


Stratagene Introduces the Opti-PrimeTM ' 
6 .  8 . , 1';' PCR' Optimization Kit 

I , . b  
PCR primers and DNA templates vary in purity, GC con- - tent and amount of secondary structure. In addition, 
DNA may have chemical modifications, nucleic acid 

4' analogs or other characteristics that can inhibit amplifica- 
I' : 
,, , tion efficiency. To improve the yield and specificity of 
:.' . the desired PCR products, the buffer components of a 
' ' specific amplification reaction can be modified. But the 

process is tedious and time-consuming. 

Stratagene's Opti-PrimeTM PCR optimization kit does it 
for you. This unique matrix of carellly designed buffers 
and PCR additives can greatly enhance the quali of '& PCR amplification reactions. Our Perfect Match PCR 
Enhancer is included as one of the six PCR additives 

, known to improve the specificity and overall vigor of 
PCR 

_, . - Order now and let Stratagene's Opti-Prime Kit add music 
I '  ..' to your amplifications. 
# I  ;- 

PCR OPTIMIZATIOP. 

- I 
Four prbrhcmp m PCR-mplitied using either standard Tug p l y -  
nerase bu%k (10mM Tris, U)mM KC3 ad 1.5mM bQCl2, or individually opti- 
mized opli-RirneRrI bu%k syrffmrs. Lane I: 1 ug of lambda Hind III/phi x 174 
Hoe III m8rku. Lama 283: 105- bp PCR pmduct of a humau Gauchds disease 
gene. Lama 4&S: 15O-tq PCR pmdud of Bl-pi@ vector MCS. Lanes 6&7: 
230-bp PCR pmduct of an Epteh Berr viral nuclear antigen geate. Lsnes 8859: 
1700-bp PCR pmdud of a hcI tsrget gene h a lmmgedc mouse. Lama 2,4,6 
ad 8 an of pimrh2late sets amplified using staadd Toq plymenclt buffer. 
Lama 3,5,7 a d  9 are of primerhemplate sets amplified using individually opti- 
mized opli-Rime kit buffen. 
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The new mouse IFWELISA. 
For the data you ne6d today. 

~nd6gen for ~ o u s e  ELISAs. 
The Endogen mouse IFNy ELISAs are designed for accuracy stripwell plates are pre-coated 

ELISA is the newest addition to and precision. Our kits undergo and can be run in their 
our extensive line of quality thorough quality control testing entirety, or strips may be used 

5 mouse reagents and and are required to meet individually. Each assay can be 
ELISA kits. stringent product completed in 3 '12 hours. 

The ELISA format spec%cations. A battery Put your mouse IFNy samples 
makes acquiring reliable of validation and to the test. We guarantee your 
data fast and easy. The optimization experi- satisfaction. 
mouse IFNy ELISA ments are conductedin Our technical service repre- 
allows you to quantitate order to assure that our sentatives are available to answer 
less than 15 pgtml of products are of the your questions or fax data sheets 
natural and recombinant highest quality. for any Endogen human or mouse 
mouse IFNy in serum, All Endogen mouse ELISA kit or research reagent. 
plasma and culture ELISA kits are simple Call today for our new 1994 
supernatants in only and convenient. Kit catalog with over 150 assays, 
3 ' 1 2  hours. reagents are premixed reagents, and methodologies for 

All Endogen mouse and ready to use. The the study of immunology. 

840 MEMORUL DRIVE, CIMBR1DGE, MA02139 USA 817.22S.OO5s FAX 817.22S.2010 E N D 0 E N 
For research use only. Not for use in diagnostic or therapeutic procedures. 800-487-4885 
Head O f k a  fof Europe Biozol Diagnostica In Japan Funakoshi Co., Ltd. 

EL 49+(89) 3192053 m 81+(3) 56841622 
FAX 49+(89) 3193611 FAX 81+(3) 56841633 
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Maximum Performance for Biological Imaging 

Kodak Imaeine 
for ~iolo$mI 

Technology 
Research. 

Kodak Scientific Imaging 
Systems combines the molec- 
ular biology expertise from its 
IBI roots with Kodak leading- 
edge imaging technology for 
picture-perfect research results. 
We're dedicating our unique 
strengths to maximize the 
quality of your life science 
research data. Names you 
trust, from the IBI Biolyzer 
and the FLAG" system to 
Kodak XAR film-are all part 
of the Scientific imaging 
Systems family. 

And there are more inno- 
vations on the way. Like our 
new BioMax MR film designed 
specifically for nucleic acid 
sequencing. Our redesigned 
line of horizontal electro- 
phoresis units. And our Kodak 
Digital Color printers for cost- 
effective, presentation-quality 
images at a moment's notice. 

You can learn more 
about our powerful biological 

Autorac 
films 

Lolor printers 

research and imaging product DNA sequencers 

systems without leaving your 
lab. The new '94-'95 Kodak 
catalog gives you the informa- 
tion you need to select the 
right tools for your research. 

Request a copy of our 
catalog today. Horizontal 

electrophoresis units 
Call (800) 243-2 55 5 
or fax  (203) 786-5694. 
To place an order, contact 
your local Baxter Scientific 

I Products or VWR Scientific 
sales office. Sequence assembly 

and analysis software 

Eastman Kodak Company 
P.O. Box 9558, New Haven, CT 06535 
Circle No. 22 on Readers' Service Card 





ISSN 0036-8075 
8 APRIL 1994 
VOLUME 264 
NUMBER 5156 SCIENCE AMERICAN 

ASSOCIATION FOR THE 
ADVANCEMENT OF 
SCIENCE 

192 & 221 
Barbara Mikulski 
speaks on science 

Mrwr :mmmiwwmmmmiBMtwmmmm^m 
INLWO 'mKmm 

The Hand on Your Purse Strings P 
"If we get into a fight, I'm not a pacifist." 

Livermore Lab Chief Nuckolls Resigns 
Under Pressure 

Report: All's Fair in NSF Major Awards 

Nicotine Research: Key Study 
Unveiled—11 Years Late 

SIDS Paper Triggers a Murder Charge 

Livermore Physicists Ask for the Sun 

Deep-Trench Research Waits on Balky 
Japanese Submersible 

In Pittsburgh, Physicists Get Down 
to the Nitty-Gritty 

Ecologists Dare to Ask: How Much Does 
Diversity Matter? 

Trail of Toxins Leads Through Conference 
Rooms in Dallas 

192 

195 

196 

196 

197 

198 

199 

200 

202 

204 

SPECIAL NEWS REPORT 

Leroy Hood: Thinking Big in Seattle 206 
UW Team Reaches Out to Grade- and 
High-School Students 

POLICY FORUM 

Science in the National Interest E 221 
B. A. Mikulski 

PERSPECTIVES 

Self-Organization in Living Cells E 223 
B. Hess and A. Mikhailov 

The Evolution of Genetic Intelligence T 224 
D. S. Thaler 

n P T I P I r « • • • • • • • • • • • • • 
A K 1 IL/LC 

Modulated Magnetic Phases in Rare Earth 226 
Metallic Systems 

T. Chattopadhyay 

RESEARCH ARTICLE HHHHHHBi 

Neural Mechanisms for Forming a 231 
Perceptual Decision 

C. D. Salzman and W. T. Newsome 

DEPARTMENTS 
THIS WEEK IN SCIENCE 

EDITORIAL 
Chemicals: Perceptions Versus Facts 

LETTERS 

181 

183 

185 
Misrepresentation and Fantasy: R. N. Cahn, J. D. 
Jackson, C. Quigg • A National Institute for the 
Environment: P. D. Saundry • Adaptive Optics in 
Astronomy: R Seitz • Space Science Crunch: J. 
Katz; H. Tananbaum • National Protein and 
Nucleic Acid Databases: E. Adman, M. Gellert, M. 
Cohen, N. M. Allewell, B. S. Baker, J. Villafranca 
• Smallpox Virus: Better to Store?: P. Hess • 

