


It's Not How Much You 11-. 

But How You Image It. 
You can expose a knee-high stack of 
screens each day, and still not get the 
turnaround and quality results as 
delivered in minutes by the new 
Packard InstantImagera Electronic 
Autoradiography System. 

Get the Data 
As the only Electronic Autoradio- 
graphy System, the InstantImager 
provides publication quality images 
and the accurate, quantitative data 
you need for reproducible and 
consistent results. Image files are the 
digitized data accumulated by direct 
measurement of the radiolabeled 
samples. No matter how you look at 
the picture, you can rely on the data 
from the InstantImager. 

film or phosphor Count on Us 
same sample The InstantImager performs true nuclear counting on your 

I 
spatially separated samples. The 
precision of each measurement can 
be determined with the confidence 
of nuclear counting statistics. This 
is why you can be confident that the 
data acquired on the InstantImager 
will correlate precisely with a liquid 
scintillation counter, the most trusted 
instrument in nuclear counting. We 
know. Nuclear counting has been our 
business for over 40 years. 

Call today for a free demonstration 
of how the InstantImager can 
provide you with results you 
can trust! 
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ADHESION MOLECULE IMMUNOASSAYS 
Parameter" 

Parameter" Kit Features 
Adhesion Molecule Immunoassays 4 color coded reagents 
give precise, reproducible results in 2 hours. 4 pre-dispensed standards 

Scientific Research 4 positive control serum 

of soluble 
may assist 
etiology of 

Recent publications suggest that levels 
adhesion molecules in serum and plasma 
in understanding the basic biology and 
diseases such as: 

4 HIV Infection 4 Cancer 
4 Rheumatoid Arthritis 4 Sepsis 
4 Transplant Rejection 4 Diabetes 
FOR RESEARCH USE ONLY. 
NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES. 
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It's a chemist's 
best friend. 

Ask the very enthusiastic Ben Sallard why 

he and his fellow chemists in Process Rch use 

Power Macintosh; and you'll get more reasons 

than can fit in one ad. A lot more. 

Because they don't just use the RISC-based 

Power Macintosh to explore the intricacies of 

new chemical compounds. They also use it to 

collaborate with microbiologists, environmen- 

talists, analysts and economists - in short, the 

different "ists" all around the world who help 

Sandoz Agro develop and market new products. 

  he^ use power ~ a c " t o  connect to the Internet, 

where they can share select findings with the 

scientific community at large. (And make sure I 
other findings haven't yet been found.) They 

even use Power Macintosh to save money. 

Like the time they went off and optimized 

a deprotonization on a Mac" instead of building 
I 

a pilot plant. And saved $30 million. That made 

the whole group look good. And bred a new 

kind of loyalty between Ben and his Mac. The 

kind usually reserved for someone named Spot. 



"If a l l  you want to do is data 

acquisition, sure, you can 

do it on aWmdows PC. But 

if you want to connect to 

a Novel1 server and aVAX 

1 and an AS/400, and you 

I 
r want to run business apps, 

Anyone who thinks there 

is a faster or easierway to 

accomplish a1 that is, well, 

barking up the wrong tree: 

I b  L 
Recess Tech scientists at Sandoz Agm are charged with 
findina the fastest, easiest and most COstWient wavs to 
prod& everything from herbicides and fungicides 6 flea 
control products for the family pet. Their latest finding? 
'Power Mac has the power i ineed to stay mpdk: 

Sandoz Agm chemists use LabVlEW and 
PowerMactocontrolandanalyzemplex 
chemicalreactionsfromtheiidesldops 
while they continue with other work. And 
that's just one example dthe hundreds 
of powerful scientk, engineering and 
design a p p l i i  that have been opti 
mized for the RlSGbased PowerPC-chip 
al the heart of Power Macintosh. 

Every Power Mac can read, wite and fwmat disks for WS, 
Windows and 0%'. And every Power Mac lets you open 
and work with DOS and Windows files. If you need mare 
compatibility than that, the Power Macintosh 6100166 WS 
Compatible includes both a 66 MHz 486DX2 and a 
PowerPC 601 microprocessor in one PC. 

