


PCR Thermal Cyclers 

Thinking about a high performance 
thermal cycler for PCR at an affordable 
price? Think twice-about the GeneAmp" 

PCR System 2400 and the GeneAmp" PCR 
System 9600 from Perkin-Elmer. 

Both GeneAmp" PCR Instrument Systems set 
the standard for reliable performance for oil-free 
PCR applications. And both offer unprecedented 
accuracy, reproducibility and speed. 

Designed for the individual researcher, the 
24-well System 2400 features a unique graphical 
user interface for faster, easier p r o g r d g .  The 
System 9600 is ideal for 96-well applications and 
lets you use PCR protocols developed on the 2400, 
to achieve the same results without reoptimization. 

Perkin-Elmer offers a full line of optimized 

port and comprehensive expertise--just what t I 
you expect from the leader in PCR technology. 

So think twice. Choose the system that fits 
your throughput needs and budget. With the . , 

GeneAmp PCR System 2400 and 
PCR System 9600, you can't go ,- - , 

To order or to request 
1-800-345-5224. Outside the U.S. 
contact your local Perkin-Elmer 
You can also visit our home page o 
at http://wmv.perkin-elmer.com. 

Bmpa Langen, Germany Tel: 49 6103 708 301 Fax: 49 6103 708 310 
Jam Tokvo. JaDan lei: (04731 808580 Fax: (04731 808505 
M a  I r r l w  Mex co Ctty Mex~co Tel 52 5 651 7077 Fax 52 5 593-6223 
AatnlIa Melbo~rne Australla Tel I031 9212-8585 Fax (03) 9212-8502 

Perkin-Elmer PCR reagenls are developed and PCR reagents, kits for appli- manufactured by Roche Molecular Systems, Inc., (@ 
cations, and disposables for GeneAmp PCR Branchburg. New Jersey, U.S.A. 

Instrument Systems. AU are backed by our PCR GeneAmp is a regislered lrademk of Roche Molecular Syslems. Inc. 
The GeneAmp PCR proms is covered by the U.S. patents owned 
by Hoftnann-La Roche. Inc. and FHofhnann-La Roche Ltd 

performance guarantee, worldwide technical SUP- perkin-~lmer is a registered lrademark of The  kin-~lmer Corporatian. 
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for S o l u b l e  P r o t e i n  - 
The ThioFusionm Expression 
System from Invitrogen eliminates 
protein insolubiity and the problems 
associated with it, 

No more difficult, time-consuming 
solubilization 
No more refolding of proteins that 
form inclusion bodies 

With the unique E. coli protein thiore- 
doxin as a fusion partner, formerly insolu- 
ble proteins are expressed in the soluble fraction. 
The ThioFusionm Expression Kit contains the expression 
vector pTrxFus plus control vectors, essential media 
components, osmotic shock buffers, sequencing primers, 
and a comprehensive manual. Call for more information today! 

llwFnsionm Ecpresswn S ' e m  Catalog No. K35001 

I, 
Track expression of your r thioredoxin fusion protein with 

I the Anti-Thio" Antibody. Anti-Thio" 
is a monoclonal a n t i i  that is L highly specific for thioredoxin. 
L The antibody is ideal for 

detection in western blots 
and ELISAS. Call for 
more information. - 7 Anti-Thio" Antibody 

1 Catalog No. R92@25 
1 

- 
Now ysu can purify your thioredoxin fusion proteins 
quickly aod easily with ThioBondm resin. This unique 
resin is specially formulated to spec%& bind the 
&e site of thioredoxin. Thioredoxin fusion proteins 
stick, E. coli 
proteins don't 
The result is 
pure thioredoh 
fusion protein in 
less than 3 hours. 
Call us today for more information. 

llwBond"' Resin (10 ml) Catalog No. R350-10 

The most emuent way to cleave your 
thioredoxin fusion protein is EnterokinaseMax"' 
(EKMax'"). EKMaxY a recombinant 
preparation of the catalytic subunit of 
e n t e r o h ,  has many advantages over 
n o n i l d m a n t  preparations including: 

EKMax" is free of contaminants 
EKMax" cleaves your fusion protein cleanly 
and efficiently 

16 *miomhuh 
6 

S A W A G E g d o f a ~ u l i n h a s i o n p w e i n  
di&wtedwiflislaMushglheunitssbmnonthedght 

Don't waste your time and money on 
non-recomb'mant enzymes. Try EKMaxm today! 

