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Microtomography 

T HREE-dimensional x-ray micro- 
tomography is a new noninvasive 
technique for illustrating internal 

structure; images show internal density 
distributions and a map can bc con- 
structed of elements that have strong 
absorption features (page 1439). T o  
generate the images, pcnctrating x-ray 
beams have been produced with con- 
ventional and synchrotron sources; data 
are obtained from many stackcd copla- 
nar scctions simultaneously. The data 
are processed into a three-dimensional 
map by computers with cxtensivc mem- 
ory and graphical display capabilities. 
Whereas convcntional computed to- 
mography (CT scans) in use in hospital 
laboratories can resolve structures to 1 
millimeter, thrcc-dimensional microto- 
mography has alrcady achicvcd resolu- 
tions approaching 1 micrometer, a level 
comparable to thc resolution obtained 
in two dimensions with the light micro- 
scope. Flannery et al. illustrate the tech- 
nique with images of such materials as 
coal (cover), silica bcads inside a glass 
tubc, and porous rock, but the cxpccted 
applications of x-ray microtomography 
extend to rnatcrials science, biology, 
and medicine. 

Insulin actions 

M UCH is known about insulin 
and insulin rcceptors from 
structural studies and from 

natural and model systems (under nor- 
mal and pathologic conditions) in 
which the hormone, its interactions 
with cell surface receptors, and its di- 
verse physiologic effects have been ob- 
served (page 1452). Most vertebrate 
cells have receptors for insulin, with the 
number per cell ranging from 100 to 
100,000. The receptors arc glycopro- 
teins that lic in the membrane. Each has 
four subunits (two alphas and two be- 
tas) that are linked together by disulfide 
bonds. When insulin binds to an extra- 
cellular a subunit, the protein tyrosine 
kinase of the p subunit is activated and 
autophosphorylates certain of the re- 
ceptor's tyrosine residues; the phos- 

phorylated receptor is then able to cata- 
lyze phosphorylation of other proteins 
that may be involved in insulin actions. 
The receptor and bound insulin are 
internalized, thereby clearing the cell 
surface of receptors (and thus of the 
ability to respond to additional insulin), 
and the activated kinase is positioned 
inside the cell where it may come in 
contact with substrates. Rosen reviews 
these and other aspects of the transduc- 
tion of the insulin signal and describes 
current work that is helping to clarify 
the actions of this most important hor- 
mone-receptor systcm. 

Interplanetary dust 

I N previous studies of interplanetary 
dust particles, little attention was 
paid to tiny mineral-rich refractory 

particles in the stratosphere because 
those with an extraterrcstrial origin 
could not be distinguished from those 
with a terrestrial source (rocket exhaust 
or satellite debris) (pages 1466 and 
1468). Now some of these small parti- 
cles have been positively identified as 
cxtraterrcstrial, and their chemical com- 
positions suggcst that they may be 
among the most primitive samples lefi 
over from the time when the solar sys- 
tem formed. Morphologic and elemen- 
tal analyses of samples in NASA's 
stratospheric dust particle collection re- 
vealed that some had unusual, nonter- 
restrial minerologic and structural fea- 
turcs; Zolensky has thercfore theorized 
that the origin was extraterrestrial. 
McKeegan has confirmed this theory by 
showing that thc particles are enriched, 
as are other extraterrestrial materials, in 
oxygen-16. These particles may have 
been generated in the presolar period 
from the solar nebula out of which the 
planets are thought to have condensed. 

Supernova 1987a 

S UPERNOVA 1987a appeared in the 
sky late in February in the Large 
Magcllanic Cloud (page 1471). 

At the same time, bursts of neutrinos 
were detected on the earth. These 

events ~rovided astro~hvsicists with a 
I i 

rare ophortunity to test previously for- 
mulated theories concerning how su- 
pernovae develop and decay; calcula- 
tions by Spergel et al. show that existing 
physical models adequately account for 
the observed sequence of events (the 
cooling: of the neutron star) and that it " 
is unnecessary to invoke exotic physics 
or astrophysics. A supernova is a stage 
in the death of a star; it results when the 
star's core becomes so dense that it 
collapses in on itself. Electrons and pro- 
tons merge in the core to form neu- 
trons. and. with each mereer. a neutrino 
is eAitted and carries Gi& it energy 
from the explosion. The standard star 
evolves in this wav into a hot neutron 
star that-then, lacdng a source of nucle- 
ar energy in its core, must cool. Thus 
the neutron star will shine brightly for a 
time but then fades. Supernova 1987a is 
the brightest (about lo5' neutrinos 
were emitted in a few seconds) and the 
closest suDernova that has a~oeared in 

I I L 

this century. 

Yeast U l  RNA 

E UKARYOTIC organisms use small 
nuclear RNAs of the U series 
complexed with protein for splic- 

ing precursor messenger RNA mole- 
cules into functional mcsscngers (page 
1484). Siliciano et al. have identified an 
equivalent of human U 1  RNA in ex- 
tracts made from the yeast Saccharomyces 
cerevkiae. The yeast version of U 1  
RNA was fully sequenced; although its 
length is more than three times that of 
U1 RNA molecules of other organisms, 
it has a number of regions of significant 
homology with human U 1  RNA and is 
organized in a similar fashion. One 
puzzling feature of the sequence was its 
incomplete complementarity with the 
splice site which it should recognize; in 
other organisms, perfect complementar- 
ity has consistently been found. Yeast 
sequences of both the splice site and the 
U1 equivalent are both highly con- 
served; thus questions arise as to wheth- 
er an imperfectly bound pair constitutes 
an asset or a liability for an efficicnt 
splicing process. 
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The DNA Dragon 1 

I have decided to become a movie star. It is not because I feel obliged to donate my 
natural good looks for the benefit of mankind. Rather, professional necessity dictates 
this move. In a short period of time I have read that the Los Angeles district attorney is 

prosecuting scientists for minor infractions of radiation safety, that a judge has suspended 
research at a distinguished medical school because the laboratories allegedly threaten the 
environment of the neighborhood, and that a state safety officer has notified a university 
chemistry laboratory that even trivial amounts of ordinary chemicals could not be flushed 
down the drains into the city sewage system. A new toxic waste law requires users to prove 
that a compound is "safe." It struck me that, try as we might, scientists who attempt to cure 
the epidemic of safety sweeping the country are doomed to fail. Obviously, the alternative in 
a free-enterprise society is to profit from the situation. If the tiny amounts of leaking 
chemicals are hazardous to the outside world, then certainly the individual living and 
working in a laboratory each day is subjected to enormous dangers. With space shuttles 
being made as safe as grandma's rocking chair, the ingenious scientist can become the well- 
paid daredevil of the late 1980s. 

My movie will open on a family breakfast scene featuring my daughter Camille, my son 
Tiny Tim, and my tearful wife Portia. When Tiny Tim asks mother why she is crying, she 
will say, "Because Daddy is going to work where he'll be exposed to radiation, toxic 
chemicals, and genetically engineered organisms. We may never see him again!" Camille 
begs to know why I expose myself to such perils. I reply calmly, "Because I'm determined to 
construct an organism that converts trichloroethylene into Gatorade and methane, thus 
cleaning up the environment, providing energy, and improving physical activity, all in one 
fell swoop." As I rise, saying I must go, the children grab my trousers, plead with me to stay 
home, and Portia throws her arms around me weeping uncontrollably. 

In the next scene, I am entering the laboratory. My assistants help me into my lead-lined 
laboratory coat, tie on my gas mask, and zip up my protective boots. Strapped next to my 
heart is the black box recorder that will reconstruct events in case tragedy strikes. The left 
lapel of my laboratory coat is festooned with ribbons and medals, including the Distin- 
guished Service Medal for valor during the great Bunsen Burner Flameout of 1976 and the 
Oak-Leaf Cluster for heroism during the Rubber Tubing Meltdown of 1981. Concrete 
doors, 6 feet thick, open to allow me to enter the inner sanctum, which is arranged so that 
air enters but does not leave. Background music, Wagner's "Ride of the Valkyries," becomes 
louder and louder as I walk between shelves of ominous-looking bottles labeled "benzene," 
"carbon tetrachloride," and "DNA." At this point there is a projection from the microscope 
of a giant-sized bacterium tethered to a cover slip, flailing around viciously. I turn to my 
faithful servant, Sancho Panza, saying, "Quick, Smcho, the needle!" With trembling hands, 
loyal Sancho hands me the syringe with deadly DNA. As the music reaches a crescendo, I 
plunge the needle into the bacterium with the tlan of St. George slaying the dragon. The 
movie then shows the bacterium reproducing, but this part will be cut as being too 
pornographic to allow the coveted PG rating. Sancho and I then wash with soap and take a 
shower in 6 molar hydrochloric acid, before emerging to rejoin our tense laboratory group. 

