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I The Future of Microplate Assays ~1 

Is Here - 384-well Radioisotopic 1 

TopCount HTS Revolutionizes 
Microplate Counting - Again 

Measure radioisotopic and luminescence assays in both 
96- and 384-well microplates. 

Process 12 luminescence samples simultaneously for 
throughputs of 10,000 samples per hour, or more. 

Stack up to 40 plates or 15,000 samples for unattended 
counting. 
Interface with robotic systems for complete automation. 

Meeting the Demands of Microplate Counting for 
Today and for the Future 
Assays have been scaled down from test tubes to 24-well 
microplates and the 96-well format. Now, the next step in 
assay miniaturization is here with the TopCount HTS. 
Continue today's assays in 96-well plates while converting 
assays to the higher density 384-well plates - the screen- 
ing format of the future. With the TopCount HTS you can 
do both without risk or compromise. 

Less Reagents, Less Handling, More Samples 
The Packard 384-well plate accommodates assay volumes 
of up to 80 pL. This allows practical miniaturization of 
assays such as scintillation proximity, in-plate binding, 
liquid scintillation, Cerenkov and luminescence. 

TopCount Harnesses the Power of Luminescence 
Packard has pioneered the field of high throughput 
microplate luminescence. Now up to 12 wells can be 
measured simultaneously in 96- or 384-well plates for 
throughputs never before possible. Ultra-sensitive photon 
counting is combined with innovative reagents, such as 
LucLite with a five hour half-life, for measuring the 
luciferase reporter gene. Greater capacity, greater 
throughput. 

To complement sample throughput, TopCount now has an 
extended 40 plate 
stacker. Load up to 
40 plates with the 
TopCount ZipLoad 

1 stacker, can$ them 
safelv to the 
~ o ~ c o u n t ,  load and 
count. It's that easy. 

If your experiments 

L demand accuracy, 
versatility or high 

throughput, TopCount has the answer for your laboratory. 

Contact Packard at 800-323-1891 (U.S. only) or 
203-238-2351 for more details. Or, visit our Web Site at 
http://www.packardinst.com. 

p Packard Instrument Company, 800 Research Parkway. Meriden. CT 06450 U.S.A. 
I -- I - Tel: 203-238-2351 Toll Free: 1-800-323-1 891 FAX: 203-639-21 72 
A Canberra Company Web Site: http://w.vw.packardinst.corn Ernail: webrnaster@packardinst.com 

Packard International Offices: 
Australia, Mt Waverley 61-3-9543-4266; Austria, Vienna43-1-2702504;Belgium, Brussels32-2-4668210; Canada, Ontario 1 -800-387-9559;CentraI Europe, Vienna43-2230-3263; 
Denmark, Greve45-42909023;France, Rungis (33) 1 46.86.27.75; Germany, Dreieich 49 6103 385-O;ltaly, Milano 39-2-339107961718; Japan, Tokyo81-3-3866-5850; 
Netherlands, Groningen 31 -50-541 3360; Tilburg (01 3) 5423900; Russia, Moscow, 7-095-238-7335: Switzerland Zurich ( 0 1  481 69 44; United Kingdom, Pangbourne. Berks (44) 01 734 844981. 
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"latelet GPllb/llla ICD Turn to R&D Systems 
flow cytometry reagents 
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Labeled Cytokine Kits include: Apoptosis Detection Kit includes: 
0 Labeled cytokine 0 Fluorescein-conjugated 

*a* * f.2 

O Negative control annexin V &:;, 
f&?d 

O Blocking antibody 0 Propidium iodide 

0 Wash buffer 

FOR RESEARCH USE ONLY. NOT FOR USE IN MAGNOSNC OR THERAPEUTIC PROCEDURES. 