=ax" (250 units) Catalog No. El8001 

I#rurlUDPurrmnc 
kL*nw A m  0660 8127 
De W p  12 9351 EN Leek 
mNethwlancls 

~ o s o o n i n  I!: 70 
Dennarkm18367 

Tel +31(0) 584 515175 F'ax +31(0) 594 515312 - 9 ~ )  31 8 ~ )  5345 
€Mad techech&- W n l  France1931 Bm5345 3 P U G - & w X  

3985 B Sorrento Valley Bhrd. 
San Diego, California 92121 
Telephone (619) 597- 
Fax (619) 5976210 



Brian Ward, Ph.D. 

Presently working 
on DNA sequence 
recognition methods. 
Invented a novel method 
to qualitatively and 
quantitatively determine 
a DNA sequence 
recognition event. 
Solved dideoxy 
sequencing stalling by 
temperature ramping the 
termination reactions. 
Has worked in the 
Molecular Biology 
Department of Sigma 
for eight years. 
Received his Ph.D. from 
Michigan State University 

"Many of you think we're 
simply a reagent company. 
I'll bet you didn't realize we 
have an entire department 

devoted specifically 
to molecular biology." 

"Even though 
the products of this 
group have always 
been right here." C 

Brian is presently concentrating his efforts on DNA sequence recognition methodologies. In addition, he is also an important part of a 
team working with nucleic acid isolation, recombinant protein expression, and tranxription/translation technologies. You can find the prod- 
ucts of Brian's work, as well as his co-workers', in the Molecular Biology section of the Sigma Catalog. And just like all the Sigma products 
you know and trust, your satisfaction is guaranteed. 

For highly-specific, highly-sensitive molecular biology products and technical support, see Section Four of the 
Sigma catalog. Call 1-800-325-3010 (USA/Canada) or 314-771-5750 (call collect outside USA and Canada) for your 
p e m l  copy. 

0 1995 Sigma BioScie~es. 
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No Filters 
Required 
lnhoducing SPECTRAmaxm 340 ... 

THE TUNABLE MICROPLATE READER 

Noh*PiltecsR.a* 
The S m T '  340 is not your traditional 
microplate reader, For starters, it does not use interference 
filters. Select the absorbance maximum of your sample, 
and let the monochromator tune to that exact wavelength. 
With the SPECZLXAmax 340 it's like having 41 1 built-in 
filters, so you will always have the correct wavelength for 
any microplate assay. 

Aau& Q.antitida 
The patented sequential illpination eliminates stray light 
from adjacent web, resulting in superior accuracy. 

Unifbrm Microphe Temperame Control 
Three heating sources & precise migoplate temperam 
control, and plate lid fb&q is eliminated without the use 
of s p e d  reaptE. 

It's Affordabk Too 
The SPECTRAmax 340 costs no more than older filter- 

P a E c l s E T ~ T U I E ~  
based microplate readers. And because you'll never need to 

I buy optional intehrence &eta:, at ~$400 each, it's inarpen- 
sive to operate. It's like getting $160,000 worth of filters 
FREE. 

