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with genome sys 
libraryscreening 

scm?enZngsenrkes available 
GemomieCIoneInaMaPterofOays~ BAC Libraries: 
Genorrre Sy-s 1 . r ~ - Human, Mouse ES- 129/SvJ, Mouse C57BU6, 

Corn 873. Fugu Fish,- Halo Bacteria, 
theOnk Cemnpamy Mosquito, Ustilago, Zebrafish . 
That Makes theLibraries ftS D ~ 5 

PAC Libraries: 
You provide us with your DNA probe or PCR' 
primers and we  will screen our multi-hit, high 
molecular weight genomic libraries and isolate 
P I ,  PAC, BAC, YAC or Fosmid clones that 
contain vour target sequence. 

Within an average of eight to ten working 
days, we  will send you the clones obtained 
using your probe. 

If you prefer, you may obtain clones by 
performing your own library screening with our 
"Down-To-The-WellTM"PCRable DNA pools or 
high-density colony filters. 

GenomeSystemslncrM 
8620 Pennetl Drive 
St. Louis, Missouri 63114-9823 

Voice: 800. 430. 0030 or 314. 692. 0033 

FAXr 314. 692. 0044 

emad: Genorn&'MO.net 

World Wide Web: 
hffp://www.ggenomesystems.corn 

France: Appel gratuit, B 9 0 .  27 04  

Germany: Rufen sie uns an zurn ortstarif, 

UK: Call us free on, 0800.89. 3733 

Human, Zebrafish 

YAC Libraries; 
Human Ceph Mega YAC, Mouse Super Pool, 
Zebrafish 

PI  Libraries: 
Human. Mouse ES-1:- ' 

Rill Library, Rat, 

Fosmid Libri 

m6use 8 ~ 4 2library a 

picking and spotting 

:/mert Orientation 



WiththeTIA clanin 

PCR-Script method TIA method 
DfU DNA polymerase 3 TaqDNA polymerase 

PCR-ScriptVectors 
Eliminate the Inconsistency 

of PCR Cloning 

XR-Script cloning excelswith high fidelity enzymes... 
T/A cloningmethod fails! 

+m 
% + PCR-Script has consistent perforihancewith Taq... 

TIA cloning method is variable! 

+ PCR-Script cloning workwith all PCR enzymes... 
TIAclonini method does rlot! 



Whether your labeling method of choice is Random Priming, 
Nick Banslation, 3'-End Labeling,or RNA lkmscription,thereisa 
convenient kit foruse with our chemiluminescent or chromogenic 
substrates. For ullimate flexibility,versions of all kits areavailableto 
malce hvbridization rubes labeledwith either fluorasceinor biotin 
and indude either a k i w  phosphataseorhomaadish pemmidase 
conjugates. OnceyourDNA orRNA probesere labeled,detection is 
quicl-and simpleon GemScmm membrane with either ready-to-use 
CDP-Starmor EnhancedLuminol and Reflectionm filmor 4CN Plus. 

Thesenew labelingkits give you everythingyou need to label p m k  in 
preparationfor in situ hybridization (ISHIapplicationsof Renaissanca 
m d e  SignalAmplification (TSA? -the bm&hm+ technology 
that gives you unpmtdentedsignal amplificationthat is up to loo0 
times greater tban conventional methods. And TSA canbe usedwith 
both ISH or imm- techuiques. 

With Renaissanceproducts, you get thethe largestselectionanywhere 
of nucleic acid labeljng and detedon products,allowingyou the widest 
rangeof choicehm a singlesource.And youget the assummeofknow-
ing that product compatibility and system o w o n  are built in. 

Call today to learn momabout how IbmbmcepromLdsprovide the 
qnalitydcaoiceyouneed&ryowieb. Andwkmyoud0,askPboud 

c l d e a ,  and d i d e o x p m  



fouraesecense adj : 1. the result of multi-color 

fluorescent imaging using FMBIO 11. 2. four-color 

fluorescent imaging. r 

ap*pli*ca@tionsn : Mutation Detection 

Genotyping Differential Display Agarose Gels 

SDS PAGE Southerns Westerns Microsatellites 

adwanatages n : Sensitive High Resolution 

High Throughput Reliable Robust Easy To Use 

Wide Dye Capability Large Scan Area 

inefor@maetionn :on the FMBIO I1 fluorescent 

imaging system, call 1-800-624-6 176. 