614 M c h e y  kaoe NE r ~ l ~ ~ ~ u a b a n l ~ ~ a n e  ~ u & m s e 7  ~ 7 .  Honoo 2Chane 
MbuleolpoBs, MN 55413, USA. Abhgdon, OX14 3Y$ UK. ~wwrsbeden.Oermany BlWo-ku,T~113,Jepan 
Tel: 61 2 379-2956 Tel: +44 (011235 531074 Tel: +49 08122 gOgeO Tel: +81(09) 56841622 
FaJi: 612 nasSs0 Fax: +44'(0)1235 539420 Fax:+4906122909619 Fax: +81.[ai) )58841833 

hternational Freefone Numberr - ~ I B n @ &  078 11 04 81). bmnuk: 80 01 85 92. D.uE#Urrd: 019011 0169. 
Ranee: 05 90 72 49. NwlerIand: Og02255OT. Nag.: 8M) 1103. Wrr(ps 02079 31 49. 156 2482. 
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The dark side of Saturn's rings, imaged by the Hubble multistranded F ring, seen here from Earth for the first time. 
Space Telescope on 21 November 1995. The main rings Just insidethe Fling, the Enckegap and the outer edge of the 
are illuminated by reflected saturnshine and by sunlight A ring are seen as a pair of faint bands. See page 509 
diffusely transmitted through the translucent C ring and and the related Reports (pages 51 6 and 51 8) and 
Cassini division.The outermost bright feature is the narrow, Perspective (page 507). [Image: P. D. Nicholson et a/. ] I 
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Adaptive Evolution of Human 537 
Immunodeficiency Virus-Type 1 During the 
Natural Course of Infection 

S. M. Wolinsky, B. T. M. K&, A. U. Neumann, 
M. Daniels, K. J. Kunstrnan, A. J. Whetsell, M. R. 
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Cerebellum Implicated in Sensory Q 545 
Acquisition and Discrimination Rather 
Than Motor Control 

J.-H. Gao, L. M. Parsons, J. M. Bower, J. Xiong, 
J. Li, P. T. Fox 

Altered Growth and Branching Patterns !54d 
in Synpolydactyly Caused by Mutations in 
HOXD13 

Y. Muragaki, S. Mundlos, J. Upton, B. R. Olsen 

Interactions Between Electrical Activity 551 
and Cortical Microcirculation Revealed 
by Imaging Spectroscopy: Implications for 
Functional Brain Mapping 

D. Malonek and A. Grinvald 

Ocular Dominance Plasticity Under 554 
Metabotropic Glutamate Receptor Blockade 

T. K. Hensch and M. P. Stryker 

Transcription-Coupled Repair 557 
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Why are these cells smiling? 

@ QlAGEN Plasmid Kits - 
unsurpassed quality for more than a decade 

@ EI Plasmid Kit - 
enaotoxln-free for ultimate plasmid DNA purity 

Ultrapure QIAGEN DNA is ideal for Endotoxin-free plasmid DNA improves 
all applications from cloning to transfection into sensitive or immune 
transfection. QIAGEN" Plasmid Kits logically active cells, and is essential 
are based on ready-twse graviiy-flow for gene therapy research. 
QIAGEN-tips sized for purification of The new EndoFree" Plasmid Maxi 
20 pg to 10 mg plasmid DNA. Kit integrates endotoxin removal into the 

QlAGEN plasmid purification procedure. 

0 QlAfiher Plasmid Kits - No additional extractions or affinity " the faster alternative columns are required. 

QIAfilter" Plasmid Midi Kits and Maxi Kits combine 
QlAfilter Cartiidges with. QIAGEN-tips for the fastest, 
most convenient way to isolate ultrapure plasmid DNA. 
QlAfilter Cartridges rapidly clear bacterial lysates by 
filtration, saving up to one hour of purification time. 

Choose hwn 3 QlAGEN systems 
to suit your needs. 

See Electronic Marketplace www.aaas org 

QlAGEN Inc. 
9600 De Soto Avenue 
Chatsworth, CA 9 1 3 1 1, USA 
Orders 800-4268 157 
Fax 800-71 8-2056 
Technical 800-362-7737 
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edited by PHIL SZUROMI 

Proper connections 
Carbon nanotubes, like graph- 
ite, are electrically conducting, 
but accurately measuring their 
conductivity can be difficult- 
very small probes are necessary, 
and the resistance of the con- 
tacts to the tube itself can domi- 
nate the measurement. Dai et 
al. (p. 523) used lithographic 
methods to expose parts of 
nanotubes while holding the 
rest of the nanotube under a 
conducting layer of gold. A 
conducting probe tip was then 
used to contact the exposed 
nanotubes and also map out 
their structure. Conductivity 
measurements were made at 
several points, and thus contact 
resistance could be factored out. 
Kinks in the nanotubes greatly 
increase their resistivity. 