Elephant Man's Disease: M. R. Wallace • Phonet­
ics Lesson: I. Hinchliffe 

SCIENCESCOPE 191 

RANDOM SAMPLES 205 

BOOK REVIEWS 293 
Choosing Big Technologies, reviewed by R. W. Smith 
• Games of Life, P. Yodzis • A Natural History of 
Shells, W. B. Saunders • STM and SFM in Biology, 
C. Bustamante • Vignettes • Books Received 

PRODUCTS & MATERIALS 299 

Board of Reviewing Editors 
John Abelson 
Frederick W . A l t 
Don L. Anderson 
Michael Ashburner 
Stephen J. Benkovic 
David E. Bloom 
Floyd E. Bloom 
Piet Borst 
Michael S. Brown 
Henry R, Bourne 
James J. Bull 

Kathryn Calame 
C. Thomas Caskey 
Dennis W. Choi 
John M. Coffin 
Paul J. Crutzen 
Robert Desimone 
Nicole Le Douarin 
Bruce F. Eldridge 
Paul T. Englund 
Richard G. Fairbanks 
Douglas T. Fearon 

Harry A. Fozzard 
Klaus Friedrich 
Theodore H. Geballe 
Margaret J. Geller 
John C. Gerhart 
Roger I. M. Glass 
Stephen P. Goff 
Peter N. Goodfellow 
Corey S. Goodman 
Stephen J. Gould 
Ira Herskowitz 

Eric F. Johnson 
Stephen M. Kosslyn 
Michael LaBarbera 
Charles S. Levings III 
Alexander Levitzki 
Harvey F. Lodish 
Richard Losick 
Diane Mathis 
Anthony R. Means 
Shigetada Nakanishi 
Roger A, Nicoll 

William H. Orme-
Johnson III 
Stuart L Pimm 
Yeshayau Pocker 
Dennis A. Powers 
Ralph S. Quatrano 
V. Ramanathan 
Douglas C. Rees 
T. M. Rice 
Erkki Ruoslahti 
David C. Rubie 

Gottfried Schatz 
Jozef Scheil 
Ronald H. Schwartz 
Terrence J. Sejnowski 
Ellen Solomon 
Thomas A. Steitz 
Michael P. Stryker 
Richard F. Thompson 
Robert T. N. Tjian 
Emil R. Unanue 
Geerat J. Vermeij 

' • 

Bert Vogelstein 
Harold Weintraub 
Zena Werb 
George M. Whitesides 
Owen N. Witte 
William A. Wul f 
Keith Yamamoto 

178 SCIENCE • VOL. 264 • 8 APRIL 1994 



COVER 

Scanning electron micrograph of stomata1 rows from a deglaciation, concomitant with a 30% increase in 
modern limber pine needle (image width is - 1 mm). The atmospheric CO,. See page 239. [Micrograph: Peter 

%q density of stomata (pores that permit a plant to ex- K. Van de Water, Department of Geosciences, and 
change gases with the atmosphere) of needles from David Bentley, Division of Biotechnology, ArizonaTech- 

'k fossil pack rat middens decreased 1 7% during the last nology Laboratory, University of Arizona, Tucson] 

REPORTS 

Stellar Luminosity Variations and Global 238 
Warming 

P. Foukal 

Trends in Stomatal Density and '239 
13CP2C Ratios of Pinm j ldis Needles 
During Last Glacial-Interglacial Cycle 

P. K. Van de Water, S. W. Leavitt, J. L. 
Betancourt 

Quantifying Global Warming from the 243 
Retreat of Glaciers 

J. Oerlemans 

Morphological Bifurcations Involving 245 
Reaction-Diffusion Processes During 
Microtubule Formation 

J. Tabony 

Molecular Nanotube Aggregates of 
p- and yLCyclodextrins Linked by 
Diphenylhexatrienes 

G. Li and L. B. McGown 

Binding and Suppression of the Myc 251 
Transcriptional Activation Domain by p107 

W. Gu, K. Bhatia, I. T. Magrath, C. V. Dang, 
R. Dalla-Favera 

Related Target Enhancers for Dorsal 255 
and NF-KB Signaling Pathways 

S. Godlez-Crespo and M. Levine 

Recombination in Adaptive Mutation 258 
R. S. Harris, S. Longerich, S. M. Rosenberg 

Isolation of S. cerevisine snRNPs: 261 
Comparison of U1 and U4/U6.U5 to 
Their Human Counterparts 

P. Fabrizio, S. Esser, B. Kastner, R. Liihnnann 

Mutational Isolation of a Sieve for Editing 265 
in a Transfer RNA Synthetase 

E. Schmidt and P. Schimmel 

Stimulation of Human y6 T &lls by 267 
Nonpeptidic Mycobacterial Ligands 

P. Constant, F. Davodeau, M.-A. Peyrat, Y. 
Poquet, G. Puzo, M. Bonneville, J.-J. Fournit5 

Telomere-Led Prerneiotic Chromosome 270 
Movement in Fission Yeast 

Y. Chhhige,  D.-Q. Ding, H. Funabiki, T. 
Haraguchi, S. Mashiko, M. Yanagida, Y. Hiraoka 

Requirement for the Yeast Gene LON 273 
in Intmnitochondrial Proteolysis and 
Maintenance of Respiration 

C. K. Suzuki, K. Suda, N. Wang, G. Schatz 

Soluble $-Amyloid Induction of 276 
Alzheimer's Phenotype for Human 
Fibroblast K+ Channels 

R. Etcheberrigaray, E. Ito, C. S. Kim, D. L. Alkon 

TECHNICAL COMMENTS - 
High-pressure Melting of 279 
(Mg,Fe)Si03-Perovskite 

D. L. Heinz, E. Knittle, J. S. Sweeney, Q. 
Williams, R. Jeanloz; R. Boehler and A. Zerr 

Statistical Analyses of Soil Quality 281 
D. A. Wardle; J. P. Reganold 

Inconstant sun 

Telomeres (green) cluster near 
spindle pole body (red) in yeast 
kar~ogamy 

D AAAS Board of Directors Indicates accompanying feature 
Eloise E. Clark Alan Schriesheim SCIENCE (ISSN 0038-8075) Ir published wwkly on Frldey, rxcspt accwnt number. Pomm&c Send chaw d address to P.O. Box 

Retiring Resident, Jean'ne M. Shreeve the lest week in December, by tha Amorlean Auocfetlon torthe Ad- 2033. Madm, OH 43305-2033. Sngb copy a&% $8.00 per issue prepaid in- 
Chairman Chang-Lin T i n  vancement of Scknm, 1333 H Stnet, NW, Washington, DC 2OWS. Sec- dudes surface pcetage; Guide to Biotechmlogy Products and Instruments, $20. 

Francisco J. Ayala warren M. washington ondclass p t a g e  (publication No. 484460) pald at Washington. DC: and addi- Bulk rates on request. AuWmhtkm to pho(ocopy mata~ial for internal or per- 
President N~~~~ S, waxier tima1 malling oftices. Copyright 0 1994 by the American Asodabon for the smal ,m under cimMltanoes not falling within the fair use provisions of the 

-;A- r, - e n  ,, Advancement of Science. The Me SCIENCE is a reoistered trademark of the Coovnoht Act is oranted bv AMS to libraries and other users reaistered with nna n. w~rvatu 
Presi'dent-elect AAAS. Dome& indindual membership and subsni$m (51 iasues): 592 ($54 the '&pyright Ciearank Center (CCC) Transactional ~epozng  Service. .. "... - - . . allocatedtosubscri~~. DomBs t i c i ns~subsc r i ~ tbn  (51 issues): $215. ~mvided that the base fee ofS1 per c o ~ v  ~ l u s  $0.10 ~ e r  ~ a a e  is wid directlv wllllam I. uoloen 

W i i l i i  A. Lester Jr. Treasurer 
Forelgn postags extra:. Mexico, Caribbean (surlace'mailj l~; other coun- io CCC. 27 Congress Street, Sakm. ~ ~ b i 9 7 0 .  The i d e n 6  code for Sd- 

