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Chemical transformations mediated by 
light (hv) provide photoproducts that 
can be employed in organic synthesis. 
The four-membered rings impart spe- 
cial properties on these compounds 
that facilitate their conversion to a vari- 
ety of target systems, including mole- 
cules with important biological proper- 
ties. See page 857. [Illustration by 
Christine M. Hoyeydal 



Supercomputer number 
crunching power in a 
compact package-that's 
the new MAP-6420. 
First CSM set the goal 
of making &-bit double- 
precision computation 
truly accessible to scien- 
tific and engineering 
users in laboratory envi- 
ronments. Then we 
enhanced computation 
and condensed arrav 

your large scale applications. 
Its low component count 
yields high reliability and 
offers the benefits of low 
power, low cooling, and 
minimal space requirements. 

For users who can 
program in FORTRAN, 
high performance is virtu- 
ally assured. We planned 
MAP'S hardware around 
its FORTRAN com~iler 

processor size and cost to At $MO,Ow 64.bit S c i d c  so the programs the user 
produce the MAP-6420. writes will deliver the 
Small in six-up to 16 Number Cr~n* NOW kmssirble. performance paid for. 
megabytes of memory Parallel units process algo- 
will fit in a 21-inch rack-mountable chassis. Small in price-- rithms efficiently, even if they're not vector-oriented. In 
our 4 megabyte unit starts at a low $100,000. And packed addition, we offer a Scientific Subroutine Library of 120 opti- 
with computational muscle-MAP-6420 speeds up your mized math functions. Uniform, versatile performance 
VAX by a factor of 5 to 15, and at the same time, frees it for delivered from FORTRAN-that's MAP-6420! 
other tasks, so the overall response time for every VAX user 
is improved. Discaver how you can benefit from h4AP-6420 number 

crunching: Call toll free 1 880 325-3 1 10. 
The MAP-6420 has the configurational range to handle *USA pnce 

VAX is a U.S. trademark of Dig~tal Equ~pment Corporation MAP-6420 is a U.S. trademark of CSPl 
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ASYSTmultiple windows permit side-by-side With data acquisition and analysis 
comparisons. The two-dimensional FFTroutine, routines can be combined to create powerful, 
shown, is one of the many built-in functions. menu-driven functions. 

A 'L Now acquire? analyze7 ' I andgraphdata 
v 

L :all at the same time. 
Introducing 

ASYST Scientific S"0ftwxe. 
ASYST. The most powerful 
scientific software package 
available for a personal 
computer. 

ASYST gives you the speed and can pull information through 
precision of a minicomputer- the analytical process without 
at a fraction of the cost. And timesharing delays or software 
because it works on a PC, you bottlenecks. 

ASYST is the only software 
that turns an IBM PC, or com- 
patible, into a complete scientific 
workstation-offering full data 
acquisition, anal sis, and 
graphics capabi r ities. 
ASYST puts you in direct 

control of your data. Its unique 
interactiveness allows you to 
start reducing data even as it is 
being collected-graphing as 
you proceed. 
Multiple graphics windows 

permit quick visual comparison 
and allow you to select seg- 
ments for further manipulation. 

ASYST and your IBM PC give you the 
power, speed and precision of a mini- 
computer in your own lab. 

ASYST fully utilizes an IBM PC 
with the 8087 coprocessor. 
This unique com bination takes 
all intermediate calculations to 
the 80-bit precision level, offer- 
in precision exceeding that of 
ot 91 er micros-as well as many 
minis and mainframes. 
A 1024-point Fast Fourier 

Transform, with ASYSTand an 
IBM PC with 8087 chip, takes 
less than 3 seconds. An optimum 
performance custom routine 
tested on a DEC 1 1/23 + mini- 
computer with FPF 11 '" took 2 
seconds-at five times the price. 

SCIENCE, VOL. 227 
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ASYSTautomatic gra hics are tlexible enough B ASYST integrates analysis functions with 
to handle the most emanding applications. graphics. On-screen cursors allow interactive 

selection of cun.e segments. 

Three integrated modules. 
ASYST is composed of three 
separate, but full -integrated, r modules-Modu e 1 : System/ 
Graphics/Statistics; Module 2: 
Analysis; and Module 3: Data 
Acquisition. 
Module 1 works alone-or with 

either of the other two modules- 
allowing you to tailor the system 
to your specific needs. 
All functions are always availa- 

ble for your use. You never have 
to leave the system to access 
any of its capabilities. 

Module 1 : System/Graphics/ 
Statistics establishes the envi- 
ronment. Among other features, 
it provides data representation 
and storage capability; supplies 
arithmetic, trigonometric, hyper- 
bolic and other mathematical 
and statistical functions; and 
provides direct graphics output 
and display. Array manipulation, 
control of vectors and matrices, 
automatic plotting, file mani u- 
lation, programming contro P 
structures, and a built-in text edi- 
tor are all included in Module 1. 
Module 2: Analysis reduces 
and analyzes data and includes 
a powerful selection of ana- 
lytical functions. They include 
Eigenvalues, Ei envectors, 9 and polynomia s. Least squares 
approximations, curve fittin 
convolutions, integration, dl % er- 
entiation, smoothing, and Fast 

Fourier Transform are only a 
few of the automatic functions 
provided. 