1311 Orleans Dr., Sunnyvak, CA 94089 
(800) 400-9060 

Circle No. 29 on Readers' Service Card 



ISSN 0036-8075 
29 SEFEMF%ER 1995 
VOLUME 269 
NUMBER 5232 

AMERICAN 
 SOC CIA TI ON FORTHE 
ADVANCEMENT OF 
SCIENCE 

I NEWS 

I Conflict Marks Crime Conference 1808 

French Budget: Research Given 1809 
an 'Apparent Increase' 

Democrats Urge Clinton to Stand Up 181 0 
for R&D Programs 

/ 

Is the Most Distant Galaxy a Star Factory? 1 81 7 
I 

Commission Proposes New Definition 181 1 
of Misconduct 

What sets awn: che sexes- l  International Experts Help Probe 1812 
Haiti's Bloody Past 

Tracing Croatia's 'Disappeared' 1812 

Mass Migration Plan for Neutrinos 1813 

Chambon Builds Institute With 1814 
U.S. Funds and Eye for Detail 

Riding the Waves of Molecular Biology 1 81 5 

Butterfly Biomechanics: Wing Scales 181 6 
May Help Beat the Heat 

Another Blow Weakens 
EMF-Cancer Link 

Is Hale-Bopp the Next Great Comet? 1 81 8 

SPECIAL NEWS REPORT - 
SEX DETERMINATION 

Tracing How the Sexes Develop 1822 

Snaring the Genes That Divide the 1824 
Sexes for Mammals 

How Males and Females Achieve 1826 
X Equality 

PERSPECTIVES - 
Tuning into Better Catalysts 1833 

J. A. Labinger 

Baculovirus Bounty 1834 
L. E. Volkman 

ARTICLE - 
From Molecular Diversity to Catalysis: 1835 
Lessons from the Immune System 

P. G. Schulu and R. A. Lerner 

Board of Reviewing Editors 
Frederick w.Ah 
Don L Anderson 
Michael Ashbum 
Stephen J. Benkovic 
AhBernstein 
David E BIoom 
Pietsorst 
Henry R Bourne 
Miohsel S. Brown 
James J. Bull 
KathrVn- 

C. Thamas M e y  
DenoisW.Choi 
David Clapham 
A h n e  E Clarke 
John M. Cdfin 
F. R e m i  Clim 
Paul J. Crutzen 
-ED- 
RobertDesimone 
PeulT.hghJnd 
Richard G. Fairbanks 

kuglss T. Fearon 
mA.- 
Kleus Friedrich 
Roger I. M. Glass 
EwphenP.Goff 
Peter N. GoodfeYow 
Corey S. Ooodman 
Peter G m  
Ira Herskowih 
Tomas HWdeH 
Susan 0. lvsrsen 

Etic F. Johnoon 
Stephen M. K o d p  
MiiLaaarbera  
NkdeLeDouMn 
atatkm S. Lwings IU 
AlexenderLevihld 
lieway F. Ladlsh 
R ' i  L&& 
ReinhardUlhnnann 
Diane Mathii 
An(hony R Means 

,wg&daNakeni 

&Tl 
StaffanNamark 
Sturat L Pimrn '= Rz 
Ralph S. Quatram 
Martin Raff 
'4. Ramanathsn 
D 0 U g b C . h  

Emil R Unaw 
Oeerat J. Vermeij 
Beri vog&tekl 
Arthur Wake 
Zenawab 

M. Whitssidss 
Owen N. WW 
Wsm A. Wulf 

SCIENCE VOL. 269 29 SEPTEMBER 1995 
- -  , " - :, > , . id"  . a , .  



COVER I 
Propagating acoustic strain waves depicted by mag- can quantitatively depict mechanical waves with ampli- 
netic resonance imaging (MRI). The dual-source inter- tudes on the order of hundreds of nanometers and 
ference pattern arose from 500-hertz mechanical shear could lead to the development of a medical imaging 
waves applied to a tissue-simulating gel at two points modality that emulates the clinical technique of palpa- 
(54 millimeters apart, at I&). The MRI technique used tion. See page 1854. nmage: Richard L. Ehmanl 
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A Dvnamite 
IN VITRO TRANSLATION I 

way to"get your data: LNA rn potein in n ringb tubebbb 
L, 

Protein s rtional analysis 
T N P  Coupled Transcription and 
Translation Systenzs* 

The TnT" Coupled Transcriptionflramlation 
Syslmns are a faot, eflkkmt and reliable 
method tor in vlfmprc#ludion of proteins. 