The scene now shifts to the district attorney who is organizing a posse to catch the 
culprit whose handwashing has allowed 25 counts per minute of radioactivity, 10 milligrams 
of phospholipid, and a few soapsuds to escape into the city sewage system. We are arrested 
and indicted for releasing unsafe chemicals into the environment. We are rescued by the 
friendly bacterium, who has found eating trichloroethylene far more of a gourmet delight 
than city sewage and in gratitude gobbles up the radioactivity and phospholipids just in time 
to allow us to return to our rejoicing families. 

Because of this film scientists will undoubtedly displace astronauts as the most idolized 
of modern heroes. Bills to accord scientists hazard pay will be introduced in legislatures. The 
television scientist-villain will disappear. My first film will initiate a series, to be followed by 
DNA Dragon 2, 3,4, and on. Just as I am beginning to exult in my well-earned profits, I get 
a phone call from the president of Supercolossal Studios, Inc., who urges, "Since you 
scientists are fast becoming a threat to the movie business, let's make a deal. If you guys will 
stay out of films, our actors will stay out of toxic waste." Some of my myopic, unadventurous 
colleagues might consider that a happy o u t c o m e . - D ~ L  E. KOSHLAND, JR. 
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Above: A reconstruction of Zchthyostega, the 
''missing link" between fishes and amphibia. 
Left: An example of a MacroGene homology 
search with DNASZS software and a CD-ROM 
disk. In the LKB MacroGene Workstation, 
there are no "missing links". 



The shortilegged fieh on the facing page 
is Ichthyostega, the oldest known four- 
footed animal. Until foesils ofthis meter- 
long creature were found, he was one of 
evolution's missing links. Too bad 
t h m 9 s  none,, DNA, There are no missing links 
LKB's new MacroGene Workstation, his 
evolutionary relationships au ld  be eval- 
uated quickly with the sequence infor- in a MacroGene Workstation 
mation on the unique CD-ROM Laser 
Reference Disk. 

Not only does the LKB MacroGene 
Workstation let vou study interenic - - 
relationships easily - it fully equips you 
to achieve optimum results at every step 
in DNA sequencing. From start to finish. 

You can cast flawless ultrathin and 
wedge-shaped gels, as thin as 0.1 mm, in 
seconds. Maxlmm . . both resolution and 
the number of readable bases by drying 
your gels down to a very thin film. Carry 
out dideoxy reactions in a single dish. 
Load radioactive samples into 0.2 mm 
gel slots, with no rials of breaking a tip. For sequencing reactionc the 60-well LKB 

You can also read a longer DNA se- M ~ c u n ~ k ~ ~ .  the LKB M O Q O M O U ~ ~ ~ P ~ - & & ~ .  ** - -  

SIS alone offers you instantaneous ac- 
cess to the complete GenBank and 
NBRF databases, both on one laser disk. 

MacroGene is the only DNA sequenc- 
ing system you can buy which has no 
missing links. See for yourself! Ask your 
nearest LKB representative today for a 
MacroGene brochure and a DNASIS 
demonstration disk. r 
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------1- I 
i There's a new name In electro- - -- ~hores is  HBI Kun 

with 
US. 

It stands for sophisticated com- 
ponents, deslgned to Integrate as 
systems for superior results and 
safer operatton at hlgh voltages 

It ellmlnates the problem of find- 
Ing the equipment you need for the 
speed srmpllcity and resolution 
you demand In electrophoretic 
separations 

HBI means faster DNA sequenc- 
Ing wlthout smile effect' an IEF 
Cell for both preparattve and analy- 
tical work vrsualization of nucle~c 
acids as they separate In our UVA 
Agarose Cell and UVT Transilluml- 
nator and a Densitometer that 
slmplifles quantitating, thanks to ~ t s  
plaln language d~alog 

Choose an entire HBI System or 
the components to bulld tt, from 
power supplles (250 to 5.000 volts) 
to coollng systems, plus a complete 
line of chemicals and ampholytes. 
all available through major scien- 
tific supply dealers HBI Techn~cal 
Support IS available to help you 
make the right selection, HBI 
Service IS available to keep it 
runnlng perfectly 

Need more information? 
Call toll-free : 1-800-631-1369 
(in NJ, 201-843-2320) or wrlte 
HBI, 244 Saddle River Road, 
Saddle Brook, NJ 07662-6001. 

- -- - - --- - --- 
I. 

For unique laboratory equipment _ _  
E BUCHLER INSTRUMENTS, INC. . 
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MINISUPERCOMPUTERS 
WHEN WE CLAIM 
THE HIGHEST 

PERFORMANCE, 
Chances are. we can bcst match vour needs 
with one of our rninisupercomputers-and 
show you the benchmarks to provc it. Call 

1;loating h i n t  Systcms, Irlc. I'.O. Box 23489. IJortland, O K  97223 
'l'clex 4742018 I~LXIATPOIN HEAV. 

Real performance. 
The facts speak for themselves. 
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A N N O U N C I N G  

L 

BRISTOL-MYERS COMPANY 

CANCER RESEARCH 
FELLOWSHIPS 

The Bristol-Myers Company will award five postgraduate cancer research fellowships for programs beginning in July 
1988. The fellowships are designed to support excellence among investigators who have expressed interest in clinical 
medicine and who also want to undertake advanced study in basic research. Five fellowships, each for a period of three 
years, will be announced in early 1988. Awards will be made to individual fellows and their sponsors and are not 
transferable under any circumstances. 

Fellows will be expected to devote their entire fellowship period solely to research activity at the basic and/or clinical 
levels. During their fellowships period, they will work closely with their sponsors. It is anticipated that by the conclusion 
of the fellowship period, fellows will be able to begin independent research programs applying basic science to the solution 
of clinical problems. 

AMOUNT OF FELLOWSHIP: 
$40,000 per year for three years, 

beginning July 1988 
DEADLINE FOR APPLICATIONS: 

November 16, 1987 

S E L E C T I O N  C O M M I T T E E  

Daniel E. Bergsagel, M.D., D.Phil. 
Ontario Cancer Institute1 
Princess Margaret Hospital 
John R. Durant, M.D. 
Fox Chase Cancer Center 
Emil Frei, 111, M.D. 
Harvard Medical School/ 
Dana-Farber Cancer Center 
George Klein, M.D. 
The Karolinska Institute 

Joshua Lederberg, Ph.D. 
The Rockefeller University 

Albert H. Owens, Jr., M.D. 
The Johns Hopkins University 
School of Medicine 
Henry C. Pitot, M.D., Ph.D. 
McArdle Laboratory for Cancer 
Research 
Phillip A. Sharp, Ph.D. 
Massachusetts Institute of 
Technology Cancer Research 
Center 

Richard J. Steckel, M.D. 
Jonsson Comprehensive Cancer 
Center, UCLA 
Haruo Sugano, M.D. 
Japanese Foundation for 
Cancer Research 
E. Donnall Thomas, M.D. 
Fred Hutchinson Cancer 
Research Center 
James D. Watson, Ph.D. 
Cold Spring Harbor Laboratory 

Rules and official application forms are available from: Secretary, Bristol-Myers Cancer Research 
Fellowships, 345 Park Avenue, Room 43-38, New York, NY 10154; Telephone (212) 546-4337. 

SCIENCE, VOL. 237 
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Possibilities i ~ ! 