MacintosK has ahvrrjs been krown for graphii 
cal aptitude. But what kind of gmphic is this? 
It's the Frcntkf mdearle, as visualized by a 
Sandoz Agm chemist with Chem3D Plus And 
that's just the start. With Power Macintom and 
AppK in- like QuickDraw" 3D and 
Quiilme'  M1,3-0 visual- and virhlal 
reality became as easy as, well, using a Mac. 

I Power Macintosh can fit into your scientific, engi- 
I neering or design emrkonment call 
I to receive h e  informah by fax. 

Or, f you prefer, give us a call at 8M-SWW 
and ask for ext. 550 to receive your free Power 
Macintosh Solutions Kit by mail. 

L--------,,,,,,,,,,,,, 

Power Macintmh. 
The business Macintosh. 

Apple 
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A combination of thin film deposition and physical of each site is the natural color of reflected light of the 
masking techniques was used for the parallel synthesis library before being heated in air to form oxides. Each 
of a spatially addressable library containing high- site is 1 millimeter by 2 millimeters. See page 1738. 
temperature cupric oxide superconductors. The color [Image: X.-D. Xiang and P. G. Schultz] 
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LmGE-SCALESEQUENCING Era of PCR* Diagnostics 
Human Genome Project Advances 
Towards Actual Sequencing Phase P FIRST THERMAL CYCLER TO 
The Human Genome Project has now reached a 

crossroads whereexistingtechnology~upon 
OFFER CRUCIAL ABILITIES 

thermal cycle sequencing of M13 templates-has 
achieved a level of development where the actual Excellent Platform Upon 
sequencing of the three-billion bases in human 
DNA can now begin. AS reported in Science (10 Which Tests Can Be Developed 
Feb 95(267)p 783-784), two leaders of the project 
have proposed a plan to begin the sequencing Perhaps the most powerful tool yet invented for 
phase immediately. They argue that existing tech- the diagnosis of infectious and genetic d i s e a s e  
nology couldallow the project to be completed as the polymerase chain reaction (PCR)*-is now 
soon as 2001-afull five years ahead of schedule. poised to enter the clinical arena. A decade has 

MJ RESEARCH has been working with teams-- passed since the original conception of this enor- 
both in the U.S. and the U.K.-to use the DNA mously specific and sensitive technique, and now 
Engine system to help drive this accelerated sched- PCR promises to be helpful not only for the 
ule. The extremely speedy nature of its cycling- diagnosis of disease, but also for the prognosis of 
combined with the ease with which the instrument cancer, heart disease, and other conditions as well. 
integrates into automated robotic systems-has m 

"4 
Many companies have been working to bring 

made the DNA Engine the cycler of choice for 'I ., , , , ,,, ,, ., . ,, s-- PCR to clinical pathology laboratories, but limita- 
thermal cycle sequencing. Higher-density for- tions had lain withthe thermal cycle rsthat drive the 
mats are in development, as are pre-engineered Critical Issue:Achieving reaction, which had not yet fully met the special 

that feature robotic fluid Annealing Temperatures Precisely needs of the clinical market. NOW, MJ RESEARCH 
has used its eight years of manufacturing experi- 

Microsealm96- well For any test involved in humandiagnosis, avery ence to construct the PTC-200 DNAEngine'", the 
important considerationis the precision with which highest-performancethermal cycling systemever. 

~ o ~ y p r o p y ~ e n e  Plates annealing temperatures are achieved and repro- Its Peltier-Joule heat pumps outperform every 
duced. Only high-fidelity annealing leads to the competing technology, its adjustableHot Bonnet"' 
needed specificity-no "slop" can be tolerated here. heated lids make oil-free operation easy and repro- 

Ideal Choice for Oil-Free Operation Unlike most non-Peltier systems, DNAEngine ducible, and its networking and digital export cap  
cyclers hit and maintain annealing temperatures abilities can make documentation automatic. The 

For two years MJ RESEARCH has worked to per- with remarkable precision. NIST-traceable accu- variousmethodsof controlarecompatiblewithexist- 
fect a96-well microplatemadeofpolypropylene, racy helpsmakeevery prof~lethe same-cycle-to- ing systems, easy-to-use software allows protected 
a plastic that combines good thermal properties cycle, run-to-run, andmachine-to-machine. This protocols, and swappable blocks can accommo- 
with a smooth, inert surface that does not bind ismonitoredcontinuously by software,anditcanbe datevirtuallyanyvessel (soonevenslidesforinsitu). 