We would like to recognize some of the 
numerous innovative applications our 
customers have developed using in viim 
translated proteins nenerated in the TNT" 
Systems. For a bibliography, please call 
Promega and request part #BL001. I 

I 
... only from Pvnega " - 

P 

m 
Try the new trial size T N P  Coupled 
Reticulocyte System (Cat.# L4611). 
The system provides sufficient reagents 
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edited by PHIL SZUROMI 

?Oxidizing C-H bonds 
Oxidation is one way of activat- 
ing normally unreactive carbon- 
hydrogen single bonds. Gardner 
and Mayer (p. 1849; see the Per- 
spective by Labinger, p. 1833) 
have studied the mechanism of 
toluene oxidation by perman- 
ganate ion in water and inor- 
ganic solvent. In water, toluene 
transfers an H- species, but in 
neat toluene an He atom is trans- 
ferred. The energetics of CLH 
bond formation can be used to 
predict oxidation rates and may 
lead to  understanding C-H 
bond oxidation by metalloen- 
zymes and metal oxide surfaces. 

Unwanted travelers 
Organochlorine compounds, 
such as lindane and DDT, are 
widely used as pesticides. Some 
of these compounds are carcin- 
ogens or estrogen mimics, and 
their use may be restricted or 
even banned in many countries. 
However, the global distribu- 
tion of the compounds through 
atmospheric transport leads to 
contamination even of remote 
regions such as the Arctic. 
Simonich and Hites (p. 1851) 
have analyzed tree bark samples 
from worldwide sites for 22 or- 
ganochlorine compounds; their 
results relate the volatility of 
the compounds to their global 
distribution. Such data is vital 
for future restrictions on the use 
of these hazardous compounds. 

Elastic images 
Patterns of local mechanical re- 
sponse in a material are impor- 
tant for understanding wave 
propagation, but few methods 
exist for mapping this response. 
Muthupillai etal. (p. 1854) have 
used magnetic resonance imag- 
ing to quantitatively image the 
spatial distribution of displace- 

Programming of chemical oscillations 
Complex chemical systems often show oscillating behavior; the 
propagation of the resulting chemical waves is affected by 
inhomogeneities in the reaction system. This is of particular 
importance for biological systems because of their cellular nature. 
Steinbock et al. (p. 1857) have adapted an ink jet printer to study 
the effect of regular and irregular inhomogeneities on oscillating 
reactions. The methodology should be easily applicable to a variety 
of systems, giving important insight into the effects of local fea- 
tures on global behavior for wave propagation. 

ment of a gel in response to 
mechanical excitation. The 
method was also used to map 
the mechanical properties of a 
tissue specimen. The technique 
offers a resolution of less than 
200 nanometers and may find 
application in ultrasonics and 
medical imaging. 

Sorted out 
Integral membrane proteins are 
targeted to their final destina- 
tion by sorting signals in their 
cytoplasmic domains (sequences 
of four to six residues that in- 
clude a critical tyrosine residue). 
Ohno et al. (p. 1872) used a 
yeast two-hybrid approach to 
screen more than 2 million 
clones for proteins that interact 
with the tyrosine-based signal. 
The medium chains of the 
clathrin-associated protein com- 
plexes (pI of AP-1 and p2 of 
AP-2) were found to specifically 
interact with the tyrosine sig- 
nals of several integral mem- 
brane proteins and with isolated 
hexapeptide signals. The me- 
dium chains apparently serve as 
the signal-binding components 
in the clathrin-dependent sort- 
ing apparatus. 

