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.>. I At Last! 

I % A FPobattc Liquid Handler That's - 

iUmdemd the Art uf Change., 
, 

New MultiPROBEa VersaTipm technology automatically adapts 
pipetting tips to your assay procedures. Disposable tips, fixed 
washable tips, or both? Microliter or milliliter volumes? Liquid 

tips when required, or use washable fixed tips whenever possible. 
Ultra-sensitive liquid level sensing tips further eliminate any risk 
for DNA cross-contamination. 

level sensing of ionic or nonionic solutions? Different disposable 
tip sizes and types? With MultiPROBE, you get it all in one 
system. 
The new VersaTip automatically changes from fixed, washable tips 
to a variety of disposable tip sizes or types - within the same 
protocol and without any user-intervention. Now you can minimize 
consumable costs by using washable tips whenever possible, and at 
the same time optimize performance by automatically switching 
from small volume to larger volume disposable tips. In other 
words, MultiPROBE with VersaTip adapts to your application, 
instead of your having to adapt the application to it. 

Drug Discovery Work 
For drug discovery work, VersaTip will sense small sample 
volumes in microplates, and handle both ionic and nonionic 
solutions such as DMSO. With four- and eight-tip MultiPROBE 
systems, you can stop wasting precious compounds for all 
solubilization, distribution, and screening applications. 

Molecular Biology 
For molecular biology applications, VersaTip can automatically 
pick up micro tips to handle very small volumes, switch to larger 

Clinical Testing 
For clinical testing, VersaTip will automatically adapt to the carry- 
over rec--'--merits of your assays. Four-tip systems with Varispan 

can switch from 
disposable to washable 
tips, and transfer 
samples from any size 
test tube or vial, to 
microplates or other 
labware - all without 
user intervention. 
Combine this versatility 
with a large deck 
capacity and a bar code 
reader that can read 
256 tubes in 90 

seconds, and you have the most efficient robotic liquid handler 
your lab can own. 
Now, there's no need to compromise. Demand the 
MultiPROBE with VersaTip - the first robotic liquid handler 
that adapts to your assays. 

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 FAX: 203-639-21 72 

A Canberra Company Web Site: http://www.packardinst.corn Ernail: webrnaster@packardinst.com 

Packard international Offices: -. - - . - - - - . . - 
Australia, Mt Waverley 61 -2-9543-4266; Austria, Vienna 43-1 -2702504. Belgium, Brussels 32-2-466821 0, Canada. Ontano 1-800-367-9559, Central Europe, Schwadorf, Aus 43 456 2230 01 5, 
Denmark. Greve 45-42909023: France. Runa~s (331 1 46 66 27 75. Germany. Dreleoh 149) 6103 385 151; Itak, M~lano 39 2 339107961718. Jawn, Tokvo 61-3-3666-5650, 
Netherlands, Gmningen 31-50-5413360; ~ l b b  (013) 5423900; Russla, MO&, 7-095-23&7335, ~wltzerland;~urich (01) 481 69 44; United Ki'ngdom, Pangbourne, Berks (44) 01734 W 6 1 .  
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of your biomolecules 

What type of purification is going on in your lab? Do some of your colleagues develop methods and 

optimize schemes to purify peptides, proteins or oligonucleotides at every purification scale? Are others 

purifying natural, synthetic and recombinant peptides? Are yet others purifying native or recombinant 

proteins? Or perhaps you do all of this yourself. 

Doing individual types of purification has meant following individual working procedures-until 

now, that is. Until AKTAdesign (AKTA is the Swedish word for real; it's pronounced eckta). 

d' 
With m e s i g a  your purification ST st ems 

\ won't & strangers to another 
MAdesign is the name of a new platform for a family of purification systems and pre-packed columns 

exclusively from us, Pharrnacia Biotech-The platform integrates fully-biocompatible hardware solutions 

with a control system that gives you control wer purification systems from lab to production scales. It 

lets everyone use the m e  better; smarter way of doing purification. All of which means you can 

operate every AKTAdesign system once you've used any one of them. 