Moving molten iron 
Formation of iron cores in Earth 
and other planets would have 
involved early segregation of 
iron-rich melts from silicate- 
rich mantles. Minarik et al. (p. 
530) provide experimental evi- 
dence suggesting that large de- 
grees of melting of the planets 
would have been required for 
the iron melts to segregate. 
These authors found large wet- 
ting angles for iron-rich melts 
in olivine up to pressures of 11 
gigapascals, which suggests that 
small volumes of melt could 
not form an interconnected 
network through solid olivine. 

Homeobox connection 
Homeobox-containing (Hox) 
genes regulate pattern forma- 
tion during development. No 
human mutations, however, 
have been linked to a Hox gene 
to date. Muragaki et al. (p. 548) 
found that synpolydactyly, an 
inherited abnormality of the 

An edge-on view of Saturn's rings 
About every 15 years, Earth, the sun, and Saturn are positioned 
such that Saturn's rings appear edge-on. The Hubble Space Tele- 
scope has been used to take advantage of this rare set of reference 
frames in 1995 (see cover and the Perspective by Murray, p. 507). 
Bosh and Rivkin (p. 518) identified the F ring inner satellite, 
Prometheus, lagging behind its predicted position by about 20 de- 
grees and the A ring outer satellite, Atlas, ahead of its predicted 
orbit by about 25 degrees, during the first Earth ring-plane crossing 
in May. During the second Earth ring-plane crossing in August and 
the solar crossing in November, Nicholson et al. (p. 509) confirmed 
Prometheus' lag, which suggests that this satellite may not have 
collided with the F ring as predicted but may have encountered a 
co-orbital satellite instead. They also studied the structure of the 
fainter F, E, and G rings. Hall et al. (p. 516) used the faint object 
spectrograph on Hubble just before the August crossing to more 
clearly define a tenuous OH gas cloud enveloping the rings that 
may be derived from meteoritic impacts. 

hands and feet, is caused by a comparison tasks. Only the 
mutation in HOXD13. The tasks that required sensory input 
phenotype is the result of an in- activated the cerebellum. The 
sertion of a polyalanine stretch cerebellum may not be special- 
in the protein in a region out- ized for motor control, as com- 
side of the homeodomain. monly thought, but only for cer- 

tain motor tasks that are used to 
make sensory discriminations. 

Sense in the 
cerebellum 

Because the cerebellum is acti- Visual cortex 
vated by body movements and development 
damage to it causes a loss of Covering one eye in a mam- 
motor control. it has been re- mal's early life can permanently 

garded as a motor organ. Gao et 
al. (P. 545; see the news story by 
Barinaga, p. 482) obtained 
magnetic resonance images of 
the lateral cerebellum (the den- 
tate nucleus, which sends out 
signals) of human subjects as 
they performed motor tasks 
which did or did not require sen- 
sory input, as well as sensory 

impair the response of the visual 
cortex in the brain to that eye- 
the brain will learn to respond 
only to the open eye (ocular 
dominance plasticity). How this 
  hen omen on occurs has been 
debated, and a role for one of 
the neurotransmitter recep- 
tors-the metabotropic gluta- 
mate receptor-has been postu- 
lated. ~ e i s c h  and ~tryker  (p. 
554) show that in vivo activa- 
tion of the receptor is not re- 
quired for the ocular dominance 
plasticity. However, they also 
demonstrate that in vitro long- 
term depression, which had 
been thought to occur through 
a similar mechanism, does re- 
quire receptor activation. 

Damage control 
DNA damage induced by ul- 
traviolet light or exposure to 
carcinogens can be repaired 
by nucleotide excision. Tran- 
scription-coupled repair (TCR) 
couples nucleotide excision 
repair to transcription; in 
Escherichia coli, mutations in , 

genes for mismatch repair also 
lead to defects in TCR. Mellon 
et al. (p. 557) have identified 
mutations in human homologs 
of genes required for mismatch 
repair in E. cob in cell lines from 
patients with hereditary non- 
polyposis colorectal cancer, a 
cancer predisposition syn- 
drome. These cell lines are also 
defective for TCR, suggesting 
that in addition to mismatch 
defects, environmentally in- 
duced defects also avoid repair 
in these cells and may lead to 
increases in sporadic tumors. 