Vital for virulence 
Leishmania are heteroxenous 
parasites: One stage of their lives 
is spent in the blood or tissues of 

a vertebrate host, while other 
stages live in the intestines of 
bloodsucking invertebrates. The 
infectious cycle is controlled 
in part by surface glycoconju- 
gates, such as lipophosphoglycan 
(LPG), and regulation of expres- 
sion of these molecules is a topic 
of keen interest. Descoteaux et 
al. (p. 1869) report anovel gene, 
LPG2, which encodes a Golgi 
membrane protein. LPG2 is spe- 
cifically involved in the intra- 
cellular compartmentalization 
and assembly of LPG and other 
virulence-associated glycocon- 
jugates. This may represent an 
evolutionarily specialized activ- 
ity, as the yeast homologs of 
LPG2 are required for general 
Golgi function. 

Foci on replication 
In eukaryotic cells, DNA repli- 
cation is initiated at many dis- 
crete subnuclear locations called 
foci. These foci contain an ag- 
gregation of 300 to 1000 DNA 
loops. The single-stranded DNA 
binding protein RP-A that is 
required for the initiation of 
DNA replication is associated 
with foci before replication ini- 
tiation. Yan and Newport (p. 
1883) have isolated a protein, 
focus-forming activity 1 (FFA- 
I),  that is required for the asso- 
ciation of RP-A with foci. In 
association with other compo- 
nents of the foci, FFA-1 may 
generate binding sites for RP-A. 

Molecular foldout 
Members of the ets family of 
transcription factors contain a 
winged helix-turn-helix DNA- 
binding domain. Many mem- 
bers are negatively regulated by 
inhibitory sequences that affect 
the DNA-binding domain. 
Petersen et al. (p. 1866) have 
examined the conformational 
changes that occur during the 
DNA binding of Ets-1. Al- 
though the secondary structure 

Inhibitory - 
doma~n L 

Unfolded =/ 
a hel~x - 

of the Ets-1 DNA-binding do- 
main is unchanged in the pres- 
ence of DNA, an a helix in the 
inhibitory domain is unfolded. 
Unfolding represents a means 
of transcription factor regula- 
tion. Both specific and nonspe- 
cific DNA sequences can change 
the conformation, so Ets-1 Sam- 
pling of the unfolded conforma- 
tion can precede recognition. 

Freezing out ICE 
The p35 protein encoded by 
baculovirus can block apopto- 
sis, a defense mechanism against 
infection in multicellular organ- 
isms. Bump et al. (p. 1885) used 
a recombinant form of p35 to 
show that this protein blocks 
the proteolytic activity of 
interleukin-1 p converting en- 
zyme (ICE) and three of its ho- 
mologs. This enzyme acts auto- 
catalytically by cleaving its 
proform. Because p35 blocks 
several apoptotic pathways, ICE 
and related proteins may play a 
central role in apoptosis. 
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Results of PromoterFinder amplification. Each PromoterFinder kit con- 
tains 5 restrict ion enzyme digested, adaptor-ligated genomic DNA 
"libraries" ready for PCR. Nested PCR amplifications of the human t-PA 
gene were performed using each of the 5 "libraries" with gene-specific and 
adaptor primers. Lane 1: EcoR V l ibra iy l .8  kb. Lane 2: Sca I libraiy-4.5 kb. 
Lane 3: Dra I libraiy-0.9 kb. Lane 4: Pvu II libraiy-1.5 kb. Lane 5: Ssp I 
libraiy-3.9 kb. Lanes M: DNA size markers. The o b s e ~ e d  PCR products 
span the genomic DNA from the particular restriction site to the inner gene- 
specific primer IGSP2). 

Walk ing by PCR in  genomic DNA just  go t  easier. 

CLONTECH's new Human PromoterFinder DNA Walking 

Kit (#K1803-1) lets you walk upstream or downstream 

in unknown genomic sequences, based on minimal DNA 

or  cDNA sequence. I t ' s  ideal fo r  f inding promoter 

and regulatory elements, determining exon-intron 

boundaries, and walking from sequence-tagged sites. 