Only Bachem can offer you the ~ 
full spectrum of capabilities in 
peptide chemistry. Consider the 
possibilities: 

State-Of-The-Art Products 
We are constantly adding exciting 
new products to our comprehen- 
sive line of bioactive peptides, 

I 
substrates and synthetic inter- 
mediates. Some of our newest 
include: I 
D AIDS Inhibitors: Peptide T and I [D-Alal]-Peptide T amide 

Pancreastatin and 
Pancreastatin (33-49) 
o-Conotoxin GVlA 

I Glucagon (1 9-29) 
Fibronectin Attachment 
Peptides 

D Substance P Receptor 
Subtype Agonists 

,...and many more! 
Call us for our new product list. 1 

Large-Scale Production 
Bachem's large-scale production 
capability enables us to offer you 
very attractive prices on bulk 
quantities of our products. Call us 
for bulk price quotes on products 
such as Growth Hormone Releas- 
ing Factors, Atrial Natriuretic 
Peptides, Somatostatin, Calciton- 
ins, Corticotropin Releasing Fact- 
or and X-Gal. You will be 
pleasantly surprised at the 
exceptional value Bachern offers. 

Bulk Pharmaceutical Grade Produ~ 
Many products produced in our 
FDA-approved facilities under 
current Good Manufacturing 
Practices are already the subject 
of Drug Master Files with the 
FDA. Our competent regulatory 
affairs staff is available to discuss 
your projects and work with you 
to meet your special requirements. 

Custom Synthesis 

I 
Bachem offers quick, competent 
service for all your custom orders. 
Whether these are for small-scale 
synthesis of research products or 
large-scale manufacture of bulk 
pharmaceutical grade products, 
we are fully equipped to meet the 
challenge. 

Whatever your demands are for 
peptides and related products, 
Bachem has the technology and 
experience to meet them. Put our 
expertise to work for you. 

BACHEM INC. BACHEM UK 
3132 KASHIWA STREET 69 HIGH STREET 
TORRANCE, CA 90505 SAFFRON WALDEN 

FINE CHEMICALS 2131539-41 71 ESSEX CBlO 1AA 
TWX 910-347-7320 BACHEM TRNC TELE. (0799) 26465 
TELEFAX 21 31530-1 571 TLX 817205 BACHEM 

Circle No 1 Qq nn kaclw Re- . . 



Whatever your application, a Finnp 

, I <.' 3 1 
Labsystems Qlr.'PQ,Bir 

- F' 
A 8 1  Helsinki, Finland, inn + 358075821, dlcx 1002Q4~C&sy rt. Austria: Vienn.1, rcl. 14359014, urn: Antwerp, d. 03-2 25. 

France: Pans, tcl. 1-69079750. Wcrt Germany: Mun~ch, tel. 089/502 6027-9. I t ~ l ~ :  Md 1.2-2827541, Japan: Tokyo, tel. 03-355-5630. The Netherlands: Wadd~nxveen, 
tel. 01878-10233. Spa~n. B,~rcclona, tel. 3-2106461. Sweden. Stockholm, tel. 08-931370 London, tel. 0895-38421. USA: Ch~cago, tel. (Toll Free) 800-572-8270. 



ipette's the answer. 



Vmax" introduces kinetics to ELISA 

"ho systems in one. 
The newVmax Kinetic Microplate 

Reader reads all 96 wells in as few as 5 
seconds.The result: a new level of 
throughput in endpoint analysis; and the 

lolecular ;Devices 
Molecular Devices Corporation 
3180 Porter Drive 
Palo Alto. CA 94304 
(41 5) 49s0166 
(800) 635-5577 
(800) 635-5588 (within California) 

abilitfto accurateiy monitor the initial 
linear portion of enzyme reactions for 
kinetic measurements. 

More than a matter of speed. 
Vmax meets the stringent instru- 

mentation requirements of solid-phase 
enzyme kinetics. For excellent preci- 
sion in ELISA, the unique AUTOMIX 
function mixes the contents of each well 
between readings. Because enzyme 
reactions are temperature-dependent, 
Vmax has an isothermal reading 
chamber. Further- 
more, onboard 
microprocessors 
compute reaction " w Y 
rates automatically A ~ M L X O U  A ~ ) M L X  o. 

Expand your microassay 
capabilities. 

Enzyme kinetics extends the usable 
dynamic range of ELISA on any micro- 
plate: from very low level enzyme acti- 
vities to highly chromogenic samples. 
WithVmax, there is less need for mul- 
tiple dilutions. Different assays can be 
performed on the same microplate. 

For computational and data man- 
agement requirements, the optional 
SOITmaxm is a comprehensive, yet easy- 
to-use software package designed for 
IBM* and many IBMzcompatible micro- 
computers. SOlTmax also controls 
Vmax, providing yet another level of 
convenience and versatility 

Introduce Vmax to your lab. 
Whether you want to improve 

throughput of your endpoint analysis, 
or explore the new capabilities of 
solid-phase and liquid-phase enzyme 
kinetics in 96-well plates, contact 
Molecular Devices. Send for a copy of 
our new Application Note, Kinetic 
AnuEysis foy EWSA Using the Vmax We 
will also tell you about the special free 
trial program. 

Circle No. 88 on Readers' Service Card 



for all your 
injection needs. 
extracellular- 
intracellular 

Reproducible delivery 
Digital displays 
Balancelclear pressures 
Vacuum filllhold 
Optional foot switches 

* I..;- ction count 

- - 
The Medical Systems Corporation PICO-INJECTOR 
is a highly versatile single channel pressure unit 
that delivers volume from microliters to femtolite 
using micropipettes. Its reproducible delivery 
allows a beginning or experienced user to mar' 
all aspects of microinjection quickly. 

Call 800-654-5406 
THE RIGHT TECHNOLOGY 

~ a d i c a l  Systems h=p.  
One Plaza Road, Greenvale, NY 11548 (516) 621-9190 
TELEX: 645031 MED SYSTEMS FAX: 516-621-8503 

Circle No. 61 on Readers' Service Card 



WORKSHOPS ON 

TM 2310 Scrence Parkway H g  DIIAN ~ k e m o s .  Mrchrgan 48864 

Instruments, Inc (800) 247-8084 
In Mrchrgan (517) 349-7200 

! 
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I N T E R A m  LASER CYTOMETRY 
NEW TECHNOLOGY FOR CELL BIOLOGY 

You are cordially invited to attend a workshop on the newest discovery tool for cell biology - 

The ACAS 470 Interactrve Laser Cytometer 

I f  you currentlywork with cells and use or and demonstrations of the ACAS 470 
plan to use fluorescent probes, then attendtng Interactwe Laser Cytometer 
one of these workshops affords you a unique These workshops are free, but attendance 
opportunity to explore the potential of this is Irmited and advanced registration is required 
tnnovatrve technology for your research To reserve your place, please telephone 

Each workshop will include discussions Tammy at 800-247-8084 
of applications, instrumentation, software 

TOPICS TO BE COVERED WILL INCLUDE: 

Interactwe Laser Cytometry 
Quantitative Fluorescence Analysis 
Applications of Photobleaching 
Cell Surgery and Poration 
Cell Ablation and Selection 

r 

LOCATIONS AND DATES 

New York Monday, September 28, 1987 
Boston Friday, October 2, 1987 
Baltimore Tuesday, October 13, 1987 
Research Triangle Park Thursday, October 15, 1987 
Houston Tuesday, October 20, 1987 
Los Angeles Monday, October 26, 1987 
San Francisco To be Amounted 
Chicago Monday, November 23, 1987 

Workshops will be from 9 00 a m  to 4.00 p m. To ensure your place at one of these 
workshops, please telephone your reservation to Tammy as soon as possible 



HOW TO SAMPLE 
THE NEWEST 
ADVANCEMENT IN 
MICROANALYSIS. 