Module 3: Data Acquisition 
allows ASYST to interface with 
laboratory instruments to cap- 
ture data directly with a mini- 
mum of keyboarding. Standard 
commands such as "A/D.IN" 
are all that are needed to carry 
out communication between 
ASYSTand standard interface 
boards. AID and D/A conver- 
sions, digital I/O, timing, and 
triggering are all supported. 
Commands can be combined 
in programs to provide cus- 
tomized automatic acquisition 
and control. 

Built-in routines make ASYST 
easy to use. Programmability 
lets you customize. 
You don't have to be a com- 
puter expert to utilize ASYST. 
Instead of rigid, unreadable 
computer syntax, you deal with 
an assortment of built-in com- 
mands that do what their names 
indicate-XI.DATA.PLOT, 
ARRAY.EDIT, FFT, etc. 
Interactively use pre-pro- 

grammed commands to get 
immediate control of your work. 
Combine and modify com- 

mands to extend the capability 
of the system for your custom 
applications. ASYST is fully 
programmable. 

Supported by extensive, 
top-down documentation. 
ASYST layered documentation- 
with examples, a quick reference 
card, and a cross-referenced 
index- lets you go only as deep 
as your needs require. A com- 
prehensive, on-line "help" sys- 
tem is always ready to supply 
additional assistance. 

In New York state call (212) 702-3241. 

Call our ASYST hotline for 
more information. 

MACMILLAN SOFTWARE CO. 
An Affiliate of 
Macmillan Publishing Company 
866 Third Avenue 
New York, NY 10022 
Clrde No. 123 on Readers' Senrice Card 
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Microconcentration 
m m w w -  
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w----- m---- 

Are you concentrating or desalting samples 
" containing plasmid DNA, restriction 

fragments, viruses, bacteria, proteins, or 
enzymes? 
Are you purifying microvolu mes of biological 
fluids, cell culture media, or fermentation broths? 

Now you can do it easier than ever 
before-with high recovery and low 
biological loss-using the Centricon 
Disposable Microconcentrator. There's 
nothing else like it. 

Centricon yields 25-5OPl concentrate from a 
2ml sample by only a 30 to 60 minute spin 
in a fixed-angle centrifuge. That's all you 
need: no special equipment, no awkward 
procedures, no apparatus to clean up. 
Centricon is fast, simple, efficient. 
Call the Toll-Free Hotline: 
800-343-1397 Talk directly to our 
technical specialist about your application. 
Ask about our Applications Monographs, 
our Applications Source File, and our 
Microseparation Catalog. (In Massachusetts 

7 - 
ACTUAL SIZE 

mrnlcon 
a GRACE company 

17 Cherry Hill  rive: Danvers, MA 01923 

Visit AMICON at: ASM Pittsburgh Conference FASEB 



THERE'S NO OTHER 
PROTEIN A 
LIKE ASORB 
The charts tell it all. 
First, look at purity. Note that only one competitive brand 
even approaches Asorb.'" 

Then compare the prices? That "pure-looking" 
competitor charges you almost three times what we do. 
And look how high the others are. 

By any comparison, the clear winner is Asorb. 
Created by the maker of IgGsorb? 

Asorb is stable as a lyophilized powder for two years 
at 4°C. We're ready to ship at 24 hours' notice. 
So call us today. 
TOLL FREE 1-800-343-21 70 

THE ENZYME CENTER, INC 
36 Franklin Street, Malden, MA 02148 
(61 7) 322-4885 
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Demand the m 
for electrophoretic 1 

Here's BIO-Rad's entlrely new Protea DS-Page, 2 k y w  
electrophoresis, and other vertical techniques. No other system &*-,. 

comes'close to offering you such rapid setbps simple 
operation, and excellent resolution. 

A The PROTEAN II Cell 
heart of the system 

Unprecedented ease of assembly 
and casting. . "Smile-free" patterns with only 1.5 liters 

of buffer. . Easy sample loading, even 2D. 

16 x 20 cm slabs. d . Tube adaptor for complete 2D in 
1 one cell. 

Four slab capacity to separate 
up to 100 samples per run. 

I W  . Bottom gradient filling capability. 

Run up to 25 samples per gel 
Excellent accessibility means you can easily load 
and run 25 samples wlthout lateral diffusion. 

I 
New slab dryer 
eliminates cracking 

Crack-free drying independent of gel thickness and 
composition. 

Transparent gasket lets you see gels during drying without 
breaking the vacuum seal. 