The combination of a specially designed adaptor and 

long-distance PCR allows efficient, specific amplification 

of long DNA fragments. Convenience and innovation. 

Only from CLONTECH. For more information, or to order, 

call 1-800-662-CLON or contact your local distributor. 

DON'T EXPERIMENT W I T H  A N Y T H I N G  ELSE. 

1020 East Meadow Circle. Palo Alto, California 94303 USA 

FAX: 8 0 0 1 4 2 4 - 1 3 5 0  4 1  5 1 4 2 4 - 1 0 6 4  TEL: 8 0 0 1 6 6 2 - C L O N  4 1  5 1 4 2 4 - 8 2 2 2  
e-mail: tech@CLONTECH.com orders@CLONTECH.com internet:http://www.clontech.com 

0 1 9 9 5  CLONTECH Laboratories, Inc. 

PCR is covered by patents owned by Hoffmann-La Roche and F. Hoffmann-La Roche. A.G. 
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Discover and Organize 
Scientific Information 

I 

Research Information Systems - powerful software tools to locate the latest 

I 
'tation data for life sciences and organize your reference collection. 
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premiere bibliographic management software. identify articles of interest publication with Reference 
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What appears to be a simple filter is actually an on-line gateway to laboratory 
filttution techniques. Looks can be deceiving. This unassuming filter actually links you to our Internet 

site (URL: http://wwmillipore.com), expert phone support and volumes of research and references. For 

laboratory analysis help, log on or call 1-800-MILLIPORE in the U.S. In Europe, fax to +33-88.38.91.95. 

In Japan, call (03)3474-9111. And use the filter with more behind it. 

MI LLI PORE 
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HPLC? IYE HEARD ITALL. 

CAY- 

SO WHAT THE DIFFERENCE? 
BI Peak purity displayed in real-time and automated solvent 

changeover between methods - for faster method development. 

Solvent modules that deliver constant flow even if air bubbles are 
present - for increased confidence during unattended operation. 

IS DlFF I H Single-point control h m  h n t  panel or PC workstation. 

B eing different. That's Optional total PEEK flow path. 

hard to do in HPLC. - 
Wide dynamic flow range - microbore to semipreparative. 

Everybody claims to , 
be reliable, reproducible and , All of this makes for an uncompromised and versatile system 
state-of-the-art. at a reasonable price. And each configuration comes with a full 
The System Gold x- year in-lab warranty and a qualified Beckman representative to 
difference is a rethinking of ) handle installation. 
what exists in HPLC, tomake I System Gold J- can make a difference in your research. 
it more of what you wanted 
al l  along. 

For more information about the configuration that's right for 
you, contact your local Beckman office or reach us through the 
internet at httpJ/WWW.BECKMAN.COM. 

BECKMAN 
Worldwide otfki~ Atriea Middle EPPt Estan Eoroa IS-) (41) 22 994 07 07. Aoshrlh (61) 02 816-5288. AnsMn (22431 7292164. Canada (800) 387-6799. Chim 5051241-2. 
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The environmentally-friendly 
refill system for pipette tip racks 

New Green-Pak SpaceSaver tip reloading system 
refills racks in seconds. Just position the SpaceSaver 
over an empty Rainin 96-place tip rack and press down 
on the top. Each set of 96 tips pops into place instantly 
- in perfect alignment - without contacting hands, 
fingers or other sources of contamination. The next set 
is automatically lined up for the next rack. 

SpaceSaver comes individually shrinkwrapped for 
protection. During loading the tips are protected on all 
sides by a plastic sleeve and on top by a plastic cover. 
A new presterilized version is also available. 

reduces plastic waste by 85% 

uses 68% less space 

and uses 85% less plastic than conventional 96-tip rack 
takes up Onemird the space Position SpaceSaver over empty rack, press down, tips pop into place 

packaging. And when you've used all ten refills, just 
flatten the sleeve and recycle through community 
recycling or Rainin's recycle program. 