Fashioning an image 
Two brain imaging techniques, 
positron emission tomography 
and functional magnetic reso- 
nance imaging, rely on changes 
in blood flow and oxygenation 
that result from neuronal activ- 
ity. The temporal and spatial 
connection between neuronal 
activity and these changes has 
been an unresolved issue. 
Malonek and Grinvald (p. 55 1) 
optically imaged the cat visual 
cortex during presentation of 
oriented gratings that are 
known to yield well-defined 
cortical responses. They sug- 
gest that aerobic metabolism in - - - ~  

localized neurons first creates a 
highly localized increase in 
deo~~hemoglobin. This effect 
triggers an increase in the 
blood flow that maintains oxy- 
hemoglobin in the immediate 
vicinity and is then followed by 
a large regional increase in 
blood flow that only slowly re- 
turns to   re stimulus levels. 
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Is there anqthing 
I 

ns? 

What are you really hoping to see at the next scientific 
meeting? Old friends and colleagues? Or a vision of 
the future in life science research? Take a look at the 
Biosensor stand at ASBMB in New Orleans, Analytica 
in Munich, FAOBMB in Tokushima and at a number 
of other major exhibitions. 

You'll see how BIA technology is turning visions 
into reality. And opening up a world of possibilities in 
biochemistry, molecular biology, drug screening, food 
analysis and environmental research. 

Biosensor's range of analytical instruments moni- 
tors biomolecular interactions, in real time and with- 
out the use of labels, between molecules of almost 
any type. From proteins, peptides and nucleic acids to 

carbohydrates, lipids and signalling substances. 
No need to purify molecules, either. You can study 
crude extracts as well as lipid vesicles, viruses, 
bacteria and eucaryotic cells. 

By allowing you to study interactions as they occur, 
BIA is cutting days, even months, from your research 
time. Just as importantly, it's saving costs, too. 

BIA is already a world-proven technology that is 
being used in new applications every day. It's letting 
scientists see more of what's going on. 

So look us up. We'll open your eyes. 

Pharmacia Biosensor AB 
http://www.pharmacia.se/biosensor You have the vision. Use it. 
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, Filtration Problems? 

The Solution Is Clear - Millipore" Filters From Techware 
When it comes to filtration problems, unequaled service and support, including: 
there's no clearer solution than Millipore" Same day shipping 

Filtration Products from Sigma- m Comprehensive technical support 
Aldrich Techware. Competitive pricing 

\- One phone call is all it takes So for solutions that are perfectly clear, 
to gain immediate access to rely on Millipore filtration products 1 

Millipore's comprehensive family from Sigma-Aldrich Techware - your 
of ready-to-use, disposable filter devices ... as well as single, most convenient source for brand name 
over 10,000 other brand-name laboratory equipment laboratory supplies and equipment. 
and supply products. Circle the number below for your free Filtration 
In addition to this wide selection of top quality products, Product Guide. 
Sigma-Aldrich Techware backs each purchase with 

Science Technology Service 

I Call collect: 31 4-771 -5750, 800-325-301 0, 
or contact your local Sigma office. 

AUSTRALIA AUSTRIA BELGIUM BRAZIL CZECH REPUBLIC FRANCE GERMANY HUNGARY INDIA ITALY JAPAN 

KOREA'  MEXICO NETHERLANDS POLAND SPAIN SWEDEN SWITZERLAND UNITEDKINGDOM UNITED STATES 

A Sigma-Aldrich Company MlHipore 1s a regrstered trademark of M~ll~pore Corporatm circle NO. 3 0n Readers' senrice CafU 
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Turn up the Heat... 
Turn off the UNG 

(Completely!) 

Thermolabile Uracil N-Glycosylase 
Exclusively from Epicentre 

Epicentre's new NK-UNG is the only available Uracil N-Glycasylase that 
can be completely and irreversibly heat-inactivated. 

HK-UNG is: 

*:* Fully active to 50°C in digesting dU-containing DNA. 

*:* - Heat-Killed - by a 10 minute incubation at 65°C or higher. 

*:* Irreversibly heat-inactivated - no activity was detected in reactions containing 
heat-inactivated HK-UNG that was incubated for 2 days at room temperature to 
promote renaturation. 