Each MAdesign system lets you use pre-set protocols that automatically resolve all major 

purification taskiincluding automatic method scouting. Each system gives you pre-set running 

parameters for most purification techniques. Each system is supported with an extensive range of 

technique-specific, pre-packed columns. Each system automatically prepares buffers from stock 

solutions--without manual titration. And each system operates via UNICORN@'-with this single 

control system, you can instantly transfer your methods to purification systems at all scales. 

What does your lab want to purify today? A version of A ~ ~ ~ d e s i g n  will suit all your needs. Call 

us: 1 (800) 526 3593 from the USA; +8 1 (0)3 3492 6949 from Japan; or +46 (0) 1 8 1 6 50 1 I from 

Europe and the rest of the world. Ask for a Free brochure. Or meet us on the Internet at 

httpJ/www.biotech.pharrnaciase. 

Pharmacia 
Biotech 

=- (* tm s.t of t i ~  *orlay I 
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edited by DAVID VOSS 

Gut development 
The mammalian intestine plays 
host to a diverse and exotic 
flora-the commensal bacteria. 
What, if anything, do these gut 
microbes contribute to the 
host? Bry et al. (p. 1380) show 
that mice raised under germ- 
free conditions have abnormal 
intestinal epithelial glycosyl- 
ation patterns in comparison to 
conventionally reared animals. 
A normal profile can be re- 
stored by the introduction of 

Bacteriodes thetaiotaomicron, a 
single component of the micro- 
flora; furthermore, a mutant 
strain of the bacterium that is 
unable to grow on fucose does 
not restore the normal pattern 
of glycoconjugates. Thus, the 
indigenous bacterial flora ap- 
pears to be essential for the 
completion of intestinal epithe- 
lial cell differentiation. 

Reversing 
tumorigenesis 

Tumor development is thought 
to occur when cells accumulate 
a series of genetic changes that 
help maintain the transformed 
state. Ewald et al. (p. 1384) 
tested this hypothesis by in- 
vestigating the reversibility of 
tumorigenesis in a transgenic 
mouse model in which expres- 
sion of the SV40 T antigen 
gene can be turned on and off. 
Expression of T antigen in the 
submandibular gland of the 
mice produced the characteris- 
tic cellular changes that pre- 

Made to order 
Inclusion compounds, in which guest molecules are trapped within 
the pores or layers of a host crystal, have been used by 
Hollingsworth et al. (p. 1355) to study crystal growth. They found 
that n-alkanones or alkanediones included in urea crystals could 
form superstructures with ordering in one dimension (within the 
channels) or in three dimensions (between adjacent channels), 
depending on the match to the urea lattice. The more ordered 
structures grew additional layers as flat plates, whereas the less or- 
dered structures tended to grow long, hexagonal needles off of the 
protruding guest molecules. 

cede tumor development. These 
changes were reversed when T 
antigen was silenced after 4 
months of expression but not 
after 7 months of expression. 
These results support a model 
of time-dependent tumorigen- 
esis in which cells acquire 
changes that prohibit reversal 
of the transformed state, even 
when the initial transforming 
stimulus is removed. 

Synapse remodeling 
Nerves interact with one an- 
other at synapses. The strength 
of synapses can be varied in a 
process known as synaptic plas- 
ticity, thought to play a role in 
learning and memory. Neuro- 
trophic factors can induce syn- 
aptic plasticity. Kang and 
Schuman (p. 1402) show that 
the mechanism mediating neu- 
rotrophin-induced synaptic plas- 
ticity, unlike other forms of 
plasticity, requires new proteins 
to be synthesized in the neurons 
involved, thus remodeling par- 
ticular synapses. 

Seeing with C, 
Theoretical studies have pre- 
dicted that point defects on a 
graphite surface should exhibit 
an unusual threefold-symmet- 
ric electron-scattering pattern, 

but studies with conventional 
metal tips in scanning tunnel- 
ing microscopy (STM) do not 
reveal this. Kelly etal. (p. 1371) 
show that this pattern can be 
observed when the density of 
states at the STM tip is modi- 
fied by adsorbing a single C60 
molecule. 