nucleic acids. Polypro- vedledindependently withNIST-traceableprobes Inshort,thissystemistheperfectclinidplatfm. 
is the plastic that most 

mcrofuge tubes are made 
from; it canbeinjection- 
molded for advanced 

sealing features; and it 
is intrinsically clean, be- 
cause molding tempera- Licenses to conduct PCR for human and veteri- 

'Microseal" 96'' Plate ms over2000Cdestroy 
tracebiologi~moleculeS. Thin-walled, V-shaped 
wells can holdup to l w ,  andtheir precise 9- 
spacing leads to a good fit in thermal cyclers. The 
plates canbe sealed against vapor loss with either 
'Microseal A' film or 'Microseal C? cap for 
oil-.freecycling,andthesystemisquiteeconomical~ Licensing; Roche Molecular Systems; 1145 At- 

FOR MORE INFO. PLEASE CALL OR E-MAIL: SAEMMJR COM 
lantic Avenue; Alameda, CA 94501 U.S.A. 

License for otherresearch and forensic uses can 

@ M J m ~ ~ ~ ~ c ~ ,  INc. be obtained by use of reagents carrying a label 
license, which currently states they must beusedin 

Mmfachtrmof PeG-cffect conjunction with an "authorized" thermal cycler. 
149 Grove St. Watertown, MA 02 172 U.S.A. Any MJ RESEARCH cycler can be "authorized"- 
(800) 729-2 165 * F a  (61 7) 923-8080 
Distributors Worldwide-Please Fax or E-mail for List 



edited by PHIL SZUROMI 

Block party 
Block copolymers string to- 
gether alternating stretches of 
different monomer units. Zhang 
and Eisenberg (p. 1728) have 
found that polystyrene polymers 
that contain much shorter 
poly (acrylic acid) (PAA) blocks 
exhibit a wide range of mor- 
phologies that depends on the 
length of the PAA block. In 
aqueous solution, they see 
spheres, rods, lamellae, and a 
new phase of micrometer 
spheres filled with aggregates re- 
sembling reverse micelles. In or- 
ganic solvents a reverse micelle 
is seen. Upon drying, the spheri- 
cal micelles form highly bire- 
fringent needles. 

Stormy weather 
An unexpected finding during 
the Voyager 2 flyby of Neptune 
was the Great Dark Spot (GDS), 
a large atmospheric storm in the 
southern hemisphere that rivals 
Jupiter's Great Red Spot, which 
has been seen for hundreds of 
years. Recent Hubble Space 
Telescope images of Neptune 
presented by Hammel et al. (p. 
1740) show that the GDS has 
disappeared and that a new 
storm has now appeared in the 
northern hemisphere. 

Structural costs 
Adsorption of small molecules 
can cause some crystal faces to 
adopt a different surface struc- 
ture. Quantitative measure- 
ments of the energy difference 
between such phases have in 
the past suffered from large un- 
certainties. Surface calorimetry 
now allows direct measurements 
of the energetic cost of such 
rearrangements with unprec- 
edented precision, as Yeo et al. 
(p. 1731) show for two surface 
phases of platinum. Such high- 

Single gene in ataxia telangiectasia 
Patients with ataxia telangiectasia (AT), an autosomal recessive 
disorder, suffer from neuromuscular and cerebellar disorders and 
immunological deficiencies and usually die in early adulthood, and 
individuals heterozygous for AT are predisposed to cancer. At the 
cellular level, high radiation sensitivity, cytoskeletal defects, and 
cell cycle abnormalities are seen. Although the disease is geneti- 
cally heterogeneous (four complementation groups are known), 
Savitsky et al. (p. 1749; see news story by Novak, p. 1700) identi- 
fied a mutation in a single gene ( A m )  on chromosome 11 in 
patients from all four groups. Partial gene products from A m  
show similarities to proteins involved in cell cycle control. 

quality experimental data can 
serve as a test for the theoretical 
treatment of metal surfaces. 

dues and suggests conforma- 
tional changes that may occur 
during catalysis. 