HitachiSoftware ~ 
QUALITY SOFTWARE SOLUTIONS. ~ 
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DNA Engine & Tetrad 
Set New Standards 

for Thermal Cyclers 

UNPARALLELED PERFORMANCE, 
PARTICULARLY IN SOFTWME 

Intuitive Programming Especially Easy 

WATERTOWN, Mass. - In late 1994, MJ 
RESEARCH introduced a revolutionary new line 

DNA Engine with interchangeable Alpha" blocks. The one  mounted on thermal for PCR* and sequent- 
the cycler h a s  a motorized Power Bonnet" heated lid; the other Alphas- ing. Called the "DNA Engine"" line, this new 
both dual and  single block models-have manual Hot Bonnet" heated lids. design builds upon experience the company had 

I I gained manufacturing its pioneering PTC- 100" 

Twin Tower In Situ Alpha I Accuracy & Data Export 
Fits DNA Engines & Tetrads I Needed for Diagnostics 
The versatility of the DNA Engine system is Medicine is on the cusp of a new era when 

well illustrated by the Twin Tower" in situ diagnosis of disease will be based increasingly 
Alpha. Two new methods of DNA amplifica- upon the analysis of amplified DNA. But the 

tion-in sint PCR'andPRINS- thermal cyclers that actually do the amplifica- 
have recently come to common tion must be of specific and certifiable quality. 
usage, but they usually require The College of American Pathologists and 
a specialty thermal cycler that the NCCLS have chosen to focus upon two 
processes only glass slides. criteria for particular attention: accuracy and the 

But not with the DNA En- recording of thermal data from every run. Each 
gine or Tetrad. Instead, a "swappable" dual DNA Engine has NIST-traceable & field-veri- 
block, called the Twin Tower, can be put into fiable accuracy. Thermal data may be continu- 
either chassis, and each Alpha cycles 2 x 16 ously reported via serial or GPIB ports, or sent 
glass slides rapidly, accurately, and precisely. to a printer for hard copy, in order to record data. 

Tetrads Lead the Charge into Genomics 
High-Capacity Yet Compact-Cycler 

Holds Four 96 or 384-well Plates 

A recent development in biology is an unre- 
lenting surge of interest in genomics. Already 
increasing knowledge of the human and other 
genomes has had major influence upon the 
biotech, pharmaceutical, and medical indus- 
tries, and Wall Street seems to be betting on 
further advances. According; to a recent series Tetrad cycler with four swappable blocks 
of articles in Science (275.767-782.7 Feb 97) 1 Tetrad. This thermal cvcler has all the features 
the pharmaceutical inclustj alone has invested 
at least $1 billion into genomics companies. 

And what is the thermal cvcler of choice 

and Minicycler" instruments. ~m~rovements 
included increased speed of ramping, higher 
precision and greater accuracy-as well as a 
new "swappable" block format. But perhaps 
the most significant advances were in the soft- 
ware, for these allowed easier user interface and 

of the DNA ~ n ~ i n e - i n d  it also offers 4 inde- 
pendent blocks in one compact chassis. It fits 
easilv inside robots. it can be controlled manu- 

among these companies? Why, the MJ RESEARCH 
* P C R i s c o v m d b y p . t m D ~ ~ n e d ~ H ~ f l m B M - L a R ~ ~ ~ , ~ ~ ~ & ~ ~ ~ ~ ~ ~  

better thermal control-as well as communica- 
tion between cyclers and other digital devices. 

ally &om its keypad or digitally through its 
ports, and when fitted with Power Bonnets, it 

The new software was the culmination of 
years of effort by engineers Joe Pacatte and 
Andrea Wolga. Building upon the intuitive 
concepts of PTC-100 software, they managed 
to create a powerful new system that allows for 
expansion, revision, and network communica- 
tions via IEEE-488 or RS-232 ports-features 
that would impress any engineer. But they 
concentrated their efforts on the needs of users, 
creating a whole host of features to allow 
smoother functioning in the lab. These include 
the ability to store programs in individual fold- 
ers, edit one program while another is running, 

--la Roche ~ t d .  uvrs obtain Liemv to pert- me -tim. can be operated without manual intervention. 

choose from 3 different methods of thermal 
control, and calculate total run time from en- 
tered parameters. These and many other soft- 
ware features make DNA Engines a joy to use. 