Core problem 
Some iron meteorites are as- 
sumed to be samples of metallic 
cores from asteroids. Olsen et al. 
(p. 1365) have studied a rela- 
tively rare silicate inclusion in 
a IIIA iron meteorite that pro- 
vides more details about the 
origins of this class than from 
studies of the dominant iron- 
nickel metal phases alone. The 
mineral assemblage and isoto- 
pic compositions of the inclu- 
sion suggests that it is a sample 
of the lower mantle or that 
masses of iron may have pooled 
together in the lower mantle of 
the asteroid. 

Mantle viscosity 
The rebound of the Earth's sur- 
face following the last deglaci- 
ation depends primarily on the 
viscosity of Earth's mantle, 
which varies with depth, and 
the thickness of the ice sheets. 
These two effects must be sepa- 

rated to infer either. Peltier 
(p. 1359) presents an analysis 
based on a numerical model of 
the deforming Earth and fits 
to coastal records of uplift or 
subsidence. The analysis sug- 
gests that the increase in vis- 
cosity from the upper to lower 
mantle is less than previously 
thought. 

Cargo receptors 
Inside cells, various organelles 
exchange contents by budding 
and fusion of transport vesicles. 
Such transport may occur, for 
example, from the endoplasmic 
reticulum to the Golgi complex 
and back again. The mecha- 
nisms controlling what will be 
packaged in the lumen of these 
vesicles remains unknown. 
Fiedler and colleagues (p. 1396) 
present evidence that cargo 
receptors in transport vesicle 
membranes interact with spe- 
cific coat components to drive 
transport either forward or 
backward through the secretory 
pathway. 

Volcanic volatiles 
Detecting the distribution of 
magmatic volatiles in regions 
of active volcanism has been 
difficult because in most sys- 
tems the magmatic fluids are 
swamped by the large amount 
of meteoric water in vigorous 
hydrothermal systems. Rose 
and Davidson (p. 1367) present 
an investigation of hydrother- 
mal springs in the southern Cas- 
cades using carbon isotopes; be- 
cause magmatic waters are old, 
they contain essentially no car- 
bon-14. Analyses near Mount 
Lassen show a broad region 
where magmatic carbon diox- 
ide was present in the hydro- 
thermal system. 
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/ GET BETTER 

When you need accurate, up-to-date information for 
chemical, pharmaceuticall or biotechnology research, 
the fastest and easiest way to get the results you're 
looking for is KR ScienceBase. 

You don't have to search multiple sources on the 
Internet. You don't need specialized expertk in informa- 
tion searching. You don't even need to leave your desk. 

With its simple point-andclick interface, KR ScienceBase 
brings you information that helps you make better 

decisions, fuels your creativity, accelerates your 
research - and reduces your time to market. 

Built-in search intelligence works to bring you the 
results you're looking for. And you can count on 
the information you find. KR ScienceBase is based 
on DIALOG*, the world's premier online service 
with access to thousands of publications and 
scientific sources. 

So get the results you need.. . KR ScienceBase. 
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More Total RNA! Larger Samples! 
RNeasy Kits use unique spin column technology for 
simple, reliable, and economical total RNA isolation. 
The new RNeasy Midi Kits offer all the familiar 

l Efficiency - over 90% recovery of total RNA from 
as little as 100 cells or 0.5 mg of tissue, or 
as much as 1 OQells or 250 mg of tissue 

RNeasy Mini Kit benefits: 

l Speed - consistent highquality total RNA in minutes 
l Convenience - safe and easy handling without 

phenol/chlorofrom extractions or precipitations 

Versatility - isolation from many sources including 
animal cells or tissues, blood, bacteria, yeast 

l Reliability - ready-to-use RNA for any downstream 
application, including northern blotting and RT-PCR' 

QIAGEN sample preporation produch may be used in clinical diagnostic laboratory systems after the laboratory has validated their complete system as required by CUA '88 regulations in the US, 
or equivalent in other countries. 'The PCR process is covered by US patenk 4,683,195 and 4,683,202 or equivalent in other countries, owned by Hoffmanda Roche AG. 

