are hydrophobic, or COOH 
groups, which are hydrophilic). 
O n  surfaces that were litho- 
graphically patterned with CH3 
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 BaCu02 or 
SrCu02 was ablated from a tar- 
get and 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 RADl and RADIO 
genes of Saccharomyces cerevisiae 
are required for both recombi- 
nation and nucleotide excision 
repair. Bardwell et al. (p. 2082) 
define the substrate specificity 
ofaRadl-RadlO complex. They 
find that the Radl-RadlO 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, BRCA2, 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 Radl-RadlO. 

Yeast chromosome Vlll 
A n  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 ( lo6  
base pairs) can be extended and 
aligned on a glass surface cov- 
ered with a silane monolayer. 
As water evaporated from a drop 
of a solution of DNA, the re- 
ceding air-water interface left 
D N A  molecules tha t  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- 

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 
( N M D A )  subtype of t h e  
glutamate receptor by released 

lnterneuron 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. 
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3 E E  THE LIGHT .sith 

ONE-STEP CLONING and 
EUKARYOTIC Expression of PmProducts. 

he TA Cloning" System from Invitrogen is the most efficient method for cloning PCR 
products. With efficiencies greater than 80%, this simple onestep method eliminates 

the need for complicated primer/linker strategies and inefficient bluntend cloning tech- 
niques. Now this proven technology can be used for direct cloning and eukaryotic expres- 
sion of PCR product- 

1 

Efficiencies 
Greater Than 1 

60%, 
>?.,.. -. 

contains the irnmedi 

~$34  
.++&i$$g{P 

With guaranteed clom&g 

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 cytomegalovirus promoter 

upstream of the PCR product inser- 
tion site. This enables you to proceeu UK 

£rom PCR cloning to expression in marnmali the new Eukaryotic TA 
cells-all without tedious and timecons ring@ Kit, call Invitrogen 
subcloning. 
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vistra 
T E M S  

Designed to meet the 
growing demands for 
integrated systems in 
life sdence research, 
Vistra DNA Systems 
brings together the 
strengths 
Moleculal 
instrumentation - 
capability 
Amershar 

and 
n's expe 

in innovative reagent 
kit chemistry. 

Sequencing Automation 
from Cells to Gels 

The Vistra DNA Labstation offers 
mplete integration with 

uorescent sequencers. 

The Tis t ra  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 F P ,  a novel 
separation method based on magnetic purification that 
removes the need for centrifugation. A complete range of 
reagent kits ensure optimum performance with either 
M13 or plasmid DNA templates. 

DNA sequencing. 

i3 
INTEGRATION WITH FLUORESCENT SEQUENCERS 
Designed for use with four color single lane fluorescent sequencers, the 
Labstation offers unparalleled automation, consistency and accuracy in 

For complete automation whatever your sequencing strategy 

In France, call (33) 160866513. Jn Germany (49) 215143870. In the U.K and other Europevl countries (44) 732-762565 
Molecular Dpamies hc. 928 East kques Avenue Sunnyvale, California 94086-4520 USA 

VISTRA IS A N  ALLIANCE OF 

u2BzEiZ & 
VAmersharn LIFE SCIENCE I 

Q 1994. Molecular Dynamics. All rights reserved. Product specifications subject to change without notice. 
Amersham. FMP and Vlstra DNA are trade marks of Amersham International plc. Molecular Dynamics is a 
trademark bf Molecular Dynamics Corp. Ad 9440 
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I V  
The prime link to genetics today. 

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

Our list of M A P P A I R S ~ ~  is continually 
growing. Currently, our stock includes 
over 4,000 human and 5,000 mouse 
M A P P A I R S ~ ~ .  We are also collaborating 
with groups working with many other 
genomes. To date we offer markers for: 

Human 
Mouse 



Introducing a new tool for DNA sequencing . . . 

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

A C G T  

I 
- 300 ~ j0pf111oles of u single- - 250 

str.ur~ilrd D.Y.4 rrnz- 
p la tc~ wi th  upprox i -  I ~ r?~utc~lj~ 70%) G+C c.011- 

terit rt.u& sri/rrrt~c.ei/ - 200 
%$.it11 the I soThern~  
D,Y.4 Sequencing Kit 
~tsirlg irlterr~c~l Iuhelir~g 
rt.ir/z [0[-'~S'-rl.4 TP. .4s 
.sl~o\t,n iri / /?is  urctorcl- 

- 150 
d i o , ~ r a n ~ .  o l 'er  300 
buses of' seqztrrzce irw 
c ~ l c u r l ~ ~  read(~hle  on u 
stanrlurtl 8% polr%c~cr:r'- 

i 
lomidc~ gel. ~ 

I ~ 
1 
I 

I pi? 