Soft IEF gels, high percent acrylamide, even 
steep gradients, dry without band spreading 
or cracking. . Dryers in two sizes; 18x34cm and 
35x45 cm drying surface. 1 

I 

r 
A 5 to 30% gradlent gel drled In 1 
3 hours at 80°C wlthout cracklng 



ranced system 
Fiation and ana&sis 

Trans-Blot* Cell - 
high intensity 
electrophoretic transfer 

Adjustable electrodes for optional high field 
intensity transfers. . Optional super fooling coil for high power 
applications. . Removable 
easy cleaning. 1 

State-of-the-art 

I video densitometer 
Totally digital instrument scans in transmission or reflection 

with no moving parts. 
8:" >$& Powerful 16-bit microprocessor. F%+~~~-,. 

Menu-driven, mouse controlled system. $&~,~i$,$?p: I . 27 functions, including baseline subtraction, filtering and enhance- 
ment, to optimize the measurement display, and output of data. 

Proqrammable up to 250 
st& . Zoom-in, measure 
integrals and mobilities 
directly on screen. . Analog and RS-232 
ports, and a choice of 
output options. 

Comprehensive 
technical support 
Bio-Rad backs you with in-depth 
applications information, step-by-step 
protocols, and detailed technical 
bulletins. As always, our technical 
staff is ready to help. Just call. 

For full details on the world's most 
advanced electrophoresis system, 
call toll-free 800-4-BIORAD. 

Bio-Rad Laboratories 
2200 Wright Avenue 
Richmond, CA 94804 
Phone (4 15) 234-4 130 

Chde No. 145 on Readers' Sewice Card 



The sene ve measure o 

Illustration C3, C4, C5 activation in the classical complement cascade: Activated C1 (Cls), which binds to antigenlc sites on the cell surface, cleaves C4 by limited 
protealysis to yield C4a which Is released to the fluid phase and C4b which binds to the surface of the ceii. C4b2a cleaves C3 to yield C3a and C3b. The latter binds to the 
cell surface. Complexes of C4b2a and C3b form a C5 convertase (C4b2a3b) that cleaves C5 to yield C5a, and C5b which binds to the cell surface. 

Dlrect CSa, C$a, C5a assay 
Increased awareness of the biological and 
pathological significance of complement 
activation brought the need for sensitive 
techniques for identifying and measuring 
activated complement components. 
There was no sensitive, commercially-available, 
state-of-the-art means of quantitation until these 
radioimmunoassay kits, based upon methods 
pioneered by Hugli and Chenoweth for C3a and 
C5a (1) and by Gorski for C4a (2), were made 
available by Upjohn Diagnostics. 
These new radioimmunoassay kits now make it 
possible to directly and rapidly quantitate the 
C3a, C4a, and C5a anaphylatoxins generated 
during complement activation. And use of the 
assays permit even minor changes in activation 
of the classical and alternative pathways of the 
complement cascade to be determined with pin- 
point accuracy. 

Upjohn Diagnostics' C3a, C4a, and C5a des Arg 
Assay Kits offer sensitivity, specificity, accuracy, 
reproducibility, and ease of measurement. Never 
before has investigation into complement activa- 
tion been so easy. 
For full information, write or call: Dept. J, 
Upjohn Diagnostics, Kalamazoo, Michigan 49001; 
6161385-7111. 
Specific for human and certain other primate species. For laboratory research 
use only. Not for human or veterinary clinical use. 

(1) Hugli, T E, and Chenoweth, D E, "Blologlcally Active Peptides of  Comple- 
ment: Techniques and Significance of C3a and C5a Measurement," 
Laboratory and  Research Methods in Biology and Medicine, (ed. R M 
Nakamura, W R Dita, E S Tucker Ill: Alan R. L ~ s s ,  Inc, 1980), pp.443-460. 

(2) Gorski, J P, "Quantitatlon of Human Complement Fragment C4ai in 
Phy~io logical  Fluids by Competitive Inhibition Radloimmunoassay," J .  
immunoi. Methods, (47,1981), pp. 61-73. 

A Division of The Upjohn Company 

(UD83454) November, 1983 

Human Complement des Arg form of C3a, C4a, C5a Radioimmunoassay Kits (i251) 
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Now you can project your 
findings immediately . $Rzl# r ,< ktb 

-- r 

Wolaroid Instant SlidesF :p{wexQ$q -. .., . , . z. r.:c. . 
A?, ;g&i:,-&";: .;.$ 

You've put countless hours of research into you 
project. The time has come to present it. But it'll have tc 
wait. The slides are still being developed. Well, neve 
again. Polaroid Instant Slides are here. 

To dramatize every presentation, use Polaroid Instan 
Slide Film with any 35mm camera. On-the-spot. In colot 
continuous tone black and white or high contrast blacl 
and white. 

00 in the continental LJ.S. 
or 800-522-4503 ext. 40( 
in NJ Ask for the fret 

booklet "35 Presentatior 
Tips with Polaroid 35mn 
Slides." And for a complett 



With a Waters PICOeTAG Amino Acid Analysis - 
System you get a protein isolation system . . . free. 

The Waters PICO*TAG Amino 
Acid Analysis System that was 
described as "spectacular for rou- 
tine analysis"' just got better. 
Now this same system will isolate 
your proteins and peptides in just 
minutes with higher resolution, 
purity and recovery. 