For more information about RNeasy and other innovative total and mRNA isolation products, 
call QIAGEN at 800-426-8 1 57 

QIAGEN Inc. 
9600 De Soto Avenue 
Chatsworth, CA 9 1 3 1 1, USA 
Orders 800-426-8 1 57 
Fax 800-71 8-2056 
Technical 800-362-7737 
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Enhanced GFP: 

Emre.ssion of DEGFP-M IPanel AI and DEGFP-Nl Panel BI. CHO-Kt cells were transfected 
w ~ i h  rhe ~ndlc;ted vector uslng a 11~o;ome mediated metllod Cells were f~xed In 4% 
paraformaloehvde/PBS 48 nr Dost translectlon and examined with a fl~orescence microscope 
using a double-pass filter set for FITCRI [Chroma Technology Corp. #CZCZSW) 

FACS anal sis of CHO-Kl cells 
expressins LFP fi lnuta 
nnn IHeirn et a1 1995. solid b k k  . . . .. . . .. . . . . . - . . . .. . . . . . -. . . . 
line). 'brrrmur~ 6FP-ECST 
V 81 al. 1%; dotted black 
I'm), and bLrd 6R IGFRnutl; 
Cmnad:e(d.,1996&Haasetd. 
1996: green line). Enhanced GFP 
dernon;jtrativelv aives the most 

CLONTECH's Enhanced GFP Vectors offer the most 

intense fluorescence and highest expression level of 

any GFP vectors currently available. Cells transfected 

wi th these vectors are up to  350-fold brighter than 

those transfected with wildtype GFP. The red-shifted 

excitation spectrum of EGFP makes these vectors ideal 

for FACS and fluorescence microscopy. 

Enhanced GFP vectors  contain a human-codon 

optimized GFP gene with the brightest chromophore 

mutations described by Cormack etal. (Gene, in press). 

W e  have designed vectors  to  fac i l i ta te  making 

N-terminal  & C-terminal EGFP fusions and tes t  

t ranscr ip t ion  elements. Cells t ransfec ted w i t h  

enhanced GFP are brighter than cells transfected with 

any other GFP variant (see FACS analysis on left). 

Available only from CLONTECH. 

- - - - - - - - - - - - - - - - -- - ----*== 

N O W  Y O U  C A N .  
1020 East Meadow Circle, Palo Alto, California 94303 USA 

FAX: 800-424-1350 41 5-424-1 064 TEL: 800-662-CLON 41 5-424-8222 
E-mail: tech@clontech.com orde&lontech.eom Internet http://~~~.clontech.corn 

01996. CLONTECH Laboratories, Inc. (ras2851 
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Telephone (6191 597-6200 
Fax @19) 597-6201 
http~J/www.invltrogen.corn 

1-800-955-6288 



PHOTO OF DNA SEEN BY TUNNELLING MICROSCOPE 

... with Thermo Sequenase DNA polymerase 
Having first brought you the enzyme that makes heterozygote detection possible, AmershamTM is committed to 
developing new sequencing technologies so you may continue advancing your research. Whether you are using 
fluorescent or radioactive sequencing, Thermo SequenaseTM DNA polymerase provides fast, economical, consistent 
heterozygote analysis. 