Compared to modified T7 DNA polymerase, 
IsoTherm offers: 

d Superior performance in isothermal (non- 
cycling) DNA sequencing of "difficult" templates. 
Having optimal activity at 65OC, IsoTherm DNA Polymerase can 
sequence through regions of secondary structure or high G+C 
content where lower-temperature isothermal enzymes like 
modified T7 DNA polymerase (e.g., SequenaseB*) can fail. 

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

d Thermostability for use in high volume DNA 
sequencing and with robotic workstations. 
Unlike modified l7 DNA polymerase, IsoTherm DNA Polymerase 
is thermostable, remaining active even after 2 weeks at 25OC. 

d Easy-to-perform sequencing ~ ~ O ~ O C O ~ S ,  that can 
be used with a variety of labeling methods and manual or auto- 
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 

?mi# *sequenase is a registered trademark of United States Biochemical Cop. 
I 

EPICENTRE TECHNOLOGIES 
1202AMSbBBt Md~al,W153713 

800.2848474 
... wlmywneeddDbesmdihecpMy 

Do you have the new 1994195 catalog? 

Outside of the U.S. contact the distributor in your country, call 608-258-3080 or fax 60&258-3088 
Australia: Andromeda Sdenlii 02-418-1684 Japan: Bokusui Brown Co., LM. Spain: Ecogen, S.R.L. 93.456-0607 
Austria: ViennaLabs 01-74040190 06-641-5103 w 03.3545-3740 Laboratorios Synthex 93.218-3021 
Benelux: Biozym N e d e M  B.V. 31 (0)45-327755 Cosmo Bio WW-0722 Sweden: BiiZac A.B. 8583-503.74 
Canada: Cedadane lahatoties 800-2685058 K c m  LRS Laboratories, lnc. 82-2-9248697 hizedand: Imtech A.G. 057.26-11-00 
Fmce: TEBU, S.A. 1-368662.52 New Zealand: Interned Scientific Ltd. 64-9443-1284 Taiwan: Protech Technology 2-3810844 
Germany: Biozym Olagnostik GmbH 5152-2075 Nomay, Denmark, Finland, Iceland: UnHed Kingdom: Cambio 22M500 
Israel Rhenium Co., LM. 024W19 MedProbe, AS. 47-22-200.137 
Italy: SPA-BioSPA Division 02-891391 Singapore:Sdmed PTE LM. &266-1884 
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Think of us 
as your 

research 
foundation. 

I I GUARANTEED OUOOS' 

When you're probing and floor platforms. 
or recording at the single- Each component of these 
cell level, there's no room precision systems is de- 
for error, or vibration. signed to assure the most 

Our patented Gimbal effective vibration protec- 
PistonB Air Isolator System tion possible for your 
effectively eliminates both verti- most critical applications. 
cal and horizontal floor vibration. For support you can count on, 
When it's combined with our move up to TMC vibration isolation 
unique, highly damped, stainless systems. Contact our Technical 
steel laminate tops or steel hon- Sales Group today. 
eycomb, spillproof CleanTop? 
you are assured of unequalled 
performance. TMC 

That's why leading research- Manvfachrring COe 
ers worldwide specdy TMC vibra- 15 CentennloI Drive Peabody, MA 01960, USA 

tion isolation systems: laboratory Tel 508-5324330 800542-9725 FOX 508-53 18682 

tables, optical tables, table-top Vibration Solutions 
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Take ch&e 
of Heh Gel 

. 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't lwk for a choice in quality 

from Oenosys - only the best is 

acceptable. So every Oenosys 
peptide is verified by both HPLC 

and mass spectral analysis. 

100% guaranteed, priced from 
U.S. $25. per amino acid. 