For the first time it's easy and 
practicd for you to purify your 
protein today and have a com- 

plete amino acid compositional 
analysis by the next day, using a 
single HPLC system. And, switch- 
ing from rotein isolation to amino I= acid ana ysis is fast and uncompli- 
cated-simply change the column 
and elution buffers. 

See for yourself how Waters 
PICO*TAG Amino Acid Analysis 
System gives the protein research 
laboratory ". . . lowered . . . rou- 
tine sensitivity by a factor of 50 
and. . . reduced analysis time 

from 2 hours to 20  minute^."^ Call 
Waters Life Science Group today 
at (6 1 7) 478-2000, Ext. 2665. 

'~homas H. Maugh II, "New Tool for Amino Acid 
Analysis,"Science, 6 July 1984, Vol. 225, No. 
4657, p. 42. 
'lbid. 
The references cited in this advertisement do not 
imply endorsement by Science Magazine or AAAS. 

MI LLl PORE 
Waters Chromatography Division 
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Completely integ 
ULTROCI 

Using GFC as the first step 
permits the use ofa wide range 
of conditions without interfer- 
ing with the separation. I t  is 
therefore possible to find con- 
ditions thatpromote the dis- 
sociation of aggregates as well 
as minimize proteolysis. 

The multi-step procedure 
successfully demonstrates the 
ability to retain the key ele- 
ments of high speed and high 
resolution, at every stage of 
the purification process. 

New ULTROCHROM GTi now enables the bio- use it regularly for GFC, IEC and Hydrophobic 
chemist to integrate the complete purification Interaction Chromatography (HIC). You'll even 
scheme on just one system. By exploiting the use it for mainstream reversed phase chromato- 
best chromatography for any particular pro- graphy, including microbore and fast LC. 
blem, you'll get rapid analysis of sample com- 
plexity, Pr~&essiie multi-step and 
successful isolation of other significant compo- 
nents. 

A new bioseparation system 
for both FPLC and HPLC 

The ULTROCHROM GTi system is the break- 
through every biochemist has been waiting for. 
It combines the best of FPLC and HPLC, yet 
retains the simplicity and flexibility of soft gel 
methods. 

The full range of separation modes lets you 

High biological activity, 
very fine resolution 

and fa& chromatography 
The completely inert fluidics include a true 
HPLC pump that eliminates stainless steel a t  
every liquid interface. From pump heads to 
fraction collector, titanium, glass and inert 
polymers provide a unique flow line that guar- 
antees the complete integrity of your sample. 

You'll separate, purify, quantitate and recov- 
er biologically active proteins, peptides, nucleic 
acids and even carbohydrates. You'll get faster 
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SPECIFICITQB CELLS 
This new kit from Coulter offers you 

high specificity-it is the only kit with 
both T & B specific monoclonal anti- 
bodies. It is fast (ready to  read in 25-30 
minutes), flexible (suitable for use with a 
fluorescent microscope or EPICSm or 
other flow cytometers) and complete (it's 
the onlv kit with evervthina 

you need for 25 tests, including control). 
I t  has built-in Q.C. ... identifiable 

morphology that correlates with the 
standard differential. I t  has quality 
reagents; modern processing techniques, 
with guaranteed high brightness, 
specificity, purity, and lot-to-lot 
~niformitv. 
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The 
SaS CENTREXTM 

revolution 

.---p.ISLv--. 

1. Fill 

All-new centrifugal filtration system. 
Less than 15 microliters hold-up volume. 
Maximum recovery For aqueous or organic samples 

Disposable Color-coded for easy identification 

20 p1 to 5 ml Pre-assembled, pre-sterilized 

Contact S&S for technical data and a selection guide. Schleichersl Schuell 
See us at ASBC show Booth #DG arid #B8 

Clrcle No 283 on Readers Serv~ce Card 

- 
Innovators in Separation Science 

Schleicher 81 Schuell, Inc., 543 Washington Street, Keene N.H. 03431. Phone: (603) 352-3810 
Schleicher & Schuell GmbH, D-3354 Dassel, West Germany Schleicher & Schuell AG, CH-8714 Feldbach ZH, Switzerland 

Schleicher & Schuell Nederland BV, 's-Hertogenbosch, The Netherlands 



4lmost e v J ~ n e  -d car 
Solid Phase Extract ion system - 
3nly J.T. Baker wrote theboc n 

on r r ~ w  10 use it. 

In fact, we wrote two. J.T. Baker gives you complete applications sup- 
port. In addition to Volumes I and II of the Applica- 

Our 'BAKER1-10 SPETM Applications Guides con- 
tain over 90 detailed procedures for preparing en- 
vironmental, pharmaceutical, biological, food and 
cosmetic samples by Solid Phase Extraction. These 
practical and informative guides-including 
background, principles, and step-by-step 
procedures-are only part of the technical support 
you can expect when you order a 'BAKER'-10 SPETM 
System. 