Unsurpassed data quality for fluorescent 
heterozygote detection 

Even peak heights 
Improved accuracy 
Reduction in required template with 
DYEnamic" ET primers 

New options, more capabilities in radioactive 
sequencing 

New, unique terminators 
Consistent, even band intensities with no artifacts 
33P terminators offer a cost effective alternative 

Detection of heterozygotes by direct sequencing 
of PCR products* 

Heterozveous A and G Homozveous A , - , ., 
The Polymerax C h i n  Reaction (PCR) is covered by patents owned by R a h e  Molecuhr Systems and, , 
F Hoffman-LRahe Ltd. A license to  use the PCR m u  for certain research and development aaivrtner 
accom anier the purchase of certain reagents from lensed  suppliers such as Amerrham International plc 
and ~ i i l i a t e r  when used in coniunaion with an authorized thermal cycler. . 

Low background allows detection of mixed sequence 
'C' Template Mixed 'CT' Template 'T' Template 

G A T C  G A T C  G A T C  

See our worldwide web site 
for more information. 

Ammham International vlc 
Amersham Place, Little dhalfont, 
Buckinghamshire, HP7 9NA England. For Europe: +44(0)1494 544000 For USA: (800) 323 9750 For Japan: (03) 38 16 1091 

Amcrrhm, DYEnamic and Thcrmo Squcnarc arc trademarks of Amcrrham Inrcmmttonal plc. 
Thcrmo Scqucnarc DNA Polymerase-patents pmding. Thnr product andlor tts method of u u  a covered 
by one or more of the following patcnu: U.S. Patcnr Nor. 4,962,020; 5,173.41 1; 5,409,811 and 5,498,523 
and foreign equivalents. DYEnamic ET primers-patent pending. 

All goods and services arc sold rublcct to the terms and condnrnonr of sale of rhc company within rhc 
Amcrsham Croup which supplies them. A copy of thnc  tcrmr and condtttonr 3s avatlablc on rqucrt. 

O Amerrham International plc 1996A11 rights reserved. 

MTET 
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Organization and Complexity 
STUART KAUFFMAN 
"Kauffman has done more than anyone else to  1 
supply the key missing piece o f the  propensity for I 
self-organization that can join the random and 
the determinishcforces of evoluhon in to  a sahs- , 

factory theory of  life's order."-Stephen Jay Gould, author of The Pondo r 
$16.95, 336 pp.. 591llus. 

"[Roger Penrose is] one o f  the greatest mathematical physiosts 
abve .... A work of breathtaking scope and richness....One certainly 
comes away from the book exhilarated by new metaphysicalwstas." 
-The wofl Street Journol A Search for Pattern i n  Mathematics, nn, 
$16.95,480 pp., 74 bnecuts, 5 halftones 

MICHAEL FIELD AND MARTIN GOLUBIKKY 
. "A book tha t is  i n  itself a work of art."-~oture 

"A unique book tha t  w l l  appeal both t o  casual 
The History a n d  Mystery of  Magnetism readers intrigued by the patterns of  symmetric 
GERRll L. VERSCHUUR chaos and t o  soenhsts interested i n  teshng the 
"Verschuur's Hldden Attroctionis more than a long- * relevance of the underlying mathematics."-snence 
overdue modern history of  this magical force. It 122.50.232 pp.. 54 cornputer-generated colorillus., 25 
shows how supershbon was replaced by experimen- color halftones. 24 hne drawngs 

tabon and ulbmately by a paradigm. Through 
Verschuur's splendid prose, you can see snence 

-Leif J. Robinson, Editor/Publisher, Sky & Telescope IAN STEWART 
$14.95,272 pp., 23 illus. "Those w t h  no knowledge of the subject wi l l  be able t o  gbmpseitc 

beauty and appeal."-wewscrenhst 

"A considerable feat ... once started it i s  hard t o  put  
-Mothemohcal Spectrum 

An ELementary Approach to Ideas and Methods $12 95,336 pp ,32 figures 
Second Edition 
RICHARD COURANT AND I 
EDITED BY IAN STEWART 

Praise for theffrrt editiorr. Making Sense of Our Emotions 
"A luod representation of  the fundamental concepts and methods of RICHARD S. LAZARUS AND 
the whole field of mathemahcs .... Easily understandable."-Albert Einste~n BERNICE N. LAZARUS 
"A work of extraordinary perfection."-Mothemoml Renews "Compelbng .... A helpful, clearly wntten users 
1l8.95.592 pp ,301 bnecuts guide t o  the human emohon."-arkus RMPW 

"An originaland thoughtful book." 
Journol of Mind-Body Health 

$14.95, 336 pp. 