Forn#rrini#macbn,caU 

(+44) (0) 1 223-425622 

G E N O i Y 5  .: . - 
0.nOrlr Uocdndogiu, 
162A Combdge Sciena Park 
Mikw,Rmd,Com~cEi44GH,UK. 
Phon +44 (0) I223 425622 
Fax +4d p( 1223 425966 
Email 100140 2*010swnpu~  som 

b- 
Kwobo I=hM49 ud., 
fhdd W I-, kponl 
t hm 0720204504 
FWL 072@2l-9641 
*L18, M, FFrlSO, LnWOOO 1 I 1 

M.W. calculation 

I 

I 
Microtiter plate quantitation 

I r 
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Documentutibn 

Instant Photography 1 

IS-1000 
Digital Imaging System 

- -- 

WHAT YOU ORDER 

U S A - G m  Gorp. 
FAX : (1) - 800 551 5291 

v - G - S A  
 FAX:(^^)-143566818 

UPIAIY-Gmm 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 Cooper's students enjoyed 

finding that out. 

MARTIlV MAR/EnA 

6801 ROCKLEDGE DRIVE, BETHESDA.MARYUND 20817 





Brightfit 

Polarizir 

For as little as $ 9 2 0 6 ~ 0 ~  can have the unsurpassed performance Video 

and expandability of a Zeiss AxiovertBinverted microscope. M~croscopy 

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

The open stage and Zeiss Long Distance System condensers and objectives leave ample lvIICI u318 

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, truetolor images in all techniques, and allow documentation at 
very low light levels. Up to five ports permit photo, video, and other documentation to be Image 

Analysis 
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. 

Circle No. 46 for literature only Microscope Division 
One Zeiss Drive 
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Typical western blot. 

Information. 

Information Superhighway. 
To elucidate the properties of your protein, let one of 

the Immobilon" transfer membranes pull out the maximum 
information possible. 

Millipore has developed unique lmmobilon 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-Pm is a specialized PVDF membrane that 
binds three-to-five times more protein than conventional 
PVDF. The capture of peptides or low-abundance proteins 

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. Its 
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 lmmobilon membrane of your choice 
and key references, in the US and Canada call 1-800- 
MILLIPORE ext. 8202. Japan, fax to (03) 3474-91 41. 
Europe (fax to our Paris headquarters), +33.1.30.12.71.83. 

Internet lab Catalogue: access URL menu, type:http://www.millipore.com @ IW4Mfi ipweCwlan 
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In r d  and product development, beiug 
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I firstmakesallthedi£€eame.GeneAmp8PCR - I Instrument.s- get you stated quickly and 

andptamls. Our standardof qdty-thhighest 

: pg&bmme and unmatched reliability. In fact, our 
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with our thermal cyclers. 

~tio118inlabommriesaroundthedd, 

:' . iadu* our own. This means new methodologies 

d l e .  Our new Applied Biosystems W o n  

hteptesour~andaperienceinPCR 

wrpaast in inucleic add @&, genetic anaEysis 

md protein research. Together, we 
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Invest in the PCR instmmat 
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I 
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Innovative technology removes laboratory bottlenecks. 

A dvanced technology and automation of molec- INCREASE DNA SEQUEWCIHG THROUGHPUT 
ular biology accelerate the process of Gene 
Discovery - economically, consistently, and with Setup and reaction times for DNA sequencing are dramatically 
more reliable results. improved by the application of innovative technology and 

automation. The Biomek 2000 minimizes the 

ACCELERATE THE PCR PROCESS 
possibility of human error with unique inter- 
changeable liquid-handling tools that deliver 
accurate volumes from 1 .O pL to 150 mL. 

From reaction setup and primer acquisition It prepares sequencing reactions on 96 
to sample analysis, Beckman enables you to templates in less than one hour. The system 
save time andmoney, andimprove accuracy. adapts to your existing labware and proce- 

The Biomekm 2000 BioRobotics dures to automate time-consuming sample 
System maximizes the convenience, speed and reagent transfers. 
and confidence of PCR* sample prepara- Proper sample setup is also critical to 
tion. At least 96 PCRreactions can be set up maximizing sequencing productivity. The 
in one hour without sample cross contami- DU@ Series Nucleic Acids Analysis System 
nation. Reagent usage is minimized with accurately quantitates template DNA and 
accurate and reproducible pipetting of primers to help eliminate redundant sequenc- 
volumes as small as 1.0 pL. Biomek ing reactions. To further speed up the process, 
automation allows fast and error-free Beckman offers innovative OptimaN Ultra- 
performance of even the most complex 

by any number of factors. centrifuges and Near Vertical Tube (NVT") 
PCR setup protocols. rotor technology for purifying 