We developed the 'BAKER'-10 SPE family of pro- 
ducts as alternatives to costly, time-consuming 
liquidlliquid techniques. With SPE, you can prepare 
samples 6 to 9 times faster. In just a few minutes, 
your sample is ready for GC, HPLC, AA, UV, IR or 
RIA analysis. 

tions Guides, we offer methods development 
seminars, plus a toll-free number you can call for 
solutions to specific sample preparation problems. 

So if your application includes: 
Pesticides Nitrosamines 
Herbicides Drugs and Metabolites 
PCB's Antibiotics 
PAH's Steroids 
PCB's in Vitamins 
Transformer Oil Catecholamines 
Crude Oil Nucleotides 
Trace Metals Carbohydrates 
Aflatoxins Proteins 
Caffeine Peptides 
Preservatives 

And, we took it beyond product development. ... and -- more ... J.T. Baker will make Solid Phase 
Because the time-saving value of SPE means Extraction work for you! Call us now for complete 
nothing without the assurance that it will work in information on the 'BAKER'-10 SPE System, Col- 
your laboratory. umns, Packings and the new 'BAKER'-MiserTM. 

Don't mlss our exhib~t and seminar Pittsburgh Conference Booth 838.844 
- - - - -- - - -  -- - 

J T  Baker Chemical Company Research Products D I ~ I S I O ~  222 Red School Lane Phillpsburg, NJ 08865 
Call Toll-Free (800)526-0239 In New Jersey or Canada (201)859-2151 

Gross Gerau, West Germany Deventer Holland S~ngapore Mex~co C~ty, Mex~co 

Circle No 186 on Readers Servlce Card 



HP GENENCHEM 
I N T R O D U C E S  

THE FIRST STEP TO 
FULLY AUTOMATED MICROTITRATION 

TiterCaIc is the \ 
initial hardware- 
software module in HP 
Genenchem's fully auto- 
mated microtitration system. 
It acquires, formats, and 
manipulates EL ISA data-in 
a matter of minutes. What 
TiterCalc does now, though, is 
only a glimpse of what the com- 
plete system will do in the future. 
Faster Results, lncneased Produc- 
tivity, and Speedier Progress 

TiterCalc ends manual transcription 
of ELlSA reader data and reduces hours 
of calculations to a few minutes. You gain 
reliabiliw as well as speed. And the time 
your lab personnel have devoted to tedious 
and repetitive tasks can now be spent more 
profitably. 
Small, Silent, m d  Miendly 

iP 

TiterCalc occupies little bench space. The keyboard 
and display fold into the compute< and the nearly silent 
Thinig'et printer-for clean, crisp printing plus graphics- 
is built right in. 

TiterCaIc operates under *UNlX@ which is multi- 
tasking-you can do two things at once-and the window- 
ing capability lets you observe both those things at once. 

Software for word 
processing, spread- 

sheets, and other 
applications is also 

available. 
Look at What k Gbming 

TiterCalc adapts to your 
q laboratory's procedures-it 

does what-you want, the way you 
want it done. This flexibility 

characterizes HP Genenchem's 
entire microtitration system- 

modules for each step from initial test 
design to final report. It's a cost- 

effective approach that allows the system 
to grow and change as your needs grow 

and change. It's also a further demonstration 
of HP Genenchem's ability to listen to your 

problems.. .and solve them! 
To Find Out More 

Just give us a call at (800) 443-0100 Ext. 450A 
We're waiting to hear from you. 

The Promise of Tomorrow, in Your Hands Today. 

HP GENENCHEM 
CAUCCUUGAGGUGAAAAUGAGAACUGUCACGAAAUG 

460 Point San Bruno Blvd. South San Francisco, CA 94080 
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AnnotlMcing 
MOD ONE PLUS 
The next generation of low-cost TlAA 
personal life insurance policies-designed 
to help people in education and research 
afford all the family protection they need. 

New TIAA MOD ONE Plus policies* offer 
greater value because . . . 
First-year premiums are cut-up to 15%- 
for 5-Year Renewable Term policies at 
most ages, 
Premium rate discounts up to 50% are 
now available, and 
Protection is substantially increased under 
Decreasing Term policies. 

Imagine, at age 30 it now costs only $261 to start a $250,000 5-Year Renewable Term policy- 
that's a rate of only $1.04 per $1,000; and for $500,000 of protection, the premium is $435- 
that's down to just 8 7 ~  per $1,000. 

Here are examples of first-year premiums for 
new TlAA 5-Year Renewable Term policies is- 
sued at different ages: 

Get complete information about new TlAA 
MOD ONE Plus personal life insurance poli- 
cies for your age. Just f i l l  out and mail the 
coupon at right, or call the TlAA Life lnsurance 
Advisory Center toll free 800-223:1200 (from 
New York or outside the continental US., call 
collect 2 1 2-490-9000). 
You are eligible to apply for a TIM policy if  
you are now employed by a college, univer- 
sity, private school or another qualifying non- 
profit educational or research institution. Your 
spouse is eligible, too, provided more than 
half of your combined earned income is from 
a qualifying institution. 