Simon A. Levin 
tries (air assistdelivery) $95. First class. airmail. student and emeritus rates enceis OW58075&3 $1 + .lo. Science is indexed in the Reader's Guide to 

Richard S. on request. Canadmnrat88withGSTavailableupon requegt.GSTI125488122. Periodical Literatun, and in several specialized indexes. 
Anna C. Roosevek Executive Oflicer Change ot addnu: allow 6 weeks, giving old and new addmsaa and I 1  tigit . . . , . . -  

SCIENCE VOL. 264 8 APRIL 1994 



-=perbsensrbvrty 
I I  I 

a 
and resolution 

L-a I------ at-J. 
Now you can get a superb new in luminol or dioxetane-based chemiluminescence systems 

imaging technology from one direct for Southern, Northern, Colony/Plaque and Western 
source. Introducing REFLECTION" Blots. Or combine REFLECTION film and intensifying 

autoradiography film and intemfymg screen for increased sensitivity and resolution of 3% 
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edited bv PHIL SZUROMI 

Decisions, decisions 
Perceptual judgments, such as 
deciding the direction of mo- 
tion of an object, require pro- 
cessing of neuronal signals 
within the  cerebral cortex. 
Salzman and Newsome (p. 23 1 ) 
explored how this processing 
takes place by recording from 
and stimulating neurons in the 
visual cortex of rhesus monkeys 
while the monkeys performed a 
motiondiscrimination task. The 
monkeys' performance was best 
described as being governed by 
a "winner-take-all" decision- 
making mechanism that favored 
one stimulus or the other, rather 
than by a vector averaging of 
the two signals, a mechanism 
used in other parts of the brain. 

Enhancer coupling 
Although two rel-related mol- 
ecules, dorsal and nuclear fac- 
tor KB (NF-KB), regulate two di- 
verse processes, dorsal-ventral 
patterning in Drosophila and 
hematopoiesis in mammals, the 
signaling pathway that these 
transcription factors participate 
in appears conserved. Gonzhlez- 
Crespo and Levine (p. 255) 
show that this conservation ex- 
tends into the nucleus to the 
enhancers to which these fac- 
tors bind. When coupled to a 
reporter gene, a target enhancer 
of NF-KB, the K immunoglobu- 
lin light chain enhancer, can 
generate stripes in the Droso- 
phila embryo in a pattern simi- 
lar to that generated by the 
rhomboid enhancer. Thus, con- 
served enhancers can couple 
similar signaling pathways to 
diverse genes. 

Myc pockets 
The Myc protein is a key tran- 
scription factor that is aberrantly 
expressed in many cancers. Gu 

Hooking cyclodextrins into nanotubes 
One approach for making nanotubes is to string cyclodextrins 
(CDs), which are cyclic p~l~saccharides,  along apolymer chain. Li 
and McGown (p. 249) now show that rigid nanotube aggregates 
can be formed from larger CDs by sonicating aqueous solutions of 

these molecules with rigid d i~hen~lhexat r iene  (DPH) molecules. 
A variety of characterization methods suggests that the average 
nanotube contains 20 P-CDs or 30 y-CDs linked by DPH molecules, 
which potentially could act as "molecular wires." 

et al. (p. 251) show that My= 
associates in vivo with p107, a 
protein related to the tumor sup- 
pressor Rb. This interaction, 
involving the transactivation 
domain of Myc and the pocket 
domain of p107, results in sup- 
pression of Myc's transactiva- 
tion func~ion. Mutant forms of 
Myc from Burkitt lymphoma 
cells are not functionally sup- 
pressed by p107, although they 
still bind to it. Disruption of a 
regulatory interaction between 
Myc and p107 ma-y be impor- 
tant in tuinorigenesis. 

Climate proxies 
Valley glaciers, which occur in 
many continents and climate 
belts, are sensitive records of 
climate change andcan be used 
to establish an  independent es- 
timate of global climate change 
provided that their dynamics 
are understood. Oerlemans (p. 
243) shows that the record of 
retreat (that is, changes in gla- 
cial length) of many valley gla- 
ciers is coherent globally after 
accounting for variations in 
glacial geometry and climate 
sensitivity. The mean rate of 
retreat is consistent with a glo- 
bal warming of 0.66 kelvin dur- 
ing the past 100 years. 

The sun's luminosity is not 

exactly constant but changes 
during the 1 1-year magnetic 
cycle as well as on longer time 
scales, which raises the ques- 
tion of whether some part of 
global climate change might be 
attributable to variations in so- 
lar output. By looking at  more 
than a century's worth of solar 
data from the Royal Greenwich 
Observatory, Foukal (p. 238) 
concludes that luminosity varia- 
tions large enough to have a 
significant effect on the Earth's 
climate during the past few mil- 
lennia can be ruled out because 
the concomitant changes in 
magnetic activity would have 
shown up in the carbon-14 and 
beryllium- 10 records. 

The morphology of stomata 
of leaves of many plants change 
systematically with atmospheric 
carbon dioxide (COz) concen- 
trations. The large numbers of 
accurately dated fossils needed 
to use such a record can be ob- 
tained from pine needles pre- 
served in pack rat middens. Van 
de Water et al. (p. 239; see cover) 
measured stomata1 densities and 
carbon-13lcarbon-12 ratios 
from 41 middens from the west- 
ern United States with dates 
from about 30,000 years ago. 
The data imply that COz con- 
centrations increased abruptly 
by about 3Opercent 15,000 years 
ago, in accord with the ice core 

record, and that water use effi- 
ciency in pine increased by about 
15 percent. 

Not by peptides alone 
Human y6 T cells respond to 
antigens from mycobacteria, 
but the nature of these antigens 
has been difficult to determine. 
Constant et al. (p. 267) isolated 
four structurally related ligands 
from a Mycobacteria tuberculosis 
strain that stimulated the prolif- 
e r a t i ~ n  of a subset of human y6 T 
cells. Nuclear magnetic res- 
onance and mass spectroscopy re- 
vealed that one of these antigens, 
TUBag4, contains a 5' triphos- 
phorylated thymidinegroup. The 
stimulatory pathway for these 
nonpeptide antigens is still un- 
clear but may eventually provide 
insight into autoimmune diseases 
involving y6 T cells. 

Taking the lead 
It has been generally thought 
that centromeres proceed first 
when  chromosomes move. 
Chikashige et al. (p. 270) stud- 
ied premeiotic chromosome 
movement in fission yeast. Te- 
lomeres proceed first in premei- 
otic chromosome movement 
until chromosome segregation, 
at  which point the centromeres 
lead like they do in mitosis. The 
function of this initial telomere 
movement is unknown but may 
facilitate holnologous pairing. 

Hot or not so hot? 
Recent high-pressure experi- 
ments have yielded drastically dif- 
ferent melting temperatures for 
MgSi03 perovskite, the major 
phase in the lower mantle. Heinz 
et al. (p. 279) and Boehler and 
Zerr (p. 280) discuss some of the 
differences in the results. 
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!:'rs For non-radioactive nucleic acid detection, the NEBlot" Phototope" Kit 
t -, offers both increased sensitivity and speed. 

=. ' >H 
" The NEBlot Phototope Kit rapidly NEBlot Phototope Kit 

detects nucleic acids in standard 

Southern and Northern 

blotting. Biotin is 

incorporated by use 

of a unique biotinylat- b 
1 

ed random octamer 

primer and by incorpo- 

ration of a biotinylated 

nucleotide. Resulting 

probes are then hybridized 
- and detected by chemilu- / 

miniscence with NEB'S 

Phototope Detection kit. 

Non-radioactive Phototope 
detection offers: 

Catalog # 7550 
Random primer biotin 

labeling for chemilumi- 

nescent Northern and 

Southern blotting and 

plaque hybridizations. Kit 

contains reagents for 
'. 25 reactions. 