ONE DROP AT A TIME WITH.. . 
pH Electrodes Liquid Scintillation System 
Tabletop Ultracentrifuge UV-Visible Spectroscopy 
Biomekm 1000 Workstation Systems 
System Gold HPLC - Enhanced Software 

A few mcroliters. acids and proteins u 
That's all the sample it 50 pL. Samples are re 

takes to get from separabon to for further experirnen 
final answer with Beckman's Final answers a 
across-the-board Microanalysis quickly available with our new 
Capabilities. hne of Enhanced Software for 

Only Beckman provides a variety of demandmg applicatio 
full range of instrumentation to And our 
handle precious samples with is configurab 
easy recovery time after time. ments. Accessories 

Start with our pH Electrodes in seconds, and all 
that measure samples as small reagents and supplie 
as 100 pL accurately, optimizing avadable. 
all phases of biochemical analyses. Microanalysis the Beckm 

For isolation of cell com- way saves not only your precious 
ponents and macromolecules, samples, but precious time and 
Beckman's Wletop Ultracen- money as well. On the job, you get 
trifuge uses small samples to rapid and accurate analysis. And 
prepare subcellular fracti 
minutes, and to separate 
DNA in as little as five ho 

For microplate irnrnun 
assays, the BiomekN 1000 
Workstation automate 
handhg  from pipetting 
through optical density analysis 

I and allows further sample 
manipulation - automatically - 
when positive wells are identhed 

Our new System Gold Per 
sonalN Chromatograph and 
HPLC columns permit the purifi- 
cation and analysis of pico-to 
femtomolar quantities of biologi- 
cal materials with excellent 
recovery of mass and activity 

For radioactive analysis, Bec eckman Instruments, Inc., Mail 
maris advanced Liquid Scintil- Station D-32-D, 2500 Harbor 
lation System provides accurate Blvd., F 
measurement of DPM activity in a worldvvl 
microfuge tube using as little as 

I 200 pL of sample/cocktad, sawn 
preparabon time and dsposal costs BECISMAN 

And finally, our W-Visible A SMITHKUNE BECKMAN COMWY 

Spectroscopy Systems give IW Beckman hmtruments, Inc 

accurate measurements of nuclei Trademark of Beckman Instrum 

Circle No. 99 on Readers' Service Card 
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'UNLEN I KATOK b 

" 
in lesstfian 50 minutes. 

High Solids Processing. Rapid purification of low- 
species from solids-laden samples such as fermentation broths. 





Membrane vs. polystyrene based assays? 

S&S asked moteins 

We at S&S had a head 
start in developing an effi- 
cient and economic alterna- 
tive to standard ELISA 
testing. 

Because we know a lot 
about the behavior of 
proteins. 

We know their proper- 
ties. What they bind to. And 
what they don't bind to. 

It comes from the expe 
rience of thousands of dot- 
blots and "westerns" done 
with S&S products. 

So when we modified 
the Minifold I system for 
protein assays,-we already had 
the "opinions" of trillions of 
proteins. 

And this is what they told us. 

HIGHER SIGNAL - LESS NOISE. 
Polystyrene 96-well plates are 

excellent binders of proteins. Un- 
fortunately, they are also good at 
binding just about any other or- 
ganic particle with which they hap- 
pen to come in contact. The result 
- higher background noise. 

With the S&S Minifold I sys- 
tem, modified for incubation, you 
can choose the substrate that has 
the highest binding capacity for 
the protein you are studying. With- 
out inhibiting biological activity. 

And with the Minifold system, 
noise and false positives are greatly 
reduced because of the low non- 
specific binding characteristics of 
S&S papers and membranes. 

MORE ACCURATE AND 
REPEATABLE RESULTS. 

You can't count on the binding 
characteristics of plastic supports. 
Binding varies from maker to 
maker. Plate to plate. Protein to 
protein. Ergo, results vary just as 
widely. 

But with Minifold filter-based 
assays, known quantities can be 
bound. And binding characteris- 
tics vary little from batch to batch. 

And results can be quantified 
by colorimetric and isotopic tech- 
niques, fluorography, scintillation 
counting or densitometry. 

BETTER ASSAYS, 
FOR THOUSANDS LESS. 

Unlike other systems, the 
Minifold I features both filtration 
and incubation in the same unit. 

Plus an assay run with 
the Minifold I system re- 
quires less processing and 
incubation time than stand- 
ard ELISA systems. 

Best of all, the Minifold 
system is priced thousands 
less than standard ~o lv -  
I styrene-based ELISA iys- 

tems, which means that the 
system is well within the 
reach of anyone who wishes 
to add protein assay capa- 
bilities to their lab. 

FIND OUT ABOUT I MINIFOLD I. 
Call for a paper comparing the 

features of both polystyrenebased 
and filter-based assays. Or just to 
talk about protein binding in 
general. We always welcome your 
questions and comments. 

That's because in addition to 
finding out what a protein might 
tell us, we're interested in your 
opinion, too. 

Schleicher sl Schuell 

The Minifold I mists of ( I )  the 96well sample 
plate, p) the iilersupport plate and (3) the 
vacuum plenum. The accessory incubation 
plate (4) replaces the filter support during 
incubation. 

Keene, NH 03431 800-245-4024 603-352-381 0 
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The brand new VWR Scientitic m t  the Catdog, complete with 50,000 items 
210,625 to meet your every laboratory need. 

Fbm the basics such as chemicals, best supplied PH meters and laboratory m t -  
to sophisticated instrumentation scienhsts and supplies for cell culture and are reading. hybridoma work, electrophoresis, 
chromatography and ultrafiltration. 
Specialty products for molecular 
biology, immunology and protein 
chemistry.. . 

To make sure these products 
reach your laboratory when you 
need them,VWR maintains 27 offices 
m s s  the country, and large in- 
ventories at local warehouses.This 
means that most of your orders 
are med immediately h m  stock. 

We also want our customers to be 
the first to know about new products, 
special promotions, seminars and 
important new reference books. Six 
times a year, our VWR Labomtory 
Showcase arrives at laboratories, 

packed with information about the 
latest developments-in laboratory 
safe& computerized procurement 
and inventory management.. . A 
recent issue, for example, features 
an expanded section on our growing 
line of products used in 
biotechnology 

Become the 210,626th best sup- 
plied scientist. Send in your reader 
service card and ask for a FREE sub- 
scription to The VWR Labomtory 
showcase. 

# i l E 2 ~ 0 1 0 ~  supplier. 

PO. Box 7900 
San Fhncisco, CA 94120 
800-634-5423 619-259-1015 (In Cdifonzia) 



CALL FOR POSTERS 

DYNAMIC PATTERNS IN 
COMPLEX SYSTEMS 

Wednesday-Friday 
October 21 -23, 1987 

Bahia Mar Hotel & Yachting Center 
Fort Lauderdale, Florida 

Sponsered by 
Office of Naval Research (Physics Division) 

Natl. Institutes of Mental Health (Fundamental Neurosciences) 
Conference Chairmen: M.F. Shlesinger, ONR; A.J. Mandell, 

UCSD; J.A.S. Kelso, FAU 

In many scientific fields there is currently much interest in how 
complex systems containing very many degrees of freedom 
generate spatial, temporal and functional patterns. The present 
conference brings together theorists and experimentalists in 
physics (nonlinear dynamics; fractals), neurobiilogy (including 
neural networks), physiology and psychology in an effort to 
further our understanding of pattern formation, especially in 
living systems. 
The poster session will be continuous during the three days of 
the conference and there will be ample opportunities to meet 
and talk with authors. 
Requests for further information and 250 word abstracts should 
be sent no later than October 1, 1987 to: 

J.A.S. Kelso 
Florida Atlantic University 

Center for Complex Systems 
Building MT-9 

Boca Raton. Florida 33431 U.S.A. 
Phone (305) 330-2230 

ROCKEFELLER FOUNDATION AFRICAN 
DISSERTATION INTERNSHIP AWARDS 

The Rockefeller Foundation announces a program of 
support for students from Sub-Saharan Africa enrolled in 
U.S. universities at the doctoral level. The program, to be 
implemented with the African Academy of Sciences, Nai- 
robi, Kenya, will enable about 25 Ph.D. students to return 
to Africa for 12 to 18 months of dissertation research in 
the fields of agricultural sciences, health and life sciences, 
and related social sciences and history. Awards of up to 
$24,000 will be negotiated to fit individual circumstances. 

Applicants must arrange for affiliation with an African 
institution able to provide appropriate research support, 
including such services as laboratory facilities, access to 
study sites, and technical advice, as needed. The candi- 
date's U.S. faculty advisor, the hosting institution in Africa, 
and the funding agency with primary responsibility for 
financing the student's graduate work must endorse the 
application. 