Other engineers did their jobs well too. In 
particular, the modular design of swappable 
blocks (called "Alphas") allows configuration 
for different vessels-96 or 384-well plates, 
0.2 or0.5ml tubes, for example. Last but not least, 
two available sizes of chassis--one holding 1 
Alpha and the other 4--allows maximum flex- 
ibility in planning, purchase, and expansion. 
E-MAIL: SALESBMIR.COM WEB: WWW.MJR.COM 

@ M J RESEARCH, mc. 
Manufacturer of Peltier-effect Thermal Cyclers 

149 Grove St. Watertown, MA 02172 USA 
(800) 729-2165 Fax (617) 923-8080 
Distributors World&&-Fax, E-mail or Web for List 
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edited by PHIL SZUROMI 

Phonon squeezing 
Heisenberg's Uncertainty Prin- 
ciple states that we cannot 
know simultaneously the values 
of conjugate variables (such as 
position and momentum) to 
arbitrary accuracy; the product 
of their errors must always ex- 
ceed a certain value. However, 
experiments can be designed 
that reduce the error in one 
variable below the quantum 
limit--"squeezed states" of pho- 
tons have been produced for 
some time. Garrett et al. (p. 
1638; see the news story by 
Cleary, p. 1566) have created 
a nearly periodic squeezed state 
of acoustic-mode phonons 
(lattice vibrations) in crystals 
of KTa03. Femtosecond laser 
pulses induced counterpropa- 
gating phonons that select for a 
high density of phonon states. 
The variance in atomic dis- 
placements as the atoms vibrate 
dips below the quantum limit 
for half of each cycle. 

Borehole baseline 
One problem in interpreting 
currently observed global warm- 
ing is that earlier temperature 
records for comparison are 
scarce. Harris and Chapman (p. 
1618) show that temperature 
estimates from boreholes can 
provide a baseline that is also 
tied to the current observa- 
tional record. Data from a bore- 
hole and meteorological net- 
work in Utah show that tem- 
peratures in the 19th century 
there were about 0.6OC below 
recent mean temperatures. 

Sulfur in the core 
Determination of the melting 
temperature of Earth's iron 
outer core requires a knowledge 
of how other elements such as 

Off-site transcriptional activation 
Activation of transcription requires proteins that bind DNA near 
the promoter sequence and recruit RNA polymerase (RNAP) and 
others that function at distant sites. Studies of bacterial transcrip- 
tion have begun to reveal the importance of protein-protein in- 
teractions. Wyman et al. (p. 1658) show that the transcriptional 
activator NtrC (nitrogen regulatory protein C) forms large oligo- 
mers at a distant DNA enhancer site. The non-DNA-binding 
components of these NtrC oligomers are essential for activation, 
possibly because they interact with RNAP at the promoter site. 
Miller et al. (p. 1655) show that bacteriophage N4SSB (single- 
stranded DNA binding protein) activates transcription not 
through its DNA binding domain but rather one that binds to 
RNAP P'. In a Perspective, Geiduschek (p. 1614) speculates that 
NtrC and N4SSB may both reconfigure the RNAP complex into 
a transcriptionally competent form. 

sulfur can form stable phases 
with iron at high temperatures 
and pressures. Fei et al. (p. 
162 1 ) conducted multianvil 
experiments and found an ad- 
ditional phase, Fe3S2, near 14 
gigapascals. The presence of 
Fe3S2 suggests that the tempera- 
ture of the core may be overes- 
timated by extrapolation from 
a simple Fe-FeS binary eutectic. 