Phototope 
Detection Kit 
CatalogX7006, 
7030,7060 

Reagents for chemiluminescent 

detection. Includes streptavidin, biotinylated alka- 
Y 7 

line phosphatase and ~umigen-PPD! Available in 3 sizes. 

b Convenience: NO fixing x,, film detection of B ~ ~ ~ O ~ - D ~ V ~ S  southem BIO~ using NEBIO~ 
plaque lift using NEBlot Phototope Kit. Phototope Kit. 

or drying gels required. Exposure time: 10 minutes. Expowre time: 10 minutes. 

b Stability: Biotinylated 

probes and reagents are stable for extended periods. 

Simple Reprobing/Multiple Exposures 

And for those who like it hot.. 
NEB offers the NEBlot Kit (Cat # 1550-25, 

A 

b 1550-50) which produces high 

specific activity labeled DNA 

probes ideal for use in hybridiza- 

tion and blotting procedut.es. 
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NITRIC OXIDE (NO) ANALYZER 
The Sievem Model 270 B Nitric Oxide Analyzer (NOA"') 
is the magt sensitive and versatile detector for measuring ,-, nitric oxide and nitrite in 

biologicalsamples. It is used 
by cardiovascular and 
neurological researchers 
throughout the world. 
Based on NO/O, M u -  

LL I minescence, the NOA can 

LAMBDA - 10 detect < 2 picomoles of NO. 
special gas stripping sys- 

HIGH SPEED mLTER CHANGER MIR MI-PY tern permits analysis of NO 
in liquid samples from a few 

,; 651x1s Switching Tme Between ' microliters to several milliliters. An independent evalu- 
Adjacent Filters ation found that the NOA is approximately "500 times 

more sensitivem than atmospheric NO monitors 'for meas- 
Ten Fdter Positions Ten Rotation Speeds uring nitric oxide in small volumes of solution." 

Optimized Switching Technology, 
Minimal Vibration Measure NOINO; in biological fluids 

Local or Computer Control Monitor NO for inhalation therapy 
Optional High Speed Shutter Measure NO in exhaled breath 

Optional Mounting Adapters for 
Most Microscopes Monitor NO in headspace above cell culturn 

-m --- For complete details contact: - 3 ) 1 v m m ~  
Sutter Instrument Company sievere ~ ~ t r u m ~ n t s  ~nc. - 2500 Central Ave., Boulder, CO 80301 USA 

40 Leveroni Coun. Novato. CA 94949 Ph: (415) 885-0128 Fax. (415) 883-0572 phmm (303) 4442009 fpx: (303) YU-9W 
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h i ,  - th'e BIG Attraction ! C .tr 
-1s a powerful tool for separating animal and plant cells. bactena and 
cell organelles w c e l l  separat~on Is known for Its gentle &lning wlth 
magnet~c anhbodies With r(birSICICC you can now sort rare cells wrth 
frequencies down to 106. Isolate CD34+ hematopoet~c progenltor cells or 
ant~gen-spec~fic B cells, and even select for fus~on events of plont protoplasts 

Simple and Gentle - just stain your sample with AUB Microbeads and 
separate uslng the M, r(ltlCS Microbeods ore 1 million ttmes smaller than 

I 
a eukaryotic cell and have vtrtualh/ no affect on cell f~nChOn and vlabillty 
They do not have to be detached . 
Fast and Flexible - sto~ning w~th W Microbeads takes just a few minutes In 
15 m~nutes one seporahon IS complete The separated cells can go straight to 
your expenment, culture or flow cytometer A complete ltne of reagents ogainsf 
primary anhbodies and specific cell types support a wde range of appltcattohs 

Superior Performance and Value - columns come sterile and separate 
up to 107 bound celk Up to four separations con run In parallel Separations yield 
very h~gh purrt~es w~th excellent recovery 

MCiMdCS - the superior magnetic separator. 
Milfenvi Biotec 
MhbJiondMACSPm&ckGERMANY,WtmqilYdnGnWl. f + 4 9 2 1 0 4 M 0 6 . F A Y + 4 9 2 1 0 4 & 5 I W . U U I C A N A D A ~ ~ h c . ~  RM)5676217 .FAX. t9 lb )W~.WmDKlmOOU.  
E u o g r u l i c r . r ~ 8 1 9 7 7 3 Z d b F A X * U 8 1 9 7 7 0 1 M ~ ~ A 6 r + 4 1 5 7 Y l l P F A Y + 4 1 5 7 W 1 1  * U S I P U ~ ~ r 4 I M l m - O . F U + O l M l ~ . R U I ( C E .  
IEW, r +UI34046252.FAX + . ~ ~ ~ ~ U ~ ~ S ~ . R A V Y , ' C O ~ K ) . ,  +&238103171.'~AX + 3 9 2 1 1 0 1 i d b , f P ~ . & ~ ~  +YJUY-FAX +Y34MSY5.EN€WX.-BV,shau 
(NU t31 413251115, Phwm @) +32 2-2192137. FAX (NU +31413266605, mLDa(, GF, r 4 316Q1PO. FAY +4431600717. A H  -, r +45 101055. FAX 4 86 IblUS. SRAEl. 
Akncg- ~.MwBzdEqpmmlw. r M723967JOPSJ.FAX m 3 % 7 J O P l . m ~ . S c i r . c h . r 4 4 l P P ~ , F U t 4 4 4 W M 6 9 , A ~ ~ ~ R I L E d ,  r 4 1 2 4 1 k  
6 1 6 6 . F A X ~ 1 2 4 1 C ~ l 1 J A ) A N , W i c N ~ C h m r C o ~  r+Ol3S(LaD-94m.FAX ~ I S ~ . T A I W A N . l ~ C O ,  r + M 6 2 7 3 6 7 1 0 0 . F A Y + M 4 2 7 ~ 7 .  
I(-, Korao to. I +If2 2 4 ~ 7 - 9 . ' F A Y  +If2 2 412 bus 

i 

Meet us at Analytica, Booth l6E 27 
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Specific 
purpose 
The sharply curved bill of the white- 
tipped sickle-billed hummingbird is 
specifically designed to harvest 
nectar from the delicate tubular 
flowers of the heliconia plant. 

High-performance Boehringer 
Mannheim Taq DNA Polymerase is 
designed and tested with an equally 
specific goal in mind: to produce 
absolutely specific amplification 
products in your polymerase chain 
reactions. 

Each lot of Taq DNA Polymerase 
undergoes a unique self-priming 
assay to ensure that the enzyme is 
essentially free of endogenous DNA 
fragments. 

The highest level of product purity 
is provided so that you achieve spe- 
cific, high-yield amplification with no 
back--- -' 3nd no false priming. 

1 4 5 6 7  

S w c i c  amplification of five d i i t  single-cow genes 
from human genmic DNA using ~ o e h r i n k  ~ i i h e l m  
Tao DNA Polnnwase. Lanes 1-7 DNP, MWM VII. 053. Cvsbc 
f ibkis, FKBP 12, Collagen, Erythropoietin, DNAMWM Vi 

Licensed to perform 
Boehringer Mannheim is a fully 

licensed supplier of PCR products, 
and your purchase conveys to you a 
license to perform PCR for research 
purposes. 

Give us your specifics today 
Rely on Boehringer Mannheim 

for all your PCR needs. Contact your 
Boehringer Mannheim represent- 
ative for more information, or call us 
to place your order at 1-800-262-1640 
(51 4-686-71 41 in Canada). 

These oroducts are sold under licensino arranoements with 
Rocne ~ o l e c ~  ar Systems ano Tne ~eri in-E mer Corporatton 
P~rchase of these pr0dJCts is accompan'ed by a lcense to Jse 
Lhem In me Polymerase Cha'n React on IPCRI process In con- 
junction with an Authorized Thermal Cycler. 

0 1993 Boehringer Mannheim. All Rights Resewed. 