-'-1 

To order, call i 
Cat. No. Description Price 

GPS-96 GreenPak Spacesaver, to 250 pL $38.50 
Ten stacked refills, each with 96 Finepoint" Tips 
(includes one preloaded reusable rack and lid). 

GPS-965 Green-Pak SpaceSaver 
Same as above, Presterilized 

GPR96 Green-Pak Reusable Racks, 
Ten empty 96-place racks with lids 

Mack Road, Box 4026 Woburn, MA 018884026 617-935-3050 

5400 Hollis Street Emeryville, CA 946082508 510-654-9142 

Patents Pending. Prices and specifications subject to change without notice. O 1995. GreeRPak.SpaceSaver. and Finepoint are trademarks of Rainin Instrument Co. 
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I I u i n c r ~ r r g  ihc rate of tlialysis. Convenient accessory 
at Cifisettes (luring dialysis, and serve 9.1 

C~~'i.x~tte stands during Itr~ding and rer 
faster and easier fa! SarnnIn 

- II 
than ever-with total sample 

s You cul Itu,ul y o ~ s  suaple for 

, d sample chamber with syringe guide ports 
vides complete sample control during loadtng and removal, 

and ensures consistently reliable recovery. 

Slide-A-Lyzer" Dialysis Casettes have a 10,000 molecular weight 
cutoff and are available in several capacities to meet your sample 
volume requirements. 

To wkc i tk Uk b. 33117 n k d m m  M . PO h m Word, 11 61W)S - 800.874.3723 HX: 800.842.5007 
ha i l :  %r(&-cor 
bnCuDbkikhn: Dand 44918822 h n y  022496850 Italy 025097220 Sweden MI-5 
Awhio 018891819 Finknd 08777013 Holland 0206113133 w Nwwoy 22722NH) Swiharknd 02828m2 
k@wn 036465511 France 7903155 076795795 Spoin 017290333 

O l b i l e ~ d t k U L c r # b U S . k r ~ k d b r s k k r . ~ I R I 9 6 6 0 3 1 1 7 M I R I 9 6 8 M  
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The new I FICA MZ12 s tereomicrosco~e 
nJifh 12 5: 1 zoom 

from Xx to 1OOx in a single -%. , 
zooming movement. The ;-d 

G!'? LEICA MZ12 hrls a wic 
70om range and a highel 

aximum magnilicatior A , 
JV * 

r , .  
illan any other 5tel.co- ' 

Leica AG . CH-9435 Heerbrugg (Switzerland). Telephone 4171 7031 31. Fax t417172 1638 
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I I GRANT PROGRAM I 

1 Molecular Devices Corp. 

I 1311 Orleans Drive - Molecular Sunnyvale, CA 94089 
Devices PH: (408) 747-3545 

FX: (408) 747-3602 
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Molecular Devices Corporation offers a limited number 
of equipment grants to both U.S. and International aca- 
demiclgovernment lnstltutions performing basic research 
in mammalian cell biology. The intent of this grant pro- 
gram IS to provide academ~c/government researchers ac- 
cess to the CytosensorB Microphysiometer technology at 
a substantially reduced cost, thereby enabling them to 
make novel discoveries using the Cytosensor System, 
with the ult~mate goal of publication. 

Briefly. the Cytosensor System is the latest tool for study- 
ing the physiological consequences of receptor activation; 
i t  has been shown to be particularly useful for drug 
discovery and signal transduction research. The System 
can monitor receptor-mediatedresponses from living cells 
In mlnutes, providing functional dose responses in just a 
few hours. Receptor activation can be studied even with- 
out previous knowledge of the signal transduction path- 
way 
For a comprehens~ve information package including guide- 
l~nes  for grant submittal, scientific publications, Applica- 
tlon Notes. rechn~cal Bulletins and a Reference Guide 
please contact 
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