You can cost-effec- plasmids in CsCl gradients in 20 
tively produce a highquality, minutes. 
research-ready oligdnucleo- 
tide in less than one hour h.nhrrau 
with our Oligo 1000 DNA ~ * a ~  
Synthesis technology. This 

THE BECKMAW PLUS 
eliminates reliance on out- Beckman helps you elimi- 
side suppliers and increases nate bottlenecks in your 
laboratory efficiency. molecular biology processes 

Automate and acceler- with innovative technologies, 
ate PCR verification and ucRowcrSrms laboratory automation, and 
product sizing with the worldwide applications and 
PACE"" 5000 Series Capil- scientific support. For free 
lary Electrophoresis System applications information 
using dsDNA chemistries. about all our Gene Research 
The system's sensitivity and Products, contact your local 
high resolution provide k l i n t r v u n  Beckman office. 
quantifiable detection using - 
only nanoliters of sample. 

hovative technologies remove 
research bottlenech. 

BECKMAN 
Worldwide Offices: AIrica, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Aostralin (61) 02 816-5288. Anstria (2243) 85656-0. CMede(800) 387- 
6799. China (861) 5051241-2 b c e  (33) 1 43 01 7000. Germany (49) 89-38871. Hong Kong (852) 814 7431. I )  2 - 9 5 3 1 .  a 3-3221-5831. Mexico 
525 575 5200,525 575 351 1. Netherlands02979-85651. Pdand408822,408833. S i n  (65) 339 3633. SouthAhiea(27) 11-805-201415. Sp& (1) 358-0051. 
Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (0494) 441181. USA. 1-W742-2345. 
* PCR IS  covered by parents owned by Horn-La Roche 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 * 

v. - 
record time. Short Gels produce results faster - in half the all other systems seem illiterate. [r 

time other sequencers take - with a consequential increase Pharmacia Biotech 
in throughput capacity. puts time on your side. 

With Short Gels, using 3 different size windows, in Pharmacia 
40 lanes with 6 runs per day, you can analyze over Biotech 
Head otfice Sweden T e  146-18 16 50 00 Australia T e  161 2 367 42 00 Austria Tel+43 1 68 66 25 0 Belgium Tel+32 3 272 14 69 Brazil T e  -55-1 1-872 68 33 Canada Tel 1~800-463 5800 Denmark Tel+45 48 14 10 00 
Finland Tei 1358-0 5021 077 France T e  133-1 30 64 34 00 Germany Tei 149 761 490 30 Great Britain T e  144~727 8140 00 Holland T e  -31 1650 80 400 Hong Kong Tel 1852 81 1 8693 India Tel 4 - 4 4  453622 
Italy Tel 139 2 27 32 21 Japan Tel 181-3 3492-9497 Malaysia Tel 1603 7353 972 Norway Tel 147 63 89 23 10 People's Republic of China Tel 186~1 256 5603 Ex1 1202 1204 Portugal T e  1351-1 417 2472 
Republic of Korea Tel 4 2 - 2  5110801 Russian Federation Tel t 7 ~ 9 5  941 61 39 Spain Tel 134.3 589 07 01 Sweden T e  146-8 623 85 00 Switzerland T e  t41-1 802 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 T e  1852 81 1 8693 Latin America T e  155 11 872 68 33 Middle East Tel +30W 96 27 396 Other countries Tel -46-1 8 16 50 00 (9401) 
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I-' 
1 Yn The blood sample is placed 

in a syringe. The white cells 
are adsorbed by the Leukosorb 

1 F 111-Ready For DNA 
filter as the blood passes Analysis. 
through the fibrous matrix The process is now com- 

1 
(Figure I). pleted. The resulting DNA 

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

Leukosorbm. A the locations listed 

New Filtration below. 

Medium. 1 

Extract DNA 
In Under An Hour 

Leukosorb is a new filtration 
medium from Pall which is After adsorption of the white 
designed to immobilize white cells, the Nter medium is cells from whole blood or 
packed red cells. The process washed in a hypotonic saline 

eliminates all tedious centrifu- solution. After the wash, no red 
gation steps, and can be com- cells remain on the Leukosorb 
pleted in less than one hour. rmdium. 