B O E H R I N G E R  
M A N N H E I M  

PCR 
H I G H  
PERFORMANCE 

Limb L L d ~ n f  Be ind 

BOEHRINGER 
MANNHEIM 
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Assay designs introduces 

com!late~ 
Prostaglandin E, 
enzyme immunoassay 

Monoclonal antibody for 
consistentdB 
Readytouse,color~nagmts 
Rapidresults:<3homto~~~wer 
Sensitivity: < 4 pglwe11 
Non-radio@ive, stable reagents 
Conelation to RIA: r = 0.996 
LoW~rcactivitytoother 
eicosanoids 
Low interassay pmcision: 2.675% 

If your EIA doewr't Cordate 
ft -My isn't meaaorlng 

PGE, 

Find out more about the assay 
performance you need for your 
research; ask for infomation about the 
POE, kit (Cat. No. 90001). Also ask 
about our FlashlightN and other 
chemiluminesce~~ce products. 

"Bringing Clinical Predsion to 
RerPesrch Assays" 

$.> ... .....P. t :. . Assay ... '::2:.:'z. %. .....,..... 
:.: :;4:*:5x:.q. ............. .? ...>..<.:<;:, .. 

.am... . ........ .::::: .: .-.. *..%.-J: 

de&m,hK. " :.> 

1919 Green Road 
Ann a, MI 48105 

Tclephwe.. (313)668-6113 
Fax: (313) 668-2793 
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GENSET 
the unique source 

for guaranteed oligos 

9utomated DNA plan+ 
range of synthesizers 

capacity > 300 oligoslday 

+ 
Total quality 

E-mail direct ordering 

bar-code sequences follow-up 

robots for post-synthesis steps 

highest quallty controls 
- - 

Guaranteed olipos 
ui~prrrified eligas 
fuHy daptotamed 
fully desalted 
PAGE controlled 
derarered dQsed 
ready ta we 
sequence guaran$ed 

in 2 days 
rom $2.5 to $4.0/base 

circle NO. 29 on ~eaders' selvice card I 

k n H P L C ~ R v i c s  
The HPlGaertiM MkXR unit 
provktea universal filtration for all 
cammtyused aqueous and organic 
dvats, and sach box indudes a 
cerfihsto(ingthateach lot is 
tested with water and acetonitrile to 
ensure consistent perfomram time 

6 1 F o r O u r N m ~  

MILL1 PORE 
Copyright @ 1993 Millipore Corporation. I -Na4m--01d 



Labconco now offers k e z e  dry systems 
without ozone-depleting remgerants. 

Help protect the environment. Labconco's 4.5,6,12 and 18 liter 
freeze drv svstems contain no CPC's. 
Select the ~ k e ~ o n e  Stoppering Tray Dryer with advanced 
programming capabilities and three large shelves for stoppering 

- -  . 
serum bottles under vacuum. 
Add your samples with confidence. Indicator li&ts signal when - - 
conditions are right for lyophilization to begin. 
Monitor freeze d q  conditions born easy-to-read LED. 

Call now for more information on CFC-free FreeZone Freeze Dry Systems. 

1-800-732-0031 
FAX 1-816-363-0130 ~mtecting your laboratory environment 
hbconco Corporation 
881 1 Prosped Avenue 
Kansas City, MO 64132-2696 

Circle No. 27 on Readers' Service Card 

M E  lZXEHlEST IDEA I 1 IN MICROSCOW. I 

Occupy all or a portion of over 1 million sq. ft. of 
the Letterman Complex in the historic Presidio of 
San Francisco. Your scientific research and/or 
education program will serve as the National Park 
Service's anchor tenant on this approximately !%-acre, 
former military medical research complex, now part of 
Golden Gate National Recreation Area. It offers a 
modem laboratory and ample support facilities, as well 
as opportunities for rehabilitation and limited new 
construction. You'll be part of a vibrant, international 
community of organizations at the Presidio in 
picturesque surroundings adjacent to the Golden Gate. 

Your commitment to scientific study, education, and 
the preservation of history is long-term. And so is our 
lease. To qualify for occupancy, we ask that you demon- 
strate financialand management capabilities and a 
proposed time frame for renovation and occupancy. 

Secure your place in history by playing a leading role 
in the future of The Presidio of San Francisco. To receive 
a Request for Qualifications, call (415) 556-3097, ext. 211. 
Or write to: Office of the General Manager, NPS, 
Presidio Project, Building 102, P.O. Box 29022, 
Presidio of San Francisco, CA 94129-0022. 

The RFQ response is due on or before May 6,1994. 
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AAAS 
SCIENCE A N D  T E C H N O L O G Y  

P O L I C Y  Y E A R B O O K  1993 
ALBERT H. TEICH, STEPHEN D. NELSON, 

AND CELlA MCENANEY, EDITORS 

Published by the American Association for the 
Advancement of Science 

T h e  past year witnessed great tumult and 
many changes in S&T policy. The AAAS 

Yearbook is an authoritative coliection of articles 
that describe and helped shape those changes. f Included are papers from the annual AAAS S&T 
Policy Colloquium and the 1993 AAAS Annual 
Meeting, together with excerpts from influential 
reports by the National Academies of Sciences and 
Engineering, the Carnegie Commission, the Senate 
Appropriations Committee, and the House Task 

Force on the Health of Science. The five parts \ of the book cover technology policy, science 
policy, defense conversion, manufacturing 

research, and environmental R&D. 

1994; 424 pages; index; softcover; ISBN 0-87168-534-5 
$19.95 (AAAS member price $15.95) 
Mailyour or& to: AAAS Distribution Center, 
PO Box 521, Annapolis Junction, MD 20701 
If you prefer to order by phone (VISAIMasterCard only), 
d l  1-800-222-7809 (8:30am-5:OOpm ET) 
Fax ordns to 301-206-9789 

Circle No. 36 on Readers' Service Card 



I Is my protein glycosylated? 

I What types of monosaccharides are present on my glycoprotein? L 
How consistent is the glycosylation between my production lots? 1 

I 
How do various culture conditions affect my protein glycosylation? r 



I C U S T O M  O L I G O N U C L E O T I D E  A N D  P E P T I D E  S Y N T H E S I S  

Arbitrary 1 0-mer primer 
kits for fingerprinting 
and genetic mapping 

Each kit includes ten arbitrary 10-mers, 

selected on the basis of a 50%, 60%, 

70% or 80% G+C content, your 

choice. The arbitrary sequences avoid 

the presence of complementary ends 

and palindromes. Additional kits con- 

tain 10-mers with common restriction 

sites, so that amplified products may be 

digested and cloned for further study. 

All primers are supplied dry with a 

guaranteed yield of 0.5 O.D. units. 

Prices start at $65 per kit. 

lhrn down the heat 
with non-radioactively 

labeled oligos. 
it's too hot in the lab, 

Genosys can help cool things 
down - with non-isotopically labeled 
custom oligos. 

The process is simple. We synthe- 
size your oligo, attach the label of your 
choice, and deliver your purified prod- 
uct in 7-10 days. 

For chemiluminescent or colori- 
metric detection, any custom oligo can 
be labeled with biotin or digoxigenin 
(licensed from Boehringer Mannheim). 

For fluorescent detection, choose 
from fluorescein, the ABI dyes, Texas 

red, or rhodamine. You always receive 
at least 1.5 0.D.s of labeled product. 

Standard Sequencing Primer Kits 
All of the most commonly used 

sequencing prirners are also available 
labeled with either biotin, fluorescein, 
or all four ABI dyes. These off-the-shelf 
prirners are shipped within 24 hours. 
And they're supplied purified, dried, 
and ready-to-use - enough for over 
100 sequencing reactions. 

For more information, fax back or 
return the coupon below. Or call 
1-800-234-5362. 

NOW YOU CAN ORDER WHOLE GENES AS EASILY AS 
PROBES AND PRIMERS 

We'll work with you to design a coding sequence to suit your applicatio 
We'll done it into the vector of your choice, verify the sequence, and deliver 
guaranteed product, complete with restriction maps and QC 

ORDER NOW AND 
GET A FREE STANDARD PRIMER OR PROBE! 