Preliminary inquiries (enclosing a transcript) are en- 
couraged to determine the appropriateness of the re- 
search project and the proposed institutional setting in 
Africa. Applications will be considered on an on-going 
basis; it is strongly urged that they be submitted well in 
advance of the expected field work starting date. A full 
description of the competition and a list of application 
requirements may be obtained by writing to African 
Dissertation Internship Awards, The Rockefeller 
Foundation, 1133 Avenue of the Americas, New 
York, NY 10036. 

Custo DNA 
in 

48 hrs. 
Our price is only 

$10 a base for the first 15 bases and 
just $7.50 for each additional base. 
Your sequence and satisfaction are 

100% guaranteed. Therefore, 
you get the best delivery and 

the best price fiom 

Research Genetics 
2130 Memorial Parkway, S.W. 

Huntsville, AL 35801 
(205) 533-4363 

1-800-533-4363 
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llapEk&-Ulnb- 
~ s a v e m m l m  

Independent lab test prove Hotpack CO, incubators' 
decontamination cycle achieves 7 1 reduction in B. 
Stearothermcphilus spores, as requir 8 for FDA sterilii- 
tion standards. Decon cycle does it automatically between 
test runs. Get this exclusive Hotpack feature plus more. 
Call Hotpack today for your FREE literature packet. 

Hotpack works ... with yw... direct. Custom systems? Modifications? 
We'll engineer to your needs. Call us toll free 

800-523-3608 
or 21 58241 700 in Pennsylvania 

10940 Dutton Rd. Philadelphia. Hotpack Cor~omtion PA 19154 Telex 685-1 197 
TO have a  Sales Representat ive c a l l  c i r c l e  reader servtce number 116 
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A Free Needs Analysis Lets You Know. 
I M 
Video technology has fast become an indispensable 
tool in research & development, test and measure- 
ment, semi-conductor, and general science. For 
documentation, training, on-line inspection, teach- 
ing or research, video communicates best. 

We know. Many of the recent technological 
innovations in broadcast television cameras and 

That's why we're offering our free needs analy- 
sis. It's yours by simply filling out the card below and 
returning it in your company envelope. Upon receipt, 
we will review it and offer specific recommendations 
based on your particular needs. For an immediate 
response, please call our regional office for the dealer 
nearest you. -- 

monitors have been developed 
by Ikegami engineers. 

So, as we intro- 
duce Our line of Ikegami Electronics (USA), Inc., 37 Brook Avenue. Maywood, NJ 07607 

video imaging systems East Coast: (201) 368-9171; West Coast: (213) 534-0050; mdwest: (312) 
for science and industry, 

we want to be certain that 
you are in a position to 

fully benefit from our 
products. 

Fi out d 
nrailw 

for y o u r b  
Video Needs 

M* 

One of Our Fine Video Products 
Ikegami engineers a full h e  of color and monochrome cam- 
eras and monitors designed exclusively for science and indus- 
try. The ITC-370M color camera* is just one example. This 
3-tube camera achieves superb image quality combined with 
new advanced automatic functions, controlled by microcorn- 
puter. The ITC-370M is rugged, lightweight, and simple to 
operate. The microcomputer eliminates the need for special . 
adjustments. Auto white balance, auto black balance and auto ORIER APPLICATIONS ARE YOU COPWWWNG? 

centering functions enable the camera to be operated easily 
by any user to produce optimal results. 

*ITC370M does not come equwd with a mzcroscope. 
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Wilcl Hccrbr~igg Lttl . 04-35 Hccrbr~lgg . S\vitzcrland . Telex SS I 117 
Ernst Leitz Inc. . Rockleigh, New Jersey 07647 . Telephone (201) 767 11 00 -IEERBRUGG 
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From 0.5 p.L...ultra mkm accuracy by design. 
Eppendorf brings superior 
performance ard+hnrnn- 
venlence of alr 

rim 



quation salver. In addition to the usual trigo- 
tometric and exponential functions, it in- 
iudes built-in statistical functions, cubic have a famula for-from working out your 
p l i i  Fourier ~ m ,  Bessel functions, mortgage payments b sdving a heat transfer 
md more. It also handles complex numbers problem, or modeling elecirical circuit Why spend another minute doin 
md unit conmions in a completely trans- parameters. calculations by hand or writing and debug 
went way You can display your results as giq proyam? Put MathCM) to work For ya 

4 
numbers, tables, or graphs, and combine now. Cal today for further information and 

h them just like you do on paper. Add texi the name of a MathCAD dealer near you. 

I New features in MathCAD 2.0 
i 

This maior MathCAD uoarade includes such new 

1-800mMat hCAD 
(In Mas~achusetts: 61F577-1017) 

ave on paper 

featuresas: built-in equain solver full.matrii . operations m- to four-times increase In calcula- 
tion speed easier fulCpa e text processing auto- 

I scaled plots memory enlancements additional 
printer and plotter support and more. Call for 
detailed spec sheet. MathCAD tdatUoft, k., 1 RndaU Sg., Cambridge, MA 02159 

dm DY PC* w mop*ibla, 512KB RAM, lnphio rad. 
~ ~ h u w * i r d  bW M~hinsr  Capmion 

M u i m E l m ~ l m  

I 



PC3D" fi n 12 
%$e+ 

three dimelzs~bnal :+* 

I h g  it fmm wy( an@ or odmtrUon. rnma~opk sacUoning, CAT scam, 
A u t o m a w  c s l a  votumem of mmksion t o m o ~ n p h ~ ,  NMR 
dements. O u w t  3-0 images to  plotter: rmaginp, automdiogmphs, and more. 

Free brochure 800-874-1888 
C* 41143-3021 Jmde1 

FAX: 415.331-78381 Tdar: 4931977 

phto-"""".b L__ 

Aicrocornpuler f o o l s  for t h ~  
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Your 

Cells and 
D, Lamps. 

I A full line of quality cells: 
Stock and custom 
Dye laser 

Plane Optics 
UV light sources for all major 
instruments: 

D, and Hg. 
CUV-0-STIR 

Mini-magnet cuvette stirrer 
Variable speed 
Multiple cell capability. 

Box 544, Borough Hall Station, Jamaica, NY 11424 
(718) 544-9534 or (718) 544-9166. 

Protein Separation 
Ion Exchange 
Preparative HPLC 

(weak anion exchange) 
Analytical Conditions: 
~olumni 10mmx250mm. 15-m 

BAKERBOND WP-PEI 
(Cat Y 7 3 7 U I  

Mobile 
P W .  
Gradlent: 

, - -. . . . . - . - -, 
A = 25mM Tris. pH 7.5 
B = 3 M NH,OAc. pH 5.8 
0% B to 10046 Bin 1.5 hours 

Flow Rate: 8 mllmin 
Pressure: 50psi 
Detection: UV at 280 nm: 2 AUFS 
Sample: 48 mg total protein 
Peaks. . 

8. s.acidglycwdem 
(Human) 

2. a-Chymotrypsinogen 9. p.Lactoglobulin B 
3. Carbonic anhydrase (Bovinernlk) 

10. p.Lactoglobulin A 

11, g n e  
mlk) 

(Wnemilk) 12. Pepsi: ix! 
7. a-lactalbumin 13. Pepsin ( W n M  iso2yme) 

(eovlnemilk) 14. Cahnodulin (Bovine braln) 

Turn each of your separations 
into a masterpiece ... use 
BAKERBOND*. 

The BAKERBOND Universal 
Family of Chromatography Media 
offers different particle sizes of 
wide-pore silica using the same 
surface chemistry ... to facilitate 
scale-up, obtain high recoveries, 
and increase throughput. 

For technical assistance or order- 
ing information on the entire 
BAKERBOND family of silica-based 
bonded phases for protein analysis 
and purification, call toll free 
1-800-JTBAKER (1-800-582-2537); 
in NJ 201-859-2151; FAX 201-859-2865 
Telex 299514 BAKR UR. 

J.T. Baker Chemical Co. 
JXBaker 222 Red School Lane um Phillipsburg, NJ 08865. USA 

AT. LT.B.lur Chemicels BV R~sterbor henwg !20 7400 AA 
Deventer. Holland. PO. &l. \el 15708) 87500 ~eiex 49072. . . 
'BAKERBOND and BAKERBOND Wide.Pore (WP) are 
trademarks of JT Baker Chemical Co 
% 1987 JT Baker Chemical Co. All rights reserved 
+D.R. Nau. BioChmmalography (submotled) 
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Temperature 
Microprobes 

Accurate to 0.1 O C  
Flexible probes, .009" dia. 