Cooler carbonates 
The temperature of formation 
of carbonate minerals precipi- 
tated on fracture surfaces in the 
martian meteorite ALH84001 
has been controversial and is 
key for understanding the early 
evolution of Mars as well as 
whether the meteorite might 
contain traces of early life. Two 
reports provide evidence that 
the carbonates formed at low 
temperatures. Kirschvink et al. 
(p. 1629) show that the mag- 
netic directions of pyroxene 
grains across a fracture are ro- 
tated. Magnetic directions 
should have been reset if the 
rock was heated above a few 
hundred degrees Celsius. The 
data also imply that early Mars 
had a substantial magnetic 

field. Valley et al. (p. 1633) 
show that the oxygen isotope 
compositions of the carbonate 
minerals are high and variable, 
suggesting that the minerals 
precipitated at low tempera- 
tures and in disequilibrium. 

Under continents 
The upper mantle beneath con- 
tinents differs from that be- 
neath ocean basins for reasons 
that have not been clear. Thybo 
and Perchui: (p. 1626) exam- 
ined long-range seismic reflec- 
tions profiles from several con- 
tinents where the source and 
receiver were separated by at 
least 700 kilometers (8"). The 
sections imply that the mantle 
beneath the continents may be 
a region of partial melting; it is 
stratified to at least 100 kilome- 
ters above a zone of low seismic 
velocity. 

Reactive oxygen and 
cell proliferation 

Reactive oxygen species (ROS) 
are produced by some cancer 
cells, and antioxidants appear 
to protect against some forms of 

cancer. However, the role of 
ROS in controlling cell prolif- 
eration is largely unknown. 
Irani et al. (p. 1649; see the 
news story by Pennisi, p. 1567) 
found that cells transformed 
by a constitutively active form 
of the Ras guanosine triphos- 
phatase produced increased 
amounts of superoxide. Prolif- 
eration of Ras-transformed cells 
was inhibited by a chemical an- 
tioxidant or transfection of cells 
with catalase. The findings in- 
dicate that production of ROS 
is necessary for enhanced cell 
proliferation induced by an 
oncogenic form of Ras and also 
provide a hypothetical mecha- 
nism for some of the observed 
anti-proliferative actions of an- 
tioxidants. 

Calcium control 
In many cells, release of calcium 
from intracellular stores is a 
critical step in regulating vari- 
ous processes. Golovina and 
Blaustein (p. 1643) used high- 
resolution imaging and cal- 
cium-sensitive fluorescent dyes 
to visualize calcium storage and 
release of calcium in stimulated 

cells. Calcium exists in small 
spatially and functionally dis- 
tinct compartments that can 
respond in distinct ways to 
physiological stimuli-the con- 
centration of calcium in some 
stores even increased while oth- 
ers released calcium. Such local 
control of the concentration of 
intracellular calcium appar- 
ently allows calcium-depen- 
dent regulation of multiple pro- 
cesses within a single cell. 
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Quantum Blotecholo@lese~,,,Js lfs ac..W@s In Europe 
In keepingwith its focus on the development of novel research reagents for 
Genomics and Molecular Biology, Quantum Biotechnologieshas established a 

Eu3-n base in Fmnce with its mission not only to promote and distribute its 
pr uds but to develop a strong communication network with the European
scientific communiiy. 
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BRILLIANT DISCOVERlES 
W I T H  ALZET PUMPS. 

When it comes to new discoveries, ALZET osmotic pumps work to your advantage. By allowing 

you to deliver drugs cantinuously, administer agents with short half-lives, and target specific tissues, 

these miniature implantable pumps make possible experiments that cannot be done using con-

ventional delivery methods. So you can observe effects that might otherwise go unnoticed-and 

uncover breakthroughs that might otherwise be missed. 

Discover the advantage of ALZET osmotic pumps. For references and information pertaining 

to your area of interest, call ALZET Technical Services at (800) 692-2990. Or visit our web site 

OSMOTIC PUMPS 
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Brinkmann Announces Its NEW 1'997198 Evaporators, Eppendorf Pipettes 
a . Laboratory Products Catalog. and Centrifuges,Lauda Circulators, L I 

Featudng an expanded 220-pages, Brinkmann's new Metrohm Titrators, Retsch Mills ant 

catalog is full of premium brand name products, Sievers, and others. 

technicalspecifications and ordering information. Take it from us.. .it's FREE. 
Page after page provides detailed information about Call Brinkmann for your 1997198 
aU of our cjuality productq including Biichi Rotary catalog today. p-
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A ~ r a n ~ o f L e i c a p n d o c t s  
are designed to meet the highly 
sophisticatedsectioningdemanded 
for mmwlogicalapplications. 