'MOD ONE Plus policies available beginning Jan. 1 ,  1985; 
policy approvals pending in CT OR WA 

Established as a Nonprofit Service 
Organization b y  the Carnegie Foundation 
for the Advancement of Teaching 

TO: TlAA L i fe  lnsurance Advisory Center 
730 Th i rd  Avenue A N e w  York, NY I001 7 

Please send me details of new TlAA MOD ONE Plus 
policies, including personal illustrations for my age 
as indicated: 

I 5-Year Renewable Term Decreasing Term 

(please pr lnt l  

I Name Date of Birth 

( city State Z i p  - 

job Title 

Nonprofit educational or scientific employer 
Icollege, university, private school, etc 1 

I f  your spouse is also eligible according to the rules at left and you 
want personal illustrations and an extra application, please 
provide: 

Date of Birth 

S502 
1111111111111111-111--~ 
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Value to Performance. 

7 - ---- - I - 
Affordable GC/LC data processing for relia atogram storage is not enough, get up to 
peak identification even for demanding ca ours with a floppy disk option. 
GC work. Put the C-R3A to work with any GC User-programming in BASIC is 
or LC or better yet, with a modular Shimadzu standard, and our unmatched 
system, and marvel at its processing power at 1-year warranty gets back to the 
less than one third the-c~st of most-chromatog- 
raphy data systems. &%@\ % s Sf< 

basics of what" 
is all about. 

Reprocess and re-plot the raw data of multiple - Ask for the facts and discover the 
chromatograms in minutes as many times and Shimadzu secret of guaranteed 
with as many different parameters as you like- integrated quality. Circle the Reader 
from one injection only. No other integrator lets Service No. for a full info-package 
you establish the best processing conditions or a demo in your lab. And discover 
each task so easily, so fast and so accurately. the best kept secret in chromatog- 

raphy data processing today. 

a one-year warranty. If 6 hours of multiple 
Get 176 Kb~te memory, a host Of options and 

Shimadzu Scientific Instruments, In'., 
for better quant~tat~on Columbia, MD 21046, (301) 997-1227. 

For ~nformatton clrcle reader servlce number 189 
For a demonstrat~on clrcle reader servtce number 190 

C-R3A w~th optlonal 
d~skdr~ve and CRT for GC or L 

SHIMADZU 
'I 

!2 FEBRUARY 19x5 



Varian HPLC solves your 
difficultseparation -swaaa 

problems simply 
and economically 



Linking V'alue to PerformaFce. 

Research grade UV-VIS at low cost without sacrificing 
resolution. Yes, perfect results are possible every time 
with the Shimadzu UV-260: *the repetitive scan 
of a hydrolysis above clearly documents the stable 
photometric system. Add to this superior optics, a 
totally sealed monochromator and a unique 
holographic grating for low straylight and you have a 
high resolution double-beam spectrophotometer that 
outperforms some of the better known and higher 
priced brands. 

Simple operation and bigh level data processing 
ensure reliable results. A touch-sensitive keyboard 
gives you access to a wide variety of qualitative and 
quantitative techniques: true difference spectroscopy, 
peak wavelength detection, area calculation, and 
quantitation by either fixed or three-wavelengths 

* I  I Every time. 
Increase your resolution while reducing vour budaet. 
Even higher priced units don't offer the double beam 
optics 3 the UV-260 which increase baseline stability by 

minimizing the effects of instrumental 
artifacts on your analysis. And the 
absolute dynamic range from -3.0 to 
+4.0 abs together with variable slit 
adjustment down to 0.05 nm, and a 
wavelength range from 190 to 900 nm 
are just a few of the features you'll 
find in this low cost UV system. 

Vanable sht for 
increased resolution. Ask for the facts and discover the 

Shimadzu secret of perfect UV-VIS. So, if you want to be 
in control of the instrumental compromises affecting 
your scientific work, you have the choice: live with a I 
compromise or get the Shimadzu UV-260. 
Use the ~eader~erv ice No. or wr~te today. 
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Introducing Genetic Technology 
Grade SeaKem" GTG agarose 
The agarose of choice for very high molecular weight DNA. 

3r  

b only Nol lof 
~ r o c e d u r ~ ~  

Quality and performance you look for... 
lot after lot, time after time! 
This agarose is in a class by itself. A 
certified* DNA grade product that 
meets rigorous specifications for 
low inhibition in genetic studies & 
biotechnolog y research. 
Genetic Technology Grade 
SeaKemB GTG agarose has high 

concentrations, it is the agarose of 
choice for very high molecular 
weight DNA, 1 kb to native. 
SeaKem GTG agarose can be used 
in any kind of gel electrophoresis 
chamber from vertical slabs and 
tubes to horizontal chambers 

Put it to the test in your laboratory! 

For further information and to order, 
contact FMC BioProducts, 5 Maple 
Street, Rockland, ME 04841 . 
1-800-341-1574. In Maine, call 
(207) 594-4436. 

gel strength, allowing use at low including minichambers. For best 
concentrations (commonly used results, run DNA gels submerged *Details specified in certificate of analysis on file 
from 1 5% down to 0.10/0). by a thin layer of buffer in a horizon- at FMCBioProducts. 