Brief heat treatment of HK-UNG 
eliminates its ability to digest dU- 
containing DNA. One unit of HK-UNG 

i 9 ? A c n 7 n o 10 or standard UNG from another supplier was 

3 
incubated for 10 minutes at the indicated 
temperature. Following heat treatment, 
approximately 300 ng of a dU-containing, 
450 bp DNA were added and the samples 
were incubated at 37°C for 30 minutes 
before analysis by gel electrophoresis. The 
presence of the 450 bp band in lanes 5 & 7 
demonstrates that HK-UNG was inactivated 
at 70°C and above, unlike the standard UNG 
(lanes 6 & 8). 

- EPICENTREm TECHNOL BGIES ~ r n ~ ? + * * + @ ~  
* s c , b c , * a @ 4  

b*.::&!t14;{-:* 0 
*:s. . iy*dOf4 

1202 Ann Street Madison, WI 53713 
p ~ e ~ ~ ; a i ~ : - p  

"'"*+~s. = v  
v ~ 6 : * : 4 ~  %r 800-284-8474 

P ... when you need to be sure of the quality 

Outside of the U.S. contact the distributor in your country; or call 608-258-3080 or fax 608-258-3088. 
E-mail: techhelp@epicentre.com ot World Wide Web: http://www.epicentre.com 

ArgentinalUruguay: 
1-8224164 

Australia: 02.540.2055 
Austria: 0222.74040.190 
Benelux: 045-532-7755 
Brazil: 021.592.6642 
Canada: 800-268-5058 

Finland: 176822.758 
France: 1-34-84.62-52 
Germany:.5152-a75 
Greece: 1-6005977 
Hong KonglChina: 

852-2-896.6283 
Israel: 02.335599 

Italy: 02.891391 
Japan: 03-35455720 

06.441.5103 
Korea: 82.2.924-8697 
Mexico: 8.371.60.50 
Norway, Denmark, Finland, 
Iceland, Sweden: 22.200137 

New Zealand: 9.443.1284 
Portugal: 01.453.70.85 
Singapore: 266-1884 
South Africa: 01 1-792-3428 
Spain: 93-450-2601 OR 

93.490-7440 
Sweden: 8.36.9040 

Swikerland: 56424.0100 
Taiwan: 2.381.0&14 
Turkey: 312-435.0775 
United Kingdom: 

1.223-366500 
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The right result, every time, with ECL Western blotting 
Life is often a game of chance, but this need not apply to 

Western blotting, particularly if you use the ECL system 

from Amersham International plc. 

ECL Western blotting offers performance when it matters, 

every time. As the above results show, sensitivity levels are 
at least 2.5pg with only a 30 second exposure (in fact, levels 

as low as lpg can be detected). Furthermore, light output is 

maintained for 6 hours after initial incubation. Far greater 

sensitivity and versatility than equivalent IZSI and 

colorimetric methods. 

Easy optimization and clear results at all protein 

concentrations has kept AmershamTM as the market leader 

for this application. ECL is the 'Gold Standard' for all 

purposes giving top quality results every time, and is 

supported by an unrivalled reference list including over 600 
citations in scientific publications. Coupled to this are 

Amersham's films, membranes and molecular weight markers, 

and its technical and customer service. 

Why take a risk? With ECL Western blotting, the dice are 

firmly loaded in your favour. 

The faces of the dice show a typical result obtained using ECL Western blotting reagents. In this example, human transferrin 

dilutions were separated and transferred to HybondTM PVDF. Following immunodetection, the blot was detected using ECL 

reagents and exposed to HyperfilmTM ECLTM for 30 seconds. Protein loadings (in pg) are 500, 100,50, 10, 5 and 2.5. 
II 

Location : 

See our worldwide web site 
for news, information and 
loc ' Kce contact details. 

A 

Amersham International plc 
Amersham Place, Little Chalfont, 
Buckinghamshire, HP7 9NA England. 
Tel: +44 (0)1494 544000 
Fax: +44 (0)1494 542929 

USA Arlington Heights 
Il: (800) 323 9750 

Japan 
Tokyo: (03) 38 16 1091 

All goods and ~crviccs arc sold subject to the terms and conditions of sale of the company wrthin the 
Amcnham Group whrch suppltes them. A copy of there termr and condinonr IS available on request. 
ECL, ECL device, Hybond, Hyperfilm and Amerrham are trademarks of Amersham lnternanonal PIC 
%, Amersham lntcrnational i996. All rights reserved. 
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Turn to a world leader in instrumentation technology, * V i  all of your research and assm GLP with built- 
support and service for your lab requirements in protein in tra- software found in every Shimadzu instrument. 
and peptide research! When research is important, turn to a de~endable, 
*Purifi peptides or separate protein digest with the 
Shimadzu LC-1OAi bio-inert LC system. 

versatile, competent 2 your lab. ~ k a d z u .  
Comprehensive solutions. 