By using new techniques such as patch-
clamping the m1CA VT10006vibrating 
blade microtome can rapidly produce 
thinnest sectionsof h s h  tissue without 
striation and without affecting the cell 
structuresof native tissue specimens. 
Tbis allows to examine fine details of 
neurons on the slicesurface. 
If even thinner sections are required e.g. 
for immunology and in situ hybridization 
b ica  offers a fast and precise sectioning 
solution with the LEICA -0 
CryostaL g#m . , 

For morpholo@&is d &  d;ffi~i3mfh 
em& large tissue such asb~ 
hemispheres the LEICA SMZOOOR is 
a suitableinstrument to obtain high-
precision serial sections. 

Leica microtomes and cryostats stand 
for enhanced functionality,safety and 
quality-simply the best a company with 
125years of experience can offer. For 
detailed information please contact your 
Leica representative. I 

Leica InstrumentsGmbH Leica Inc. Leica Canada Inc. 
PO. Box 1120.0-69226Nussloch .Germany 1 1  1 Deer Lake Road 513 McNicoll Avenue 
0 62 24/143-0 FAX 0 6224/143 200 Deen5eld.Illinois6W15 Willqwdale,Ontario M2H 2C9 
101776.3346&ompuserve. com 8W/248-0123 FAX 847/4050147 416/497-2460 FAX416/497-2053 
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s You One Better - Precast Gels in Convenient Single Packs. 
Are you tired of half the precast gels in a package 
expiring before you need them?Are you annoyed 
by minimum order requirements? Then you'll 
welcome Sigma's smart answer to short shelf life: 
ou? convenient new single packs. 

Sigma's precast mini-polyacrylamide gels offer many 
advantages.They're available in a variety of concen-
trations and gradients, in 8x 10 cm or 10 x 10 cm 
cassette sizes. They're reliable and reproducible. 
They're faster, easier and safer than hand-casting. 

-Ind the?'re a bargain, hecause ?ou car1 hu! just one 
at a time. 

\ow n h e n  jou reallj 0111) need one gel, jot1 can get 
exactlj \?hat jou need. \ever more, and certain11 
neler  less. That's just what jou expect from Sigma, 
Sour single source for precast gels. 

Call toll free: 800-325-3010 / collect: 314-771-5750 
or contact !our local Sigma office. \.isit our n e b  site 
at: http://~~.~~~~.sigald.sial.conl 

SIGMAC#$$ 
CHEMICALCOMPANY 

Sigma Chemical Company 
P.O. Box 14508 
St. Louis, MO 63178 USA 
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The HeliosTMGene Gun creates a whole new way to unlockthe mysteriesof 
cell growth and developmentfor in vivo applications, especiallyfor advances 
i n  gene therapy and genetic immunization(DNA vaccination). The Helios Gene 1 
Gun is designed to serve a wide rangeof research uses, and is the latest 

. addition to the innovativeinstrumentsavailable from Bio-Rad Laboratories, 
the leader in gene transfer technology. Transfer of genetic material in vivo via 
Biolistic@particlebombardment is now both fast and effective: simply load 

" sample cartridges with DNA- or RNA-coatedmicrocaniers, point the nozzle 
and fire the device. A low pressurehelium pulse reproducibly deiivars gold 

: particlescoated with the nucleic acids into virtually any target.
I '  

Learn more about the HeliosGene Gun system by contacting your local 
e Bio-Rad representative. Inthe U.S., call 1-800-4BIORAO. 

Helios Gene Gun System. 
Helm IS a trademarkof Auragen. Inc. WI&ICISa regI&ered trademarkof El.DuPont de Nemoursand Co. 
Mstctechndogy is exclusivelylicensedto Bio-Rad Labratones for cornmerc~allzatlqnof devices. 