- 

I 
Return or fax this coupon for details, or d 

1 -800-234-5362 I 
I P Free standard primer or probe P Custom oligo synthesis P Non-isotopic labeled oligos I 
I P Custom gene synthesis P Arbitmy 10-mer primers CI Non-isotopic sequencing primer kits I 
I Name I - 

Company/Instilution 
I Address I 
I city state zip I - 
1 Phone Pax I 

Genosys Biotechnologies, Inc. - 
1442 Lake Front Circle, Suite 185, The woodlands, TX 77380-3600 1 O $ Phone: (713) 363-3693 Fax: (713) 363-2212 L I I I I I I I I I I I I I I  1 

Cop~ight O 1994 Geansyr Bidechnologies, Inc. 
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When yo11 size up the 
alternatives, you'll see 
a big reason to choose 

the SORVALL 
RMC-14 Refrigerated 

Microcentrifuge. 

COMPACT SIZE. 
Now you can have a reliable SORVALL" 
CFC-free refrigerated mimcentrifuge* 
that saves up to 50% of the bench space 
needed for ordinary refiigerated mim- 
centrifuges. The RMC-14 measures just 
12" wide by 24" deep by 13" high. 

HIGH PERFORMANCE. 
As small as it is, there are no performance 
trade-ofli with the RMC-14. It gives you an 
extremely quiet (less than 60 dB), variable- 
speed, high-torque motor that h e s  a top 
speed of 14,000 rpm in just 12 seconds, 
with a maximum RCF of 18,500 g. 

LARGE CAPACITY. 
The FA-MICRO 24-place aluminum 
rotor accepts up to 2.0 mL mimfuge 
tubes. Adapters are available for tubes 
as small as 0.25 mL. 

CFC-FREE. 
The RMC-14 uses W o n t  SUVA* 
HP-134A, a CFC-free refrigerant with 
zero ozone-depleting potential. With 
all of these benefits, it's easy to see why 
the SORVALL RMC-14 makes so 
much sense Call 1-800-551-2121 today 
and ask about our special limited-time 
introductory offer. 

SORVALL*.. . a better choice. 

SORVALr Centrifuges 
Cirde No. 20 on Readers' Sewice Card 



Elemc Risk: The Politics of Radon 
traces tne development of the nation's indoor 

policy, the scientific uncertainties and 
onable assumptions that lie behind it. A 

cogen ;tudy in risk assessment, the book 
explor )r influences on the policy: the roles 
of elecrcu ~ l~ ic ia ls ,  federal and state regulators, 

c community, public and private 
~ p s ,  the press, and American political 

radon 
questi 

t case 5 

es majc 
.&-A -Ls: 

- - - -  

the sc 
intere! ,. .I+. .,. 

ientific 
s t  grol 
m 

"Stron -- ~gly recommended." 
ioice. December '93 

11 
ellulu... 

20 January '94 

"It is also rrte kind of book that should be passed 
nds and neighbors.. .deserves wide 

- -  - -  - 

arounc 
distrib 

U, 

j to frie 
ution." 
.-f*L n 

Element 01 Risk: 'l'he Yolitics of Radon offers z 
. - 1 balanced perspective and perhaps 

e 'last word' on radon." 
Journal 

one th 
Lil by Leonard C 

246 pages 
$29.95 (AAAS I 
ISBN 0-87 1 68- 

Call to II free 1 -800-222-7809 to order 

tll-V-\J 1333 H St. NW 

PRESS Washington, DC 20005 



AVANTI; TAKE IT FOR A SPIN AT 
30,000 RPM ON YOUR LAB BENCH. 

igh performance, easy handling, and versatility in a 
compact centrifuge. That's the Avanti advantage. 

The new Avanti 30 from Beckman is the ultimate 
centrifuge for samples in the 250 pL to 85 mL range. 

With a top speed of 30,000 rpm and g-force of over 
64,000 x g - the highest performance numbers in its class - 
the Avanti 30 powers like a floor model. It handles easily 
through a simple control panel. And a small footprint and quiet 
induction drive let you park a "personal" Avanti right on the 
lab bench where you work, not down the hall. 

SHIFT TO A HIGHER GEAR IW CENTRIFUGATION 
The Avanti 30 gives you more versatility than you've ever had 
in a benchtop centrifuge. An array of 13 rotors accommodates 
a wide range of tubes, including conical plastic tubes. The 
Avanti also performs as a refrigerated microfuge. 

SAFETY FEATURES KEEP YOU BETWEEN THE LINES 
Manufactured in an IS0 9001 environment, the Avanti 30 
features a unique, flexible drive shaft that compensates for 
imbalances. Special diagnostics preclude operation in cases of 
gross imbalance and alert you of overspeed and overtemperature 
conditions. The Avanti's unique Bowl Rotor, tested and 
approved by Public Health Laboratory, Porton Down, UK, 
accommodates 72 microfuge tubes of various sizes and 
contains hazardous aerosols and breakages. 

Beckman's proven record of continual innovation in 
centrifugation is another way the Beckman Plus helps 
laboratories perform more efficiently. For more informa- 
tion about the Avanti 30 - our latest offering in high- 
speed centrifugation - or the Beckman Plus, contact one 
of our local sales offices worldwide. 

BECHMAN 
Worldwide Oflices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 85656-0. Canada 
(905) 387-6799. China (861) 5051241-2. France (33) 1 43 01 70 00. Germany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 
3-3221-5831. Mexico 525 575 5200,525 575 351 1.  Netberlands02979-85651. Poland408822,408833. Singapore(65) 339 3633. South Africa (27) 11-805- 
201415. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (0494) 441 181. USA. 1-800-742-2345. 

01993 Beckman Instruments, Inc. 
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Your Lhromosome Locatlon 1s 
Easy To Spot On A BIOSMap. 

Do Chromosome Mapping With Somatic Cell Hybrid Panels, 
Or FISH Service Direct From BIOS 

If you are in industry or academia - 
whether you are a molecular biologist 
or use molecular biology - most of 
your projects require chromosome 
localization of genes. 
And BIOS offers two easy ways to get 
it done. 
Somatic Cell Hybrid Panel Kits 
(available as PCRable DNAs, South- 
em DNAs or BIOS blots) come 
with easy to follow jnsmmions and 
a knowledgeable, friendly technical 
support staff. Anyone in your lab can 
now do chromosome mapping of 
genes within 48 hours. 
And BIOS guarantees you can do it, 
orwe'llmapthegenehrk and 
send you the d t s .  

The second approach is our Fluores- BIOS brings simplicity to this new 
cent In-Situ Hybridization service - demand on research. And only BIOS 
FISH for short. Send us your w e d  allows you to do-it-yourself, or go 
genomic hgment and we'll do the FISH. 
loca~ization for you. The results are Both are 100% -teed to pravide 
shown here. you with exactly what you need. So 

I < -  

- , it's worth calling us for a price before 
you collaborate, miss out on a grant, 
ortmnthe page. 

Here are dre numbers - 
(800) 678-9487 or (203) 773-1450 

EEC: Scod?b, LTD 
Strathdyde, Scotland 
(44) 0236-449330 
J a p  Tayobo Co., LTD 
-Japan 
(06) 348-3786 

L A B O R A T O R I E S  

C i r d e N o . 2 4 o n ~ ~ C e r d  



Fully automated ' .i 
+ -4 

TRAC brings 

innovation and 

1 
flexibility to microplate l r  

. - 
? 

handling. TRAC is the high 

throughput solution for 

screening of new drugs 1 
from TECAN and SLT. 

~. 