I-Blood Volumes As 11-Extract DNA. 
Little AS 50 fl. Now, the Leukosorb filter 
A wide range of blood volume disks are placed in a microf%e 

can easily be processed from as tube with ~roteinase enzyme to 
lide as 50@ to as much as 50ml. free the DNA from the immobi- 

lized white blood cells. 

USA 7 
(51 6) 7 

484-5400 w 
United Kingdom 
(705) 30-3303 
Japan 
(03) 3495.8343 

Pall BioSupport Division 
East Hills, New York 11 548 
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NEW AMES II - MORE 

STEP 1 
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I 
AMES II 

L_ THE XENOMETRIX GEN-TOX ASSAYS A 

Ames II, a new version of the Ames 
Assay, has been developed to idenbfy 
base-pair substitution mutations upon 

detection of mutagens. Ames I1 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 I1 lets you idenbfy rnissense 
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 

The XenoMatrix" 
The XenoMatrixm integrates results from a variety of 
Xenomettix tests into a single database. It then produces a 
unique "fingerprint"for individual w n d s ,  which gmphi- 
d l y  demonstrate different toxicobpd end points mui pwmde 
internal ~ ~ ~ + ~ ~ t i o n f m m  different tats that a mmpound is, M 

is not, problematicfor a particulm human cell M tissue. 

Dewloped by P. Gee, D.M. Maron and B.N. A m ,  Proc Nat A d  Sci 

STEP 5 
oaemnQn&all 

Z%nd 
D wbldlldh 

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 Fax: (303) 447-1758 
Toll Free: 1-800-436-2869 
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Put Your Research on the Map with 
GIBCO BRL Products for RNA Isolation, 

RT-PCR, and Exon Trapping. 

DNA can be scmmed in a single tradedim .;" 

LIFE @T~CCNOLOCIES. 

Producer of GIBCO BRL Products 

SwmSatm", TR~OL'", a d  the Life Technologies logo are trademarks of Life Technologies, Jnc. For nsearch use d y .  Not intended for human or animal d&mtic or therapeutic use. 
94-126 



SCIENCE 

HUMAN GENETIC MAP 
G E N O M E  MAPS V - 
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w* 
In less than five minutes, Pierce 
Phosphocellulose Units will separate 
excess [yP]bJP from phosphorylated 

tedious wash steps of the traditional 
paper disc procedure. 

phosphorylatt 
to scintillation 

Id pepf#lt 
I vials for 

cusy nanusng. 
Sample handling is convenient - all reaction 
components necessary for assays are contained 
within the units. The sample buckets containing 5 the phoqhocdlulose membrane and bound g 

'I'm the nel 

.. . 
lhe same OM plmphmlukse 
paper you're used to worlcing with, 

,, in an innovathe, easy4o-m new 
format. b 

R s d r d  *- wc#te. 
Only 1 ml of r a d i i  liquid 
waste is g d  per sample. 

.ts for radioacti 
d 

kinase assays-they're a scientist's best friend. 

PKC and PKP Ctdod- 
Assay Kits. 

Dertriolion U.S. Prite 

To u& in the U . S k  Pierce. 3747 N MeriLn R d . 3  Po Box lr. ka!&d, 11 61105. Telephone: 800.874.3723 Fm 800.842.5007 
trnpcll Offica: Pierce Europe BY. . LO. Bm 1542 .3260 BA hnl & i i i  k nahnbndr kkphaw: 3111160.19271 W 3lJ60.19179 . 

EmyeamDihiklwr: Onrmork 44948822 Italy 025097220 llorrroy 22722100 United Kingdo~n 0244382525 
018891819 France 070038855 Holland 0206113133 or Spain 017290333 Sweden 087460035 

Belgium 036465511 Germany 0221196850 076795795 Switzerland 0211287772 

I 0 h e  C k a l  Cmpny, 1994. Men1 Rnding 
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Painless Elution. Literally. 
When it comes to DNA elution 

from agarose gels, ~t doesn't get any 

easler than Mill~pore's Ultrafreee-MC 

0 45pm centr~fugal filters Just cut out 

the DNA bond 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 (031 3474-91 41 Europe 