/ Bio-RadLaboratories 

.,.. 
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Life jus t  g o t  easier! One Thoroughly QC tested in our Authentic, pure cell lines ... and 
call ... one order t o  ATCC brings own  labs. High purity, high now, the same quality of media 
you ATCC's authentic cell lines reliability, high quality. That's and serum. All from ATCC. The 
plus our o w n  brand of media what you'll find in every bottle one source. 
and fetal bovine serum. The of media and serum from ATCC. 
same media and serum ATCC When your research validation 
uses to grow our own cell lines. is critical, order directly from ATcc. QATCC" 
1 230 1 Parklawn Drive Rockville, MD 20852 1 -800-638-6597 Fax: 1 -30 1 -8 16-436 1 E-mail: sales@atcc.org 
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The first step in accomplishing 

anything is the belief that it can be 

done. We believe there are cures 

for today's "incurable" diseases and 

we're working fast to find them. 

At Pharmacia 8 Upjohn we share 

this belief with mom than 30,000 

colleagues worldwide. 

Along the way, we're finding 

better treatments for diseases like 

cancer,AIDS, diabetes,Parkinson's, 

growth disorders and arthritis. 

Believing there is a cure is the first 

step in finding it. By sharing that 

belief you too can join in the 

fight. That's the power of positive 

thinking. That's the power of 

Pharmacia 87 Upjohn. 
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t - d b ~I~III~IIIY rates I U ~hea t ing  
(3.0°C/s) and coo l ing  (2.0°C/s) 

N E W  384 block f o r m a t  f o r  h i g h  
t h r o u g h p u t  (e.g. cycle sequencing) 

U N I Q U E  adjustable heated l i d  appl ies 
op t im ized  d o w n w a r d  pressure 

P 

7 
. +. 
-rv 

4 interchangeable blocks f o r :  
0.5 m l  tubes, 0.2 m l  tubes, m ic ro t i t re  
plates (96 o r  384 wells) o r  slides 

Excellent b lock u n i f o r m i t y  
(*O.S°C a f t e r  15s) 

Award w i n n i n g  i n t u i t i v e  sof tware

Biometra' a W h a f m a n c o m p a n y  

Germany Biometra GmbH Tel: 0551150 68 60 Fax: 0551150 68 666 e-mail: info@biometra.co.uk internet: httpYhmw.biometra.de 
UK Biometra Ltd Tel: 01622 678872 Fax: 01622 752774 e-mail: sales@biornetra.co.uk 
US Biometra Inc Tel: 1-800 932 7250 Fax: 813 282 1936 e-mail: biometra@gate.net 
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- r Are you jumping through hoops 
just to clone PCR products? , 

1 
Amp-tion with proof-reading DNn potymerases like PCR modifieatons, and no tedious procedures. The process is 
Vent? and qtr may improve the fidelity of your PCR, but they simple and straightforward. Best of all, 295% of the colonies 
make cloning the PCR product Mcult. Thats will contain an insert compared to <75% with 
h u s e  they leave b b t d s  and most blunt- other procedures. 
a d  cloning m e t u s  are be- resdbhg 

in high background and a low percentage of COMPLE~F CLONING Co-CE. The 

recombinants. In addition, most methods require Zero Bluntm PCR Cloning Kit contains every- 

expensive enzymes and compbted procedures thing you need for cloning Vent? or qtr a m p W  

that will have you jumping through hoops! fragments, including the linearized $Re-Blunt 
vector (ready for cloning!). 

TRE EASIW WAY. Now, the Zero Blunt" PCR If you're using Taq polymerase, we also offer 
Cloning Kit makes cloning bluntend PCR products TA Cloning@ vectors for the easiest and most effi- 
easier and more efficient. Zero Bluntw Cloning uses - cient cloning of PCR products with A-overhangs. 
the unique vector, @P-Bhtnt. The pCP-Blunt vector 
uses positive s e 1 6 n  via disruption of a lethal gene so that Bypass the hoops and hurdles of PCR cloning. Use Zero 
only recomb'iants will grow. There are no extra steps, no post- Blunt" Cloning from Invitrogen. Contact us to learn more. 

Zero Blunt" PCR Cloning Kit 

IDIIY- l u u l l t M I Q I R  DW#rr 
ug.r 
DeSchelpl2,8361NVLsek 
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Telephone: 1-619597-6200 
Fax: 1819587MOl 

1-800-955-6288 
http://wwwkvitmgen.com 