Chanzcterize samples by measuring molecular 
weght, library wading the Shimadzu Kompad MALDI SHIMADW 
sequence spectrum. Solkims for Science 

since 1875 
* e n t i t a t e  samples using absorbance rate measure- 7102 Riverwood DL, Columbia, MD 21046 1-800-477-1227 
ments on the Shimadzu BioSpeca-1601. httpJhvww.shimadzu.com 

SHIMADZU CORPORATION, International Marketing Div., Tokyo, Japan Phone: 81(3)3219-5641 Fax: 81(3)3219-5710 httpJhmw.shimadzu.co.jp 





NO COMPARISON 

When you consider the additional capabilities Not only that, but Finnigan's latest MSMS 
that MSMS offers over single stage mass spec- 
trometry, there's really no comparison. 

And now they're available for 

systems are also as easy to use as MS-only 
instruments, thanks to a simple, automated 
Windows* data system. 

the same price. Whether you choose our benchtop LCQTM or 
our research-grade TSQ@ for LCMSMS, 

LCIMS provides molecular weight. That's all. you're putting unprecedented analytical power 
LCMSMS, on the other hand, gives you into your laboratory. 
complex mixture analysis, structural elucidation, 
combinatorial screening, fast chromatography, And we've managed to balance this break- 
picograrn quantitation, protein sequencing through technology and Finnigan quality with 
and molecular weight. very affordable prices. 

A subsidiary of ThermoQuest Corporation 
Australia Tel. (02)646-2211 France Tel. (1)69 41 98 00 Germany Tel. (0421) 54 930 Italy Tel. (02) 66011742 Japan Tel. (03) 3372 3001. Netherlands Tel. 
(08318)527266 People's Republic of China Tel. (01)8362441 Sweden Tel. (08)6800101 United Kingdom Tel. (01442)233555 U.S.A. Tel. (408)433-4800 

Copyight 1988 by Finnigan Corporation, a subsidiary of ThemcGuert Corporation. All rights resenred. 'Wmdom is a regiswed bademark d M i i  Corporafion. 

Circle No. 18 on Readers' Sewice Card 



It is driven. Inspired. And enlightened by a u 
instrument as devoted to finding 

stand that offers u 

5 output ports, the 

, to its highest level. 

In the PROVi I you'll h d  todayk 

1 ~&anced optical syste 

- including W.I& 

brilliant illun&@on 

alI enhanced-b& 

virtually limitless im 
And the iX simp 

dynamic applications, 

using a powerfully 

I 
dicient single- 

reflection bean1 path 

and offering faster, 

direct accesS to pure 

primary images. 

ust go where yom 

ch takes qy2$y 
so will we. 6 i a . & i  

To arrange a demonstration of the Olympus 

ROVlS or iX Inverted Research Microscope. or - 
nrp infnrmntinn nlpnsp rnll 1-800-455-82.?fi 

k. q 
vice card 4 

3177 Fa\ 7111 S i 4 - i  
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New AmpliTaq" FS Enzyme 

The next generation 
O~ABI "PRLSMN 

dye terminator kits. 

I - Even longer reads 1 
ABI PRISM" dye terminator cycle sequencing chemistry 
revolutionized automated DNA sequencing with 
unprecedented one-tube convenience and the accuracy 
of one-lane multicolor detection. 

Now, thanks to AmpliTaqd DNA Polymerase, FS- 
an enzyme engineered specifically for fluorescent 
sequencing-there's a new generation 
ofdyeterminatorkitsthatbrings MIA 
even more to genetic analysis. PRISM" 

Even more robust sequencing. Because the enzyme's 
low 5'-> 3' nuclease activity and h@ dideoxynu- 
cleotide incorporation efficiency result in reduced noise 
and w e r  signal, even with difficult templates such as 
AT- and GC-rich DNA. 