(fax to our headquarters In Paris), 

+33 13012  71 83 

Internet Lab Catalogue: access URL menu, type: http://w.rnillipore.com e 1094 k4 i ~ , ~ ~  CMP~(~IIC)( I  
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IQ uixell - -a revolut~onarv I new system for th 
automated selecti 
and transfer of 
single cells ... 

le 
ion 

I 

Selected ce l l  belng drawn n t o  Ou~xe l l  s glass ~n~cropipette Al l  other 
cells rernaln und~sturbed. I- -1 

- I  Stoelting Co. 620 Wheat Lane 
.TING Wood Dale, IL 60191 USA 

(708) 860-9700 
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Nitric oxide sensor 

Iso-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 pM (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, lnc. 
175 Sarasota Center Blvd. Sarasota, FL 34240-9258 USA 

Telephone: 813-371 -1003 FAX: 813-377-5428 
UK: Astonbury Farm Business Centre Aston, Stevenage. 

@ Hertfordshire SG2 7EG England 
Telephone: 0438-880025 FAX: 0438-880026 

Germany: Wiesenbacher Weg 6, D-69256 Mauer 
Telephone: 06226-601 27 FAX: 06226-601 26 
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Linscott's I1Lessons in Lab Science" 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: (4 15) 3896025 

Scandinavia & Germany 
Linscott's Directory 
Postbox 188 
Falun 79 124 SWEDEN 
Phone: 46-23-3923 1 
Fax: 46-23-39232 

All Other Countries 
Linscott's Directory 
BOX 55. East Grinstead 
sussex RH I 9 3 n  ENGLAM) 
Phone: 44-34282-4854 
Fax: 44-34282-42 12 

LINSCOTT'S LmRECTORY 
I The world's resource for locating immunological and biological reagents I 
I 
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-\ 

tJW?S, ff3e world's lgrgesf producer of Frwn a Eow $2OOperpeptkk - 21 tmt0m peptick products offers a wide range of Uncornprnised quality, reliability and service 
--kg\ d ~ ~ s  including biotinylation, A.. 

* Mass spectral analysis on all peptides '' -:;, -;.,: .*l$- .:. .--..;. 
'. > < > .  > <  

phphtyhh) .  cydzation, IabeHing and One milligram to mu~tigam quantities i.L ,. ., I . ?> ?> 

- -cCmjqpm. Cwtcnrt jdyclonaI and monoclonal Full range of purities and lengths 
anti-k$de sera sewices a e  alw available. - F& licensed GMP facility 



A New Spin On PCR Cleanup. I 
Spin. - I 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 
Ultrafrees-MC (30K Nominal Molecular 
Weight Limit) centrifugal filters-and 
your sample is ready. There's no need 
to run additional ~urificotion procedures. 
No  separation method is faster or 
easier-or gives you higher recovery 
of amplified product. 

Want to give it a whirl? Give 
US a call and we'll send you a free 
Ultrafree-MC sample. US and Canada, 
1-800-MILLIPORE ext. 801 2 Japan, fax 
to (03) 3474-9141. Europe (fax to our 
Paris headquarters), +33.1.30.12.71.83. 

MILLIPORE 1 
I Internet Lob Colologue: access URL menu, type: http://w.mill ipore.com e )994Mll~+weCw+wolton I 
I I 
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Cdl us today and discuss how CMPS can & an unequalkd raage of- 
and s e f v h  with WWIdwide suppiut for d, drug ddiscpvwy anddwkynenf. - - - 
Nwth American In termt id  EmPeU, 

z 
Y1 

Sales and Service SalesdService Salesatldsenke * 
F. 

3556 Genera/ Atomin Court 1 I i luedn S m t  36 quai FuW#'m C H I  N 
c 

SanOiepCA92121USA adyton,Vhrh3168 69605iyonFRANCE 
C z 

Td: so0 338 4965 AUSTR4UA Tel: +33 72 41 7039 M 5 E 

Td:+6135651111 Fax:+3378374U62 
U 

Fax: 800 654 5592 
Fa: +613 565 1199 
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The world's &st affordable, integrating, A 
scientific cooled CCD video camera. A 
Primvp 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 Ute Simply attach ImagePoint to a 
video monitor, plug in the hand-held controller to select 
image settings hom an on-screen menu and you will be 