Because it can be used at very low tal DNA electrophoresis chamber. ~F"~c"d:~o-n,a{9"8'5"demarkSof FMC Corporation 
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"a company is laown by 
the people it keeps." 

We've taken the liberty of reversing a well-known axiom to make a point about our toxicology 
laboratory. People make it work. And we've got a greater percentage of the best of them than 
anyone else. Every single one of our toxicology study directors is board-certified and a member of 
the Society of Toxicology. That's why every test (acute, subchronic or chronic) is directed by a 
certified toxicologist experienced in interpreting data, the normal findings, as well as unusual 
treatment-related effects. In addition, our pathologists are all board-certified or board-eligible, 
each having over a decade of experience. The majority of our technicians are also AALAS- 
certified, hold college degrees and have passed a vigorous in-house training program. 

Turning the saying back to its original form, "people are known by the company they keep," 
there's another point to be made. That is, we not only encourage our people to gain certifications, 
but we keep them after they do. 

People. A key ingredient to our success. And yours! 
For information contact Dr. Gary Benke, (201) 873-2550, P.O. Box 43, Mettlers Road, East 

Millstone, New Jersey 08873. 

Toxicology testing.. . 
we do it right the 
first time. On time. 

Bioldynamics, Inc. 
rl 

~esults you can trust. 
TOXICOLOGY. INHALATION TOXICOLOGY. PATHOLOGY METABOLIC AND ANALYTICAL CHEMISTRY . QUALITY ASSURANCE. FACILITIES MANAGEMENT 
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Introducing the Syn-Thoi"2000 from 
Peptides International. Excellence compounded. 

Excellence in a Solid Phase 
Peptide Synthesizer. 
Recent advancements in the 
field of peptide synthesis 
havecreated the need for a 
moderately priced but 
versatile new instrument that 
can be used to synthesize 
peptides rapidly and reliably. 

That instrument is here 
today, the new SynThor 
2000. It's fast . . . 
accurate. . . rugged . . . and 
soeasy to use that it will 
benefit everyone from the 
novice to the most 
experienced peptide chemist. 

Compare these features with any 
other solid phasesynthesizer 
on the market today: 
A user-friendly, menu 
driven program 
Over 50 help screens are 
available to help guide you 
through any synthesis process 
10 pre-programmed files 
are adaptable to any 
synthetic scale 
Prepares anywhere 
from 100 mg to 50 grams 
of peptide 
IBM PC, color graphics 
monitor and dual disk drive 
(printer optional) 
Automatic checks maintain 
desired synthesis process 
All Teflon valves plus nitrogen 
purginglselfcleaning lines 
Lots of other outstanding 
features 
Special introductory price 
only $27,950. 

Excellence in peptide 
related products. 
Your work deserves the best 
reagents possible. That's 
exactly what Peptides 
lnternational delivers. 

Our protected amino acids 
and biologically active 
peptides are produced under 
the world's strictest quality 
control standards . . . those of 
the Protein Research 
Foundation of Japan. 

To secure your supply, just 
call or send us a purchase 
order. We'll process it the day 
we receive it, and, if you 
want, we'll have your order 
delivered the very next day. 
Guaranteed excellence. 
All Peptides lnternational 
products are guaranteed to be 
of the highest quality on the 

market today. If any of our 
products fail to live up to 
these standards, return them 
within 30 days for a full refund. 

For a free 1984 catalogue 
or more information, please 
call or write to: 
Peptides lnternational 
PO. Box 24658 
Louisville, Kentucky 40224 
USA 
(502) 425-8765 
Telex: 204110 

Peptides lnternational 
Excellence Compounded 
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10th AAAS R&D Colloquium Advance - 
Washington, D.C. 
3 & 4 April 1985 

Registration 
Form ( ~ 3 )  

Wednesday & Thursday, 3 & 4 April, The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 

Registrant's Name 
(last name) (first name and ~ n ~ t i a l )  

Affiliation 

Mailing Address 
(street and number) 

(city) (state and zip) (telephone number) 

Please check here if you need special services due to handicap. We will contact you prior to the meeting. 

Enclosed is a check, purchase order, or credit card information (see below) for: 
$150 Full Registration (sessions, three meals, three publications) 
$1 10 Partial Registration (sessions, three publications) 
$ 50 Student Registration (sessions, three publications; full-time graduate and undergraduate students only) 

Separate Meal Tickets: 0 Lunch, Wed. ($20) Contl. Breakfast, Thu. ($7) 0 Lunch, Thu. ($20) 

Packets will be mailed to preregistrants on 18 March; registrations received after 18 March will be held at the AAAS 
Registration Desk in The Capital Hilton. Refund policy: Advance registration fees and meal tickets will be refunded for 
cancellations received by 1 April; no refunds will be made on cancellations received after this date. 

All registrants will receive AAAS Report X: Research atzd Development, F Y  1986 before or at the Colloquium, published 
Proceedings following the meeting, and a supplementary report, Congressiotzal Action on R&D in the FY 1986 Budget, in the 
fall. 