Needle probes, .013" dia. (29ga) 

Response as fast as .005 seconds 

These quality sensors with guaranteed accuracy 
can be used with any type "T" thermocouple read- 
out. We also make larger probes for clin~cal and 
laboratory use and, if you have an unusual applica- 
tion, we can quote on custom sensors In any 
quantity. Call or write for free brochure on our 
probes and digital thermometers. 

'A" ' L I _ ~ ~ I _ I  ----  - - -  
G -+7 EG -+i &-+Fm INC, 

154 Huron Avenue, Clifton NJ 07013, Tel: 201-779-5577 
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DWmE MORE TIME 
110 SCIENCE! 

Available for IBM PC and compatibles (Macintosh versions 
available soon). Enjoy speed, flexibility and ease of use with 
software products from: Research Information Systems, Inc. 

r 

RESEARCH 
INFORMATION 
SYSTEMS, INC. 

Call TOLL FREE (800) 722-1227 (in California (619) 753-3914) 
1991 Village Park Way, Dept. 5.. Suite 205, Encinitas, CA 92024 

In Western Europe: 8ilaney Consultants GmbH, Furstenwall 178, 4000 Di i l~ldorf  I, Dept. S 
Telephone 0211137 60 91 WEST GERMANY 
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NEW AAAS PUBLICATION 

Scientists 
and 

Human Rights 
Present and Future Directions 

Proceedings @m a 1984 A M  Annual Meeting 
workshop 

The second workshop report of the AAAS Clearing- 
house on Science and Human Rights, a project of the 
AAAS Committee on Scientific Freedom and Responsi- 
bility, examines the activities of scientific societies in the 
human rights field. Workshop speakers also review 
mechanisms available within international inter- 
governmental organizations to address human rights 
violations of scientific and medical professionals. 
Prepared by Kathie McCleskey, Senior Program Associate, AAAS 
Clearinghouse on Science and Human Rights. 
$3.00, paperbound, 70 PP. 
Order from AAAS Sales Department, 1333 H St., NW, Washington, DC 

1 20005. Please add $1.50 postage and handling per order. Make 1 checks payable to AAAS. 



Introducing PolaBlue. 
The first and only 35mm 

instant white-on-blue 
slide film. 

It took Polaroid to develop 
this tremendous breakthrough. 
White-on-blue 35mrn slides that 
you can now make instantly. 
Unique new PolaBlue 3 5 m  in- 
stant film £rom Polaroid provides 
sharp, bright, high contrast 
slides of the highest quality for 
presentation or documentation 
h just minutes. 

You'll also find new PolaBlue 
is far more cost-effective than 
traditional methods of making 
blue slides - less than $1.25 per 
slide?' So with PolaBlue and the 
Polaroid 3 5 m  Instant Slide 
System it's easy to make white-on- 
blue slides in-house, in minutes, 
within budget. 

Pick up the phone now for 
technical assistance, more infor- 
mation or the Polaroid Profes- 
sional Film Center nearest you. 
Call toll-£ree 800-343-5000. 

_-- ----- -- 
For more information, marl t h i t e o u p o n l  
to Polaroid Corporation, Dept. 676, 
P.O. Box 5011, Clifton, NJ 07015. I 
Please send me information about: I 

New PolaBlue 35mm Instant Slides 
The complete Polaroid 35mm I 
Instant Slide System sc 9!18 I 

I Name I 
I Company I 
I Address I 

I State Zip I 
I Telephone I 

W Polaroid I 
"Polaroid"~"PoiaBl~e"'"01987PolaroidCorporatlon.~Basedon~urrentsuggestedlistprice. Circle NO. 128 on Readers' Service Card 



YOU CAN'TMOVE 
MOLECULES WITHOUT 

WHATMAN PAPER. 
morn SDS-PAGE to microsequenator: 
The direct route for protein transfer. 

The problem. 
~ften..biologieally active 
proteins of interest to a 
researcher are available in 
very limited quantities. 
While the sensitivity of 
the gas-phase sequenator 
has pushed the detection 
limit to as low as 10-20 
pmol, isolation of such 
amounts of proteins in a 
form suitable for sequenc- 
ing remains a challenge. 

A solution. 
Aebersold et al.1 developed 
a method involving the 
direct electrophoretic 
tmnsfer of proteins and 
c1eavag:e fwments onto 
activared  atm man GF/C or GF/F glass microfibre 
filter paper.The activated Whatman paper also 
acts as a support during the sequencing.The 
mult: high yield and superior microsequencing 
characteristics. 

Versatile, High recovery. 
The authors reported the successful application 
of the method to a variety of proteins and peptides 
isolated from one-dimensional and two-dimen- 
sional polyacrylamide gels.Them is no apparent 
restriction mgarding the solubility size or charge 
of the proteins.When using SDS-PAGE tech- 
niques, neither the acrylamide concentration nor 
the presence of a gradient affects the sensitivity 
or high transfer efficiency. Detection levels are 50 
ng or 1ess.Transfer efficiencies are typically in 

the range of 70 to 100% 
even for high molecular 
weight proteins (100K 
to 200K daltons). 

Superior for 
microsequencing. 
The activated Whatman 
glass microfibre filter 
paper provides high initial 
yields and increased step- 
wise yields. As a result 
dramatically extended 
sequence determinations 
are possible. Based on 
theoretical calculations, 
for example, for 20 pmol of 
protein and a detection 
limit of 2 pmol, 33 resi- 
dues can be determined 

where only 25 were possible previously Back- 
ground levels are much lower, t m  As little as 3 pmol 
of material can be sequenced due to the absence 
of extraneous peaks. If appropriate precautions 
are taken during electrophoresis, no %-terminal 
blocking occurs. 

Get more information today 
Fbr a complete description of this straightforward, 
cost-effective method for isolating and sequenc- 
ing submicrogram amounts of proteins, contact 
Whatman today for a reprint of the Aebersold 
paper. Well also send you our current product 
information. For immediate assistance call (800) 
242-7530. In New Jersey call (201) 773-5800. 
1 A e h l d .  RH.lkplow, D.B.Hood. LE, and Kmt S.B.H. (19861 J. BioL Chem 
26l. 42294238. 

Whatman Inc. 9 Bridewell Place. Clifton. NJ 07014 
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Standards 

vlth 2. Choose from over 100 objec- 3 A cho~ce of eyepieces with 
con- t~ves to opt~m~ze the microscope w~de  range of rnagn~frcations 
+- , ,-, , -  for your spec~f~c applm--+'--- ffir ,-, rt~ne and spec~al tasks 

A var~ety of tubes w~th 
,ov~slon for all des~red 
scurnentatron dev~ces. 

Highly stat 
ather-touch 
.I" ,..-... he r 

~ l e  stands, v 
responslve 
., ,rtnm;7nrl 

6 A selec 
speclmer 

Condenser 
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I scannlng : 
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r+ , \ ,nr  , 1 1 ,  ,m uasc ' 
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idfilters. 

P. r 

~nd ing routine microscopy Cost-effective, it is 
~ l a r  and versatile; can be expanded to meet 
ent application needs. And, of course, it featurc 

tne ramous Zeiss exclusives: superb optics, high st: 
bility precision engineering, legendary me 
operating comfort, and proven Zeiss servic 

Clearly the standard of excellence for a ---- es in its class. 
Ir detailed informat 
le name of your ne 
Zeiss, Inc., One Ze 
681 -775" 

10. Automat~c attachment cam- 
era for 35mm, large format and 
Instant photography Video and 
clne cam 
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Ibbl BlOO UL Wed for cold storage of nm Ibbl 3710 Compliea with NFPA 56C and nbdrl3720 Controls and wiring enc 
volatile reagents, samples or spedmens in a 45, OSHA 29 CFR 1910.108; UL listed for and seeled as explosion-proof; complies 
non-hazardous environment storage of flammable materials OSHA 29 CFR 1910.309 as a mhigerator 

b&za&ml- 

\'? NAPCO pmducts distributed by: American Scientific Products, Curtin Matheson %i&, Fisher Scientific, ~~Welch S i c  and Thorn88 Scientific 

01986 NAPCO Scientific 
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Analytical Conditions: 

A-0.1% TFA 
B-Acetonitrile, 0.1% TFA 

Qmdiult: 0% B lo 35% B in 30 minutes 

ln ject i i  FIW ROW ~ u m n :  10 10 micmliters mlhnin. 
sensitivily: as oo 2t5.nm 

46 mm x 250 mm. 5pm 
WKERBOND WP.C, (a. m t w )  

Mobile A=Ol% TFA in H,O 
B=OI% TFA m acetonitrile 

3W recombinant bwine 
soma~amp~n 

b u r  results suitable for fram- 
ing ... with BAKERBOND. 