TECAN - anything else is a compromise 

8 T-AG, Hombrecht~kon, Switzerland Tel 055 41 81 11, Fax 055 42 38 83, Hotl~ne 055 41 82 82 8 Turn P- SA, Vo~sms-le-Bretomeux, France.  el 1 30 64 90 70, Fax 1 30 64 90 64 
a w, Singapore 0512 Tel 779 7033, Fax 777 5582 8 TeanUKIPb, Readmg, England Tel 0491 875087, Fax 0491 875432 8 T m a  JlpsnCR did, hchu QtY, Tokyo 183, Japan 

Tel 04 ZJJr I,,,,, Cax 04 2334 0401 8 SLT Deutschland GmbH, 7180 Crailsheim, Germany Tel 07951 5035, Fax 07951 5038 8 Tcur '" 'nc., NCm09, USA Tel 919-361-5200, Fax 919-361-5201 

Worldwide sales and support are provided by an addition&,- and specialist network of Rep-tatives. To h d  out more inforuntion ah 

a -,LS- Circle NO. 16 on Readers' Service Card 
our local Tecan Ikpmsmfative contact Tecvl AG 



Introducing the Proeise System 

Your sequencing challenges get more complex every year. That's why we created the all- 

new hockN Protein Sequencing System, a modular platform designed to be upgradeable. 

With its unrivaled combination of features, the Procise system will support future 

advances. So as your needs evolve, your capabilities can too. 

Up to four reaction cartridges provide throughput a d  flexibiity. And you're free 

to c h m  the chemistry and sample prep 

method best for your sample. Advanced 

engineering ensures accurate fluid deliv- 

eries, complete washings and consistent 
, ,  ' *:--- performance. , .i.,%:L:r@i! 

With the Macintosh?based software, t.l,W 
, - I ,  
:. 1 

you retain the power of hands-on control 

as well as the convenience of hands-off 

automation. An event log Wtates 4 ,  I. .I (U e.4 Y( *I UI ,:I 
~ ~ ~ ~ f m n ~ r p o l ~ ~ g d d y & u t ~ a d r o d , ~  

5 I/ 
troubleshooting and GMP compliance. 4 aaabiu, ,darn o n l + f a b f b r t d  

- a d  , 

Applied Biaytems protein sequencers set the standard for performance. Now 

Perkin-Elmer's Applied Biosystems Division provides the world's most comprehensive 

range of protein analysis systems, technologies and support. We'll keep you at the 

forefront of protein sequencing. 
5 ,:,s 

Invest in your future. Phone us today for information about the Procise system. 

AuPtralia (03) 212-8585, Benelux (0) 182b75411, Canada (800) 6686913, France "6- ,-,% 
-4 1: -8; 

(1) 49 90 18 00, Germany (0) 6150/1014, Italy 039 23831, Japan (0473) @8500, ' 
!.; 
I - j 

Nordic (08) 733 00 10, UJL ((0925) 82 5650, U.S. (800) 345-5224. 
I 

' . - , . 
\ <  '-*-I 

1 - 2 

A Division of Perkin-Elmer Corporation 

' . 7  
b I W ( A p p l u d ~ l o r , a ~ d T h P s t m P l m a ~ R a o r ~ s a ~ d ~ ~ k , a h n w o d ~ h c ~  I 
l d a m ~ u a n g a t s r d ~ d ~ ~ , k  .li . . 
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HUMAN FRONTIER SCIENCE PROGRAM (HFSP) 

Bureaux Europe, 20 place des Halles, 67080 STRASBOURG Cedex, FRANCE 

Tel:(33)8821 51 21 Fax: (33)88328897 or (33)88325447 

CALL FOR APPLICATIONS FOR 1995 AWARD YEAR 
(Deadline for receipt sf applications is 1 September 1994) 

The aim of the Human Frontier Science Program (HFSP) 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 

TYPES OF SUPPORT 

RESEARCH AREAS OF THE HFSP 

Basic Research for the Elucidation of 

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

(B) Brain Functions 

1. Elementary Processes 
2. Perception & Cognition 
3. Movement&Behavior 
4. Memory & Learning 
5. Language & Thinking 

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

(M) Biological Functions through 
Molecular Level Approaches 

1. Expression of Genetic Information 
2. Morphogenesis 
3. Molecular Recognition & Responses 
4. Energy Conversion 

FELLOWSHIPS Long Term (1- 2 years) and Short-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 eligible countries are Belgium, Canada, Denmark, France, Germany, Greece, Italy, Japan, 
Luxembourg, the Netherlands, the Republic of Ireland, Spain, Switzerland, the UK and the USA. 

RESEARCH GRANTS AND LONG-TERM FELLOWSHIPS : APPLICATION DEADLINE IS 1 SEPTEMBER 1994 
(awards to be announced in April of the following year) 

Applications for Short-Term Fellowships and Workshops can be submitted throughout the year 

Guidebooks and application forms will be available in mid-April 1994 and may be obtained upon written request 
by addressing the form below to the HFSP. Applications using previous year's forms are not accepted. 

Surname 

Institution 

Postal Address 

First name 0 ResearchGrant 

a Long-Term Fellowship 

Short-Term Fellowship 

Workshop 
(Please check boxes to indicate which program 

you are interested in) 



The Best 
Is Even Better 

Introducing the Ultimam 
Confocal LSM 

M eridian Instruments is 
proud to introduce the 
Ultima Premium Laser 

Confocal Microscope System. a 
system that sets new standards for 
versatility, performance, and ease 
of use in confocal microscopy. 

The Ultima couples a W-visible 
laser (excitation at  351-364 nm. 
488 nm, and 514 nm) with two 
independent, optically corrected 
lightpaths to provide simultaneous 
excitation of two lines (W and one 
of the two visible llnes). 

The Ultima's dual AOMs and 
66 MHz Pentium-based computer 
system enable users to switch 
between W and visible excitation 
lines in as little as 4 psec. Its 
on-axis StageScanm mode offers 
superior resolution, while its 
DualScanm mode provides fast 
data collection. 

Instruments, Inc. 

The Ultima can be used for a 
variety of confocal applications: 

8 the release and tracking of 
caged compounds; 

8 the generation of point, line, 
2-D, and 3-D confocal images; 

8 the simultaneous excitation 
and detection of W and visible 
fluorochromes; 

8 the imaglng and quantitation of 
calcium (or other ions) or pH 
over time or through X. Y, or Z 
planes; and 
the scanning of areas as large 
as 5.3 cm x 8.8 cm. and the 
generation of images of up to 
1.536 x 1,536 pixels. 

It also can be used for non-confocal 
studies involving adherent cell 
sorting, fluorescence redistribution 
after photobleaching (FRAP), and 
cell-cell communication. All three 
excitation llnes are computer- 
regulated, and all procedures for 
system alipment and calibration 
are computer-assisted. 

The best keeps getting better. For 
more Information, or to schedule 
a demonstration of the Ultima. 
contact the Merldlan Instruments 
omce nearest you. 

Meridian Instruments, Inc. 
2310 Science Parkway 
Okemos, Michigan 48864 USA 
Phone: 800-247-8084 
FAX: 51 7-349-5967 

Meridian Instruments Meridian Instruments Meridian Instruments 
Europe Far East K.K. Hong Kong, LM. 
Industriepark-West 75 The Sonehara Building (2nd Floor) 19th Floor, Room B 
8-9100 St. Niklaas BELGIUM 2-23-3 Higashi Nihonbashi Sai Wan Ho Plaza 
Phone: 32-3-7601 760 Chuo-ku, Tokyo 103 JAPAN 66-68 Shau Kei Wan Road 
FAX: 32-3-7781 727 Phone: 81-03-5820-3315 HONG KONG 

FAX: 81 -03-5820-331 6 Phone: 852-51 3-7333 
FAX: 852-51 3-1 299 

Merldlan Instruments ltalia 
Via Fabio Filzi, 12 
20026 Novate Milanese ITALY 
Phone: 3924541444 
FAX: 39-2-3541 572 

DMributora kated in: Australia. Austria. Benelux. Finland, France, Germany, Israel, Korea, New Zealand, h e  People's ~epubrc of China, porngal, spain, sweden, swikedan,j, ~ ~ i ~ ~ ~ ,  and the united 
81994 Meridian Instruments Inc. 
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DAS Mikroskop LEIlZ DM/RB/E is an inverted research microscope 
that will impress even the perfectionist. Accessibility is excellent, 
even when several different peripherals are adapted simultaneously. 
So yon can folly use all the accessories yon need without sacrificing 
operational convenience. 