PETER MEDAWAR 
FOREWORD BY STEPHEN JAY GOULD 
"Medawar on anything means genuine profundity, HAROLD J. MOROWITj 
elegance and above all, joy."-NewSoenhst k "A debghtfuL cornucopia ot short essays on diverse 

1plU "-Scrence News 

.itten with wit. grace. and ... humor " - I  

95, 240 pp., 1 rllus. 

A Journey into the Future of 
Microelectronics 
RICHARD TURTON 
"Very readable, and a must for anyone 
w t h  a passing interest i n  how modern semi- 
conductor chips work .... Very enjoyable and well- 
written."-New Sflenhst 
$14 95, 224 pp., 90 illus. 

HERBERT R( 

-- 

Thumb 

.A 
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NOTE: PCR is a patented process. Promega does not encourage or support the unauthorized or unlicensed use of the PCR process. Use of this system is recommended for 
persons that either have a license to perform PCR or are not reauired to obtain a license. 
Some applications in which this product may be used are covered by patents issued and applicable in certain countries. Because purchase of this product does not include a 
license to perform any patented application, users of this product may be required to obtain a patent license depending upon the particular application and country in which the 
product is used. For more specific information, p l m  contact Promega. 
Taq DNA Polymerase is only available DIRECT from Promega in the U.S. and Canada. pGEM is a registered trademark of and p T r n ~ T  is a trademark of Promega Corporation. 

Promega Corporation - Toll Free in USA 800-356-9526 ,2800 woods HOIIOW Road . Madison, Wisconsin .53711-5399 . TOII Free Fax in USA 800-356-1970 . Phone 606-274-4330 . Fax 608-277-2516 
Internet hnp://www.promega.com . Promega products may also be purchased in the USA from Fisher Scientific . Toll Free 800-766-7000 . Fax 800-926-1166 . Branch Offices: Australia 1 800 225 123 . France 05 48 79 99 
Japan 03 3669 7981 . Netherlands ( 4 1 )  (0) 71 5324244 . Switzerland 01 830 70 37 . United Kingdom 0800 378994 . Joint Ventures: China 21 6483 5136 . 379 393 5607 . International Dirtributwr: Argentina 1 381 7962 . Austria 1 891 4M) 
Belgium OBOO 1 W 8 .  Brazil 031 275 1240. CanadaBW267 7424. Chile 2 334 0253. China 10 6256 3159. Colombia 1 310 8579. C x h  Republic 02 20610151 . Denmark44 94 8822. Egypt 2 245 1785. Finland 0 350 9250. France 1 45 3367 17 Germany 06221 50 21 
22 Greece 01 643 6138 . Hong Kong 2751 9488 . Hungary 01 251 0344 . Iceland see Sweden . India 11 684 6565 . Indonesia 21 723 1018 . Ireland 01 8426644 . Israel 8 9406 530 . Italy 055 5001871 . Japan 3 3270 0536. Korea 2 3461 5911 . Luxembourg 31 71 324244 
Malaysia 3 718 3WO . Mexico 5 519 3463 . New Zealand 9 570 3200 . Norway 035 541999 . Poland 58 31 2807 . Portugal 1 458 1641 . Ruuia 095 135 4206 . Singapore 775 7284 . Slovak Republic 95 632 4729 . South Alnca 11 476 9457 . Spain 3 404 52 14 
Sweden 0346 83050 . Taiwan 02 733 6877 . Thailand 2 294 7777 . T u r n  216 385 8321 . Umguay see Argentina . Venezuela 2 265 0891 

01996 Promega Corporation All Rights Reserved. Pr im and speeil'ications subjee( to change without prior notice. Rev081296 
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