T h e  BAKERBOND Universal 
Family of Chromatography Media of- 
fers different particle sizes of wide- 
pore silica using the same surface 
chemistry. ..to facilitate scale-up, ob- 

ing information on the entire 
BAKERBOND family of silica-based 
bonded phases for protein analysis 
and purification, call toll free 
1-800-JTBAKER (1-800-582-2537); 
in NJ 201-859-2151; FAX 201-859-2865 
Telex 299514 BAKR UR. 

J.T. Baker Chernlcal Co. 
JIBaker  222 Red School Lane um Phillipsburg, NJ 08865, USA 
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A MUST for your 
science collection 

Books from Science 

AIDS: R. Kulstad. ed. Research papers and 
reports on acquired immune deficiency syn- 
drome (AIDS) published between August 
1982 and September 1985 show how far 
AIDS research has come and provide an in- 
dication of the directions in which it might go. 
1986. case $32.95; paper $19.95; 653pp 

Astronomy & Astrophysics; M.S. Roberts. 
ed. From the solar system to the pulsarsat the 
vey edge of the observable universe. this 
volume reveals a broad, coherent. and con- 
temporay picture of our astronomical uni- 
verse. 
1985: case $29.95: paper $17.95; 383pp 

Neuroscience; P.H. Abelson. E. Butz. S.H. 
Snyder. eds. Neuroscience research ranging 
from genetic engineering to clinical therapy is 
presented. Provides an integrative treatment 
of brain anatomy. physiology. and chemisty 
and addresses fundamental questions con- 
cerning nervous system functioning. 
1985; case $29.95; paper $14.95; 453 pp 

Biotechnology & Biological Frontiers; 
P.H. Abelson, ed. Covers the most important 
topics at the forefront of biological R&D and 
deals with both fundamental research tech- 
niques and practical applications. For re- 
searchers and students in all fields of biology. 
agriculture, and the health sciences. 
1984. case $29.95; paper $14.95: 550pp 

Biotechnology: The Renewable Frontier 
D.E. Koshland, Jr, ed. Like its predecessor, 
this new volume covers the latest and most 
important topics in biological R&D. 
1986; case $29.95; paper $17.95; 384 pp 

Frontiers in the Chemical Sciences; W 
Spindel, R.M. Simon, eds. Details progress in 
all areas of chemisty, including new work in 
ultrafast reactions, catalysis, conduction or- 
ganics, enzyme mechanisms, and materials 
and analysis. 
1986; case $29.95; paper $17.95; 624pp 

Order from AAAS Sales Dept C. 1333 H St. NW. 
Washington. DC 20005. Add $1.50 postage & 
handling per order: allow 4-6 weeks for delivery. 

American Association for 
the Advancement of Science - - 

18 SEPTEMBER 1987 
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The plain truth about pipet tips 
1 It's wnat you can't see that 
i 1 guarantees a high quality pipet tip. 1 

Our craftsmen follow this creed: 

Then submit it to quality control. 

Also in Rockville Centre, NY; Hornsby; Austrelie; Vienne, 
Austrie; Mississeuge, Cenede; Wetford, Englend; Munich, 
Gmeny; Milen, Itely; Tokyo, Jepen; Utrecht, 7lm Nether- 
lends; end Glettbrugg, Switzerkrnd. 
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H AMERICAN 
SIS CONFERENCE 

October 14-17, 1987 
Toronto, Ontario, Canada 

A mukidkiplinary conference for researchers. 
physicians, and allied health professionals on the latest 

Presented by: 
advances in CF research and care. Conlerrnce chairmen: 

The Canadian Cystic Fibrosis Foundation Beryl J. Rosenstein, M.D. 
and the Cystic Fibrosis Foundation (United Qates] Claude C. Roy, M.D. 

PLENARY SESSIONS CONTRIBUTED PAPERS 
The Cellular Defect In e e y o n d e - " e  AND CONFERENCE PUBLICATION 

Cystk Fibrosis 
More than 150 abstracWposters will be presented at the conference. 
Proceedings w~ll be published as a WpplefneM to PediamC P u l w .  

Genetk Research-What's New7 The conference also will include 12 workshops. 

SY MPOSIA REGIS7RAnCMl FEE: S I100 (U.S.J 

Use of Antlbbtks in in CF Care For more information, Contact the 

Patlents with CF Newborn kmnlng Cystic Fibrosis Foundation 
6ehWhal Aspects of CF Mechanim of 693 1 Arlington Road 
The Chloride Channel Pseudomonas Fibrods l3ethesda, MD 2081 4 
Nutrition in CF Colonization ECmc Foundation (301) 95 I4422 

lntracellular Control of lmmunoprophylaxis Canadian Cystic Fibrosis Foundation 
Secretion Biology of Mucus Foundation canadienne de la fibrose kystique 



For nearly70yeat-s we've been helping 
educators like you plan comfortable 
retirements. But it'sour SRAs that give 
you the extra income to really get the most 
out oflife. 

Available to the education commu- 
nityonly, Supplemental Retirement 
Annuities reduce your reportable income, 
so youget immediate tax savings. Contri- 
butions and earningsare fully tax-deferred 
until you receive them when you retire. 

You can choose an SRA from TIAA, 
or one from CREE* Or you can have both, 
in any combination you like. 

Whichever combination you choose 
you'll have the option at retirement to re- 
ceive part or all of your funds in a lump sum, 
fixed-period payments, or lifetime income. 

SRAs from TIAA-CREE They'll 
help you get the most out of school. And 
the most out oflife. 

Ensuring the future 
for those who shape it: 

TlAn's rare of return on new net premiums IS 8.5% guamnfeed 
mrough 2/2988 [)Ndenh aredeclared ~JI one par at a 11m For 
1986. CREfsnaf lcfaImslmenl murn was 220% CREF's murn IS 
based on common stockperfcmam. Past perfarmam is nol 
incfcaliveof fufureresults. Forinforrnalion. call 1 8W223-lZWl 

Leavinu school can reallv mav off. 



Forum '87 : 
Students and 
Science Learning -= 20-21 November 1987 

Hyatt Regency Crystal City 
(Adjacent to Natronal Airport, Washington, DC) 

The National Forum for School Science provides an annual opportunity for teachers, 
scientists, science educators, and other individuals to analyze and discuss key issues, 
and to focus attention on the most enduring concerns and most promising new 
directions in science education. 

Forum '87 Program 

OPENING ADDRESS: What Do We Want Students to 
Learn? 

PANEL: Perspectives on Science Learners - The 
speakers in this session will present some of the 
different ways of thinking about learners: as con- 
structors of knowledge, as processors of informa- 
tion, and as products of social and cultural in- 
fluences. How these different perspectives affect 
science education policy and practice will be the 
topic of the ensuing discussion. 

LUNCHEON ADDRESS: Diversity Among Learners 

PANEL: Information Needed to Develop Practice 
and Policy - Following a brief analysis by edu- 
cators and policymakers, Forum participants 
will break into groups to discuss the types of in- 
formation they need about students and learn- 

ing. The focus will be on identifying research 
(such as demographic data, science aptitude, 
attitudes toward science, etc.) that will enable 
them to make informed policy and practice 
decisions. 

PANEL: Environments and Strategies for Effective 
Science Learning - The environments and strat- 
egies for science learning can be based on our 
conceptions of science, or on our knowledge 
about how people learn. This panel will explore 
the differences and similarities between these 
designs, and ask if there are optimal systems. 
Particular attention will be paid to the practical 
considerations imposed by school structures. 