A k-: i 
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1 
As you'll see, the age of comfort for inverted 
microscope users has arrived at last! 
Circle No. 44 on Readers' Service Card 

I -  Leica Mikroskopie und Systeme GmbH 4 . - - .  . I  

I? 0. Box 2040 I 

35530 ~etz la r !  8 -7. '. ; .: .; I C - 5  
I 



g peptide an ideal 1.1 

F% '. * 

assays. 

Novagen. Inc. 
597 Science ~ r .  800-526-7319 
Madison, WI 53711 Fax: 608-238-1388 I 



MOLECULAR RESEARCH CENTER, INC. 
Introduces a splendid isolation for life science and clinical research 

A TM 

The most capable reagent in molecular biology 
simultaneously isolates total RNA, poly A+ RNA, DNA and Proteins*. 

The simultaneous isolation of RNA, DNA and proteins from the same sample by TRI REAGENP is the newest version of the single-step liquid-phase 
separation method (P. Chomczynski, Biotechniques, Vol. 15No. 3 1939). This highly reliable method performs well with small and large quantities of 
tissues or cultured cells, and allows simultaneous processing of a large number of samples of human, animal, plant yeast bacterial and viral origin. 
Forthe simultaneous isolation of RNk DNA and proteins from liquid samples such as whole blood, serum and CSFwe offer TRI REAGENP LS. 

Total RNA is isolated in 1 hour and is ready for Northern (See Figure) and dot 
blotting, RT-PCR (Hoffmann LaRoche Corp. patent), RNase protection assay and 
molecular cloning. lm l  of the reagent isolates 50-200 pg of total RNA. 
Poly A+ RNA is isolated in  1.5 hours by application of the aqueous phase 
containing total RNA on the oligo dT-cellulose column. 
High molecular weight DNA is isolated in 3 hours and is ready for restriction 
analysis, Southern (See Figure) and dot blotting, PCR and molecular cloning. 

Proteins are isolated in 3 hours and are ready for Western blotting (See Figure). 
Irnoductory discount of a% for first time orders (U.S. only): 50ml TRI REAGEW (cat 
no. TR-ll&ISl, 50 ml TRI REAGENPLS (cat. no. TS-IPIS), 5 reusable oligo dT-cellulose 
columns (cat no. OT-125). We guarantee that TRI REAGENP will outperform RNA, poly 
At RNA, and DNA isolation methods currently used in  your laboratory. For more 
information or to place an order call 1-8W462-9868,513-841-0900, or contact us by 
Fax 513-841-MI. Patent pending 
.,-.A k 

C Un~ted Kingdom Italy Israel ---- YOUCUUR nn~cn C E ~ E O X F O ~ O  BIO-OPTICA HIMO SPA TIL-ROW 
HOLECUUR RESEARCH CEWTER. IWC. Oxford. U.K. Milano, Italy Aehwot, Islael 
5M5 Montgomery Ad. PHONE: 44-865-351-511 PHONE: 39-2-26-40-274 PHONE: 972-8-472563 
"lnclnnatl. OH 45212 FAX: 44-865-351-511 FAX: 39-2-21-53-000 FAX: 972-8-471156 
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Northern blot of rat 
growth hormone 
(rGH) mRNA (1 kb) 

Southern blot of EcoRl 
rGH gene fragment 
(11.4 kb) 

Western blot of rGH 
(22 kD) 

m 
Ta~wan 

n n  rslr slorolca T r c m o L o c r ,  rc 
Taipei. Taiwan 
PHONE: 886-2-7418169 
FAX: 886-2-7764372 
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Spot the 
difference! 
2D electrophoresis has long been a c k n d  
edged as a powerful tool for purifying 
proteins on an anatytical scale, but not on 
a preparative scale because of limited Iwd 
ing capacity. Until now. 

Using Millipore's InvestigatorTM 2-D 
Electrophoresis System and a Preparative 
Accessories Package, you can prepare 
enough protein for sequencing or other 
assays. Lad up to 1 mg and retrieve 1-1 0 
pg from a purified spot. You can even run 
five gels simultaneously for duplicate sam 
ples - with the same high resolution that 
has made the Investigator 2D Electrophoresis 
System the most widely used dedicated 
2D system. 

free gel ! 
Place your order for a Preparative 

Accessories Package (with or without an 
Investigator System) by September 30, 
1994 and receive a free package of 

precast gels. For more information call 
1 -800MlLLlPORE or our fax on demand 

information retrieval system at 
1-800MlLLlFX and request # 1703. 
In Japan, call (8 1 ) (3) 3471 -8 19 1 . 

In Europe, contact the local office or fax 
us in France (33) ( 1 )  30.12.71 89. 

MILLIPORE 
Circle No. 47 on Readers' Service Card 

We also provide a screening service 
for human CEPH mega-YACs and 
mouse YACs, or you can access these 
libraries yourself for less than $300 
GenomeSystemslnc 
71 66 Manchester Road 
St. Louis, Missouri 63143 
mo4304W 
3 1 4 - 6 4 7 4 6 9 6  
Facsimile: 31 4 - 647 - 41 34 
France: Appel gratuit, 
0590 - 21 04 
Germany:Rufensieuns 
an zum ortstarif, 
0130-81 -9081 
UK: Call us free on, 
0800 - 89 - 3733 
Cirde No. 19 on Readers' 





ADVICE TO THE 
AT ST. .. ISTICALLY \':XX' 

, 
I 

SigmaStat Lets You Print ~ e d d  Repofis and 
Stunning Graphs. SigmaStat automaticallY creates a 
detailed report of your test results-complete with its 
own analysis! Plus you can automatically print publi- 

The SigmaStat Advisor Automati- 
cation-quality graphs of your SigmaStat results or cut 

cally Picks the Best Test for You. and paste to your favorite Widows application. 

Sigmastat automatically points you to 
the appropriate tests. You simply type in 

TO ORDER SIGMASTAT TODAY 

your goals, and Sigmastat's Advisor CALL 1-800-4- JANDEL 
automatically suggests the best statisti- Competitive and customer upgrades 
cal test for your datal available. Quantity, academic, and stu- 

dent pricing available. 
-- 
software packages throw out valuable 
data. Not Sigmastat for Windows. SigmaStat uses a sophisticated gen- 
eral linear model to fill data gaps, so YOU get more complete results and 
better conclusions. 

S C I E I T I F I C  S O F T W I n E  

2591 Kemer Blvd., San Rafael, CA 94901 Phone: (800) WANDEL, (415) 453-6700 Pax: (415) 453-7769. Intenec sales@jandel.com 
In~:Jond$SdenhfK W 25,40699 M, Gemmy 02104/36098 02104/33110 (FAX) 

,&&d:*a* 2 9582688, W 4 5 4 2 1 5 O b 4 ,  - T I M I ,  ~ ~ ~ 0 5 ~ 3 7 5 5 , ~  3 3590 2311, ~ v i i t z ~  4 l d l 7 1 2 1 6 l b , T ~ 2  785 3202, UK0W94982 
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Peptide - -- Research 
a's Commitment 7 

Your Research Potential 
The dynamic nature of peptide Our commitment will enable you to 
research requires more than just the take peptide research into the next 
highest quality products and reagents century and beyond. 
available. That is why Sigma Pqtides commiment - Another way Sigma AndAmino Acidc is committed to 
being the single source of quality Peptides andAmino Acids meets 
peptide related products, technical your needs so you can concentrate 

on research. support and unsurpassed senice. 

PEPTIDES AND 
AMINO ACIDS 

P.O. BOX 14508 ST. LOUIS MO, 63178 

PHONE 1-800-325-301 0 31 4-771 -5750 collect outside USAKanada 
FAX 1-800-325-5052 3 14-771 -5757 outside USAlCanada 
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