Even longer reads. Because the nucleotide ratios 
have been re-optimized for superior performance- 
often greater than 650 bases with both s u e -  and 
double-stranded templates. 

Even greater convenience. Because smaller amounts 
of dye-labeled dideoxynucleotides are required, mak- 
ing cleanup of excess dye terminators easier than ever. 

Find out how ABI PRISM dye terminator kits can do 
even more for you. For information on our new genera- 
tion of cycle sequencing kits with the AmpliTaq FS 
enzyme, call 1-800-345-5224. Outside the U.S. and 
Canada, contact your local Perh-Elmer representative. 

PERKIN ELMER 

Petim-Elmer PCR reagents are developed and 

Branchburp, N6w Jersey, U.S.A. 
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I Top Solutions for kcellent Research 
- 

The LEICA TCS 1D UV confocal laser scanning 
system is designed as an ultra compact spot scanner 
with short beam path and single detector pinhole. 
The system is perfectly suited for imaging multi- 
labeled specimens. The TCS 4D UV features ex- 
treme sensitivity. high resolution. perfect superim- 
posing and long term stability. The TCS 4D scanner 
head is user-switchable between Leica's upright and 
inverted microscope models without recalibration. 

Barkground spenmtw Monmr spenmen 
Cornpurer graph1cal3D v~suahzamn by mflaong of seg Comp%am g e i m ~ c  hyhndr~dr~on of DNA m c r e d  fmm 
menred chromosome rernrortes of a female human amnhl- an m- camnma dthe cmx uren The a m  
tic fluid cell nucleus false mIm repmtvr red /X+rem denore chmmme am 3g fha IS rewren@ gain& m 
ro~y) yelIow /Xa rernroty], blue (chmmosomes 7) Chmmo ~ n m v e  camnomas The gatn d 34 o c m  ar rhe ranst- 
somes were ong~nalt vsuahedbp fluomence ~n SIIU oon fmm sme dysplava lo mmm carmma and 
supprwnn h@nduaom s e w  as a genenc marker of tumor pmgmm 

Counesy of R. M S Dime! t: Schnick C o u n e s y o f t : ~ a n d S R &  NaidC&wfor 
I: Creme Human Gmvm R d / N t H  

DAS Mikroskop LEICA DM RXA has been specially designed as the 
workstation for the latest developments in biology and medicine which 
require automatic execution of program-controlled routines. Together 
with LEICA Q-FISH software and the perfect chromatic correction 
offered by Leica optics. it's the ideal solution for FISH analysis and 
#her new life science applications. 

L e h  Miaam,py and Stkntik lnmments Gmup 
CH-9435 H&~gg. M h n d  

H: +4t n 7030 19 
FM: +4t 71 72 7825 Circle No. 10 on Readers' Sewice Card 



or fast relief from the nagging ache of taxes, 
we recommend TIAA-CREF SRAs. SRAs are F 

tax-deferred annuities designed to help build addi- 
tional assets-money that can help make the dif- 
ference between living and living w c l  after your 
working years are over. 

Contributions to your SRAs are deducted from 
your salary on a pretax basis. That lowers your 
current taxable income, so you start saving on 
federal and, in most cases, state and local income 
taxes right away. What's more, any earnings on 
your SRAs are also tax deferred until you receive 
them as income. That can make a big difference in 
how painful your tax bill is every year. 

As the nation's largest retirement system, based 
on assets under management, we offer a wide range 
of allocation choices -from the TIAA Traditional 
Annuity, which guarantees principal and interest 
(backed by the company's claims-paying ability), 
to TIAA-CREF's diversified variable annuity 
accounts. And our expenses are very low? which 
means more of your money goes toward improving 
your future financial health. 

To find out more, call 1 800 842-2888. We'll 
send you a complete SRA information kit, plus a 
free slide calculator that shows you how much 
SRAs can lower your taxes. 

Call today -it couldn't hurt. 

Ensurjng the future 
for those who shape it." 

* S t d a d  d Poor2 Itwumnu Rzthghlydb, 1995; Li per Analytical Services, Inc.,L+per-Dlrctord'hbjtLaf Data, 1995 (Quarterly). 
CREF certificates are distributed by TIAA-CREF Individual ancf~nstitutional Services, Inc. For more complete information, including charges and expenses 

\ 
call 1 800 842-2733. ext. 5509, for a current CREF prospectus. Read the prospectus carefully before you invest or send money. 