SUMMARY DISCUSSION: Developing Practice and 
Policy That Adapt to Science Learning Goals 

Register today by completing and returning the form on the next page. For more 
information, contact the AAAS Office of Science and Technology Education, 1333 H 
Street, NW, Washington, DC 20005; (202) 326-6620. 

American Association for the Advancement of Science 
SCIENCE, VOL. 237 



Advance Registration Form NS1 

AAAS Forum '87: Students and Science Learning 
20 - 2 1 November 1987 + Hyatt Regency Crystal City, Arlington, VA 

(Adjacent to Natlonal A~rport, Washington, DC) 

Name 
(last) (first and initial) 

Affiliation 

Mailing Address 
(street and number) 

(city) (state & 71p) (telephone number) 

Check enclosed or charge to my VISA or MasterCard 
(no other credlt cards accepted) 

Card No. Expiration Date 

Cardholder's signature 

Check here if you need special services due to a handicap. We will contact you before 
the meeting. 

All registrants will receive a program, registration badge, and This Year in School Science 1987: Students and Science Learning. 
Registration is limited; preregistration form and payment must be received by 30 October to ensure receipt of advance materials. 
Registrations received after 30 October will be held at the AAAS registration desk in the Hyatt Regency. Refund Policy: If 
cancellations are received by 30 October, advance registration and meal ticket fees will be refunded after the Forum. No refunds will 
be made on cancellations received after 30 October. 

Mail top half (registration form) to: AAAS, Forum '87 Registration, Room 830 
1333 H Street, NW, Washington, DC 20005 

Hotel Reservation + Hyatt Regency Crystal City 
AAAS Forum '87 + 20 - 2 1 November 1987 

Reservations received after 30 October cannot be guaranteed. 
Send confirmation to: 

Name Street 

City State Zip Telephone No. 

Other occupants of room: Name Name 

Special housing needs due to handicap: 

Room: I3 Single ($75)" Double ($85)" "Add 4.5% VA sales tax and 5% occupancy tax. 

Arrival: Date Time Departure: Date Time 

Please list definite arrival and departure dates and times. Check-in time is 3:00 p.m.; check-out time is 12 noon. Reservations will be 
held until 6 p.m. only unless guaranteed by one of the credit cards below or one night's deposit is received. Failure to cancel 24 hrs. 
prior will result in one night's charges. 

American Express Diner's Club Number Expiration Date 

Carte Blanche Mastercard Cardholder's signature 

Deposit (check) for $ enclosed. Make check payable to Hyatt Regency Crystal City. 

Mail bottom half (reservation form) to: Reservations, Hyatt Regency Crystal City 
2799 Jefferson Davis Hwy., Arlington, VA 22202 
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Try A New 
Approach to 
Life Sciences- 
Search STN 

Have you ever wondered why some ideas scientific and technical literature. 
fly and others don't? These are iust a few exam~les of how 

Could ~t be that the right information at DIALOG proiides the most valuable data- 
the right time makes a difference? bases in one easy to use service. 

For instance, when it comes to finding All you need is a personal computer or 
information on industry trends,intelligence terminal and a telecommunications link. 
on setting standards, and applications of And you pay only for the time you use 
a material process, DIALOG" helps you DIALOG.Therels no minimum usage 
locate sources quickly. reauirement. 

You can search for information in data- Instant delivery of essential information International'! 1 bases such as CA SEARCH with instant will make a difference and get your ideas 
access to millions of items indexed by off the ground. In fact, vour com~anv mav 

Search STN International online 
to get effective answers to your 
life science questions. Stay 
current on new developments 
in fast-changing fields such as 
biotechnology, pharmaceuticals, 
forensic science, and 
immunology, 

More than one-third of our CAS 
ONLINE@ database contains life 
science information. Try BlOSlS 
Previews? and our newest 
file, BIOCAS, the link between 
BlOSlS Previews and CAS 
ONLINE. All searchable with 
only one command language 
on STN! 

Please fill out and clip this 
coupon today 

YES: Please rush me my 
FREE STN information 
packet. 

Name 

Address 

Mail to: 

STN International 
Marketing, Dept. 33886 
2540 Olentangy River Road 
P. 0. Box 02228 
Columbus, Ohio 43202 USA 

. . 
Chemical Abstracts Service. alreadibe using DIALOG. check to see. 

Or in lnspec from the Institution of Elec- To get acquainted, DIALOG offers $100 
trical Engineers, covering electronics. worth of free time to first time users. Call 

Or in Paperchem, containing technical 800-3-DIALOG. Or write DIALOG, 3460 
literature and patent information on raw Hillview Avenue, Palo Alto, CA 94304. 
materials. 

Or in Metadex. covering international ~ l ~ B N F O R M A T I O N  S E ~ ~ ~ C ~ ~ ,  lNC 
literature on metallurgy and composites. ASUB%OlARYOFLOCKHEEnrnRP - .  

Or in Aerospace, with extensive 'Over- The world's largest onlme knowledgebank 
age of advanced materials composites. 

And in SC1SEARCH:coverlng the world's 80&3=D/AU10 

her wonder wby some things 
never get off the ground? 
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to know, to ~-c'-~stand. * : - : -  

Ares-Serono S y m p o s l a  IS an Some of the international meetlhgs scheduled 

Independent foundation, created In 'Or 
are: 

1971, to promote sc len t l f i c  research 5th European Workshop an the Molecular 
ln all d l s c ~ p l ~ n e s  whlch contribute Cellular Endocrinology of the Testis 

Bnghlon UK i Apr~l 13-76 ' 'Owards lmprov'ng human 
Scient~bc Organ~zation B A C o o k  (UKJ 

T h i s  a i m  IS pursued by means-of 
Endocrlnolagy Under I 

congresses, courses, semlnars aria Florence ltalyi May 23-25 
s p e c i a l ~ z e d  studies. Sc~ent~fic Organ~zation M Maggi (11 and 

C J Johnston (USA) 

-. Platelets and Vascular Occlusion 
Rome, ltalv 1 June 1-3 
Scientific Organrzabon. G$. FltzGerald (USA) and 
C Patrono (I) DO yo11 aow all the advantages that the Ares-Serono 

.I - : ' . Symposia Congress Card offers? 
Please f~ll m th~s form and mailto Ares-Serono Symposla 
for inforqat~on 

e -  

L'Aqu~ia, Italy / Septern 
, . Soient~flc Orgmrzatrorx 

P L Jorgensen (DK) arnl R.? Garay (F) 

Third Conference bo '. 
Differentiation Therapp 
V~llasmlus (CAI SardlnrafSepternber 6-9 
Sclenbflc Organ~zat~on G B Rossi (11 
F Takaku (J) and S. Waxman (LSAI 

The Adrenal and Hypertension: 
From Cloning to Clin~c 
Tokyo, Japan TJuly 25-26 
Scieiltlfic Or@nizatlon E G Blglieri (USA\ 

L 
'J. Funder (AUS) F Mantero it) and R Takeda [J) 



mutation 

The superior in v h  mutegenesis system 
from Amersham 
The new Amersham in vitro mutagenesis system provides 80-95% 
efficiency-unlike most other oligonucleotide-directed systems which 
typically yield a'high proportion of non-mutant clones. Mutants can be 
isolated and verified in one step, so large scale screening is eliminated. 
Convenient: Specialized vector and host cells are not required. Includes a 
krll set of reagents for ten reactions. Flexible: Repeat mutagenesis can be 
performed without subcloning, and selection of the mutant strand is inde- 
pendent of the nature of the cloned insert. Reliable: Like all Amersham 
products, this system has been rigorously tested to ensure high performance. 
For complete information, write or call Amersham toll-free. m reseerd, use only 
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UK Sale8 Aylesbury (0296) 395222 Amanham Awtralla PTY Ltd Sydney 686-2268 Amemham Elelglum SAlNV Bnraeels (2) 5 M 9 4  
Amemham Buchler GmbH & Co Ka Brauneohwelg West Germany (05307) 8080 Amemham Canada Ltd Ontario (418) 642-2720 
Amemham CwpoMh Arlington Heights USA (312) 364-7l00 Atnsnhun Dmnmrk Ap8 Birkensd (02) 82 0222 Ammhsm Frurcu SA Paris (1) 89.28.83.W 
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