Charge to my 0 VISAor 0 MASTERCARD Number Expires 

Cardholder's signature 

Return both top & bottom forms (full page) to the following address: 
AAAS Meetings R&a, 1S"X Massachusetts Aw., N. W., Washington, D. C. 20005 

Capital Hilton Hotel Reservation-AAAS Colloquium (3 & 4 April 1985) 
(Reservations received after 10 March cannot be guaranteed) 

Names and Address of All Occupants of Room: 

Name: - Name: - 

Address Address 

City State Zip City State Zip -- 

(*Plus 10% D.C, sales tax and $1 occupancy tax.) 
R o o m : S i n g l e  ($105") -Double ($1 15*) T w i n  ($1 15*) Be sure to list definite arrival and deuarture date and 

Arrival: Date Time time. Hotel reservations will be held only until 6 
p.m. unless otherwise specijied. Check-in time is 

Departure: Date Time 3:00 p.m.; check-out time is 12 noon 

Special housing needs due to handicap 

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or indicate major credit card number: 

Credit Card Name Number Expires 

Cardholder's signature 

22 FEBRUARY 1985 845 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as  a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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Production Manager: DONNA RIVERA 
Advertising Sales Manager: RICHARD L.  CHARLES 
Marketing Manager: HERBERT L. BURKLUND 
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N. La Cienega Blvd. (213-657-2772); SAN JOSE, CALIF. 
95112: Bob Brindley, 310 S., 16 St. (408-998-4690); 
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ADVERTISING CORRESPONDENCE: Tenth floor, 
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Federal Support for Chemistry 
During the past 2 years a substantial fraction of leading chemists has been 

associated with George Pimentel of Berkeley in the preparation of a 
National Research Council report detailing some of the progress, triumphs, 
and needs of their discipline. Much has happened in the two decades since 
the last NRC chemistry report. Chemistry retains a historic role as a 
crossroads of the sciences and a tremendous source of practical applica- 
tions, but new capabilities and new tools have been added. A host of 
powerful analytical instruments has become available. Theoretical chemis- 
try, in part based on the Schrodinger wave equation, is increasingly 
productive. Computer-produced three-dimensional displays of molecules 
are providing chemists with sharper insights into the geometries and 
interactions of molecules. Many of the approaches of physics are now being 
applied to obtain data on excited states of molecules and reaction mecha- 
nisms. 

Last summer, before the choice of the new editor and the selection of 
John Brauman as Deputy Editor for Physical Sciences, the decision was 
made to mark the occasion of the issuance of the Pimentel Report with the 
publication of a number of articles in Science. They are being published in 
this issue, which anticipates slightly the appearance of the report. The 
articles sample some of the research activities that are now making 
chemistry a less empirical and far more powerful discipline than most of our 
readers encountered during their undergraduate and graduate days. A few 
examples from these articles are cited. 

Molecular interactions (supramolecular chemistry) are the basis of the 
highly specific processes occurring in biology, such as substrate binding to 
an enzyme. Recognition of a substrate to a receptor requires both a 
geometrical fit and binding between the interacting species. In this issue a 
large number of different synthetic molecules are described that have cave- 
like structures which are capable of selective binding and hence separation 
of similar cations and anions. Other synthetic receptors may bind a 
substrate, effect a reaction on it, and release the products. 

Three articles describe relatively new work on the dynamics of chemical 
reactions. Experimental tools include ion beams, mass spectroscopy, ion 
cyclotron resonance, and lasers. Use of tunable lasers permits selective 
excitation of particular states with photons ranging from infrared to deep 
ultraviolet. One laser may be used to excite a molecule to participate in a 
reaction; a second may be used to probe the reaction products. Since very 
short laser pulses can be used, the time between excitation and interroga- 
tion can be less than seconds. A fundamental question to be investigat- 
ed by short pulse lasers is the time required for the redistribution of 
intramolecular vibrational energy. That is, one excites a particular bond and 
then observes fluorescence from other vibrational states. For the C-H 
stretching motion the time required to transfer energy to other vibrational 
motions is of the order of 100 femtoseconds. 

Heterogeneous catalysis plays a crucial role in the production of most 
industrial chemicals. Articles in this issue touch on efforts to achieve a 
better basic understanding of the mechanisms involved. Three factors that 
control surface catalysis are the atomic surface structure, an active over- 
layer on the surface, and the oxidation states of surface atoms. For 
example, the (1 11) crystal face of iron produces ammonia from N2 and H2 at 
500 times the rate of the (110) face at 20 atmospheres and 450°C. In the 
hydrogenation of CO over rhodium the yields are predominantly CH4. 
However, when Rh203 was used, oxygenated C2 and C3 compounds were 
produced, including ethanol, acetaldehyde, and propionaldehyde. 

Important progess is being made in chemistry. In proportion to its 
contribution to the advancement of other sciences and its contributions to 
the economy, chemistry is the most underfunded of all the natural sciences. 
It is to be hoped that the efforts of Pimentel and his collaborators will be 
rewarded by a generosity that is merited.-PHILIP H. ABELSON 
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