/ 
/ 
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HUMAN FRONTIER SCBENBZE PROGRAM (HFSP) 

Bureaux Europe, 20 place des Halles, 67680 STRASBOURG Cedex, FRANCE 

Tel: (33) 88 21 51 21 Fax: (33) 88 32 88 97 
E-mail: info@hfsp.c-strasbourg.fr 

CALL FOR APPLICATIONS FOR '3997 AWARD YEAR 
(Deadline For reeelpi of applications is 1 September 19!28) 

The aim sf %he C-Suman Frontier Science Program (WFSP) is to promote, through international collaboration, basic 
research to elucidate the complex mechanisms of living organisms, including man. Applications are solicited for the 
support of research grants, fellowships and workshops in the areas set out below 

.---=-. - - .  - 

RESEARCH AREAS OF THE HFSP 
Basic Research for the Elucidation 06; 

-- 7 
QB) Brain Fun;setions 

11. Elemenlay Processes 
2. Perception & Cognition 
3. Movement 8 Behavior 
4. Memory 8 Learning 
5. language & Thinking 

(MI Biological F~nctiows through 
Molecular Bevel Approaches 

1. Expression of Genetic Information 
2. Mophogenesis 
3. Molecular Recognition (li Responses 
4. Energy Conversion 

The program will only support research that transcends national boundaries. Thus, research grants will be 
awarded for programs that involve collaboration between learns in different countries; Isliowships are available to 
young post-doctoral scientists who wish to work in a different country; and support will be provided For international 
workshaps. 

RESEARCH GRANTS Grants for basic research (up fo 3 years) carried out jointly by research teams in different 
countries. The principal applicant must be From one of the eligible countries*. 

FEhLOWSWiPS Long Teem ( 1 -  2 years) and Shsa-Term ((up to 3 months) Fellowships for researchers 
early in their careers and from the eligible countries* who wish to do post-doctoral 
research in foreign countries, or for young researchers from outside the eligible countries 
who wish to do research in one of the eligible countries*. 

WORKSHOPS Grants for international workshops organized by researchers from the eligible countries. 

" Current @ligBbls countries are Austria, Belgium, Ceaede, Denmark, Finland, France, Germany, Greece, 
Italyp Japan, Luxembourg, the Netherlands, B~f iugal ,  the R@publie off !reland, Spain, Sweden, Switzerland, 

the UK end the USA, 

IREBEARCH GRANTS AND LONG-TERM FELLOWSHIPS : APPLICATION DEADLINE IS B SEPTEMBER 4996 
(awards fs be announced in April 1997) 

l ~ ~ ~ l i c a t i o n s  for Short-Term Fel!owships and Workshops can be submitted throughout the year 

Guidebooks and application forms will be available in mid-April 4996 and may be obtained upon written request 
by addressing the form below to the HFSP or by E-mail. Applications using previous year's forms are not accepted. 
They can also be retrieved through Internet: on our anonyralous FTP server at ftp.hfsp.c-strasbourg.fr 
[direc%oq:/pub/HFSP] or at Netscape or other WWW browser at ftp:Mtp.hfsp.c-strasbourg.fr/pub/HFSP. 

Surname First n a m ~  m Research Grant 

Ins 69iitio1-1 Long-Term Feliswshlp 

Postal Address Short-Term Fellowship 
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T GET BETTER 

RESULTS 

When you need accurate, up-to-date information for 
chemical, pharmaceutical, 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 expertise in inforrna- 
tion searching. You don't even need to leave your desk. 

With its simple point-andclick interface, KR ScienceBase 
brings 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. 

SIGN UP TODAY! 
http://krscience,dialog,com I 

ur call (LUV-Y*L>W, 4 ~ ~ ~ 5 e ~ w ,  or rax 4iszselnu. 
In Europe call +44 In930 5503. 

KNIGHT-RIDDER INFORMATION 

0 19% Knight-Ridder Information, Inc., 2440 El Camino Real, Mountain View, CA 94040 
KR SdenceBase is a service mark, DIALOG is a registered service mark of Knight-Ridder Information, Inc. Registered U.S. Patent and Trademark Office. h b 3 %  
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