pm d.tifidguanti- wng taking images within seconds. You don't even need a H.lld-hd8 CoPraolla - Grid camera settings msily via on-scmn menu 
computer to begin aptwing scientific-quality hnageS. No -&& @-t - Easily intwwd with your 
other camera compares to the cost effective quality of cdsting-9- 
Imagepoint for easy set-up and use. Dkcg-iaaaba-Noneedforanexpuwivefnmegrabbu 

m ~ . 0 8 . o t d @ ; m l r ; n P - A l l o w s f o r r c a l - t i m e , h s t ~ o r  
sciartific still-- upnuc 
ShpWd rkbp m-ep - Simply unpack plug in hand-held conder, 
mPcb a rib monitor, powcr-up and you'll be dung i n u p  in sooonds! 

APPLICATIONS FatZa Ceded CCD - V i d y  eliminates dark current (noisc) during 
m Video microscopy ~ ~ y c x p a w r r ~  . 
m Fluorescence microscopy s V d  timca -Allows on-chip inccgrarsd a p u r e a  up to 
FISH (FIuorescence in siw hpri~zation) 4 0 d y  r & law Iight I d  imaging 

m Gel dcctrophoresis m B S m  con4plt -t - C ~ P M  stretching and pseudo- 

Densitometry 
Fdar LUTs p n i t  visual display of faint imrge details and let you tPlre full 
&atage. of me, &bit +manic range 

Surveillance m S a ~ ~ k n i t h  MBaPbtom& camema - Provides 
m OEM video camera upgrades SU&M upgmda to higher p a f k w n c e  cameras if required and protects 
Low light level imaging software inv+ment 

Dm. ... 
PhotometRi 

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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I * places - *when you- i 
I 

here. 
Inarbate, filter! predpitote, immobilize, horved- 
a n d d e t e a d i r e c i I y i n I h e ~ ~  
plate. Canpored to mnventiod methods, its 
96riixretefiherhrbesrwlucereoge~tusngeby 
50-90%,and ~ w m f t , b y > % #  
Compoti~~wifhcbirectmiPopbtesdnfi#olion 
cwntersdromaticollyimpovesthrwghprt. 

cdk fihrote. Emily tromfer filters 
diredly 'nto viak for dbdetwh. 

MI LLl PORE 
U a k k a ~ i h k d p d q p a 1 1 e m # B a c ) l l  *UZodCPRO$O: 1-800-645-5476 =kem:O3474.9111 *EuapearheodantarshPorisfax33.1.30.12.71.83 

lRm$2ulrCPtdepus. a m  URL maru, type: Mx//mw.r.- 
" ' @ f @ p ~ o , 4 6 ) m w \ ~ ~  ..: .,, 

.> I I 

.-L->+&aL ,) :. - - - - - .*&&&I 



Do A you have A 

tools to chart new te@ 
~han&vigahg vast expanses of sequence data, certain 
took are neceswy for quick, precise interpretation. 

The Wmnein Sequence Analysis Package developed 
, ty Genetics Computer Croup (GCC) b a complete sequence 

analysis package with programs for database s e a r c h ,  
sequence comptwimn, secondary structure prediction, sequence 
assembly and much more. And Digital's Alpha AXP Systems 
give the W ~ o n s i n  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 

8 comprehensive database updating services - 

rn professional support and education 
rn low cost 

Digital Alpha AXP systems provide: 
a wide range of high perfomace computers 
leadership in industry standards 
OSF11 UNM and OpenVMS operating systems 
the fastest system available today 
the best pricelperformance 

Dr.J.C. Kingend F J L a R a w q f  
nqb UniDemiEy. 
Rc&ck -.pigldBHgenegenein 
wllabonm~n wctf, Dr. S. & d o d  
#The C h & h  's mw &#&EL 

s@wwe Wueonrin Package 
Ghpatm;.A$ham3000 
mode1500 

For more information about the Wisconsin Package, call 
(608) 231-5200, or e-mail to sextant&gcg.com. Coordin- 
ates: 43' 3'30" I?. Latitude, 89' 28' 14" W. Longitude. 

For information on the Digital Equipment Corporation 
Alpha AXP: Telnet: tehet.educonnect.digrta.l.com, or 
call (800) MGPTAL or your local Ihgital representative. 

Accelerating Analysis 
S ' d i n g  D b b ~ ~ ~ r y  
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