Exerting control 
A system for concise regulation 
of gene expression in vivo in 
mammalian cells has been de- 
veloped that could prove useful 
in transgenic animals and in 
gene therapy. Gossen et al. (p. 
1766) used mutants of Tet re- 
pressor protein and the VP16 
activation domain to construct 
a transcriptional transactivator 
that requires the addition of tet- 
racycline derivatives for specific 

rn DNA binding. Upon addition 
of a tetracycline derivative, this 

Small folding boxes protein rapidly induced gene 
The fabrication of microdevices expression in mammalian cells 
such as microrobots requires a from a reporter gene controlled 
combination of rigid and flex- by tet operator by more than a 
ible elements on a micrometer thousandfold. 
scale. As Smela et al. (p. 1735) 
show, volume changes that are rn - 
associated with cation uptake 
in conducting polymers can be 
used to make such complex 
microdevices. The polymers 
undergo larger volume changes 
than inorganic materials, and 
require smaller voltages for op- 
eration. The principle is illus- 
trated with a box of micrometer 
dimensions, which automati- 
cally and reversibly folds around 
two grains of sand when a small 
voltage is applied. 

Cut loose 
In plants, almost all of the 
growth regulator indole-3-ace- 
tic acid (IAA) present is in an 
inactive, conjugated form. En- 
zymes remove amino acid, pep- 
tide, or carbohydrate groups to 
activate IAA locally and stimu- 
late growth, but few such en- 
zymes have actually been iden- 
tified. Positional cloning stud- 

. ies in plants unable to activate 

certain conjugates allowed 
Bartel and Fink (p. 1745) to 
clone the ILRl gene, whose 
product cleaves IAA-amino 
acid conjugates. 

In the beginning 
Conversion of hydr~x~lmethyl- 
glutaryl-coenzyme A (HMG- 
CoA) to mevalonic acid is cat- 
alyzed by HMG-CoA reductase, 
and is the first committed step 
in the biosynthesis of isopren- 
oids, including cholesterol. 
Cholesterol's role in cardiovas- 
cular disease has led to the de- 
velopment of enzyme inhibi- 
tors such as lovastatin. Law- 
rence et al. (p. 1758) present a 
high-resolution structure of 
Pseudomonas HMG-CoA reduc- 
tase, which is functionally and 
structurally similar to the mam- 
malian enzyme. The structure 
analysis locates conserved resi- 

In the mind% eye 
When the travel ads ask us to 
"picture a sandy beach," it is not 
clear which parts of our cerebral 
cortex that are devoted to vi- 
sual processing help us produce 
visual imagery, or "daydreams." 
Previous experiments have dis- 
covered activity in visual corti- 
cal areas during imagery, and 
other workers have found that 
imagery interferes with the per- 
ception of external stimuli. Ishai 
and Sagi (p. 1772, see the Per- 
spective by Miyashita, p. 1719) 
present evidence from human 
subjects in which recalled 
stimuli decreased the threshold 
for detection of a subsequent 
stimulus. Because the improve- 
ment was specific for the orien- 
tation of the remembered stimu- 
lus and for the eye with which 
that stimulus was first viewed, 
they suggest that the earliest part 
of the visual cortical pathway is 
reactivated during imagery. 
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closely monitor every stage of manufacturing, and analytical chemists assay every product we 

offer. We package experience, service and expertise 

into every product you receive. But commitment to 

our customers does not stop here. Sigma continues 
SIGMA* 

to provide exceptional service that includes a large inventory of 

prepackaged stock, fast delivery and technical assistance. 

Weigh all the advantages. Consider Sigma as your single source 

Where Science and Service Come Together. 

Call collect: 3 14-771 -5750, 
800-325-301 0, 
or contact your local Sigma office. 

for research biochemicals. 
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It's Here! 
High Puri Automated 
Plasmid D % A Purification 1 
At a Price Your Lab 
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Mini-Preps a Thing of the Past ; 

I 
High Purity 
Sufficient for automated, 
fluorescent and manual 

I sequencing 

1 @ Direct Loading of Culture 

Who Ever Said "->u Can't 
Have It All? 
The Mini-Prep 24TM is a fully automated,a3 
bench-top instrument designed for purification 
of plasmid DNA directly from bacterial 
culture in 60 minutes. The instrument uses 
a revolutionary new method of nucleic acid 
purification based on modified agarose gel 
electrophoresis and subsequent nucleic acid 1 
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