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The Optimam XL-A Analyticel Effective with physiological . <  -,T; >y$;-PL 
Ultracentrifuge. No other system concentretio~s/tempratures- $Fey!F 
provides a more comprehensive charac- nondestructive analysis using bio- - $ 

terization of macromol& behavior. compatible buffer systems (with no ,-mi 
With its easy-to-use computer interface dismption of binding activity). ,3 - " --& 
and remarkable sensitivity to a wide - s,e3? 
range of sample concentrations, a The Optima XL-A. ~ o t h i n ~  Puts & I l.- "3%' -&am. 

the pieces together better. c-+@ it provides: 

Applications versatility-answem 
to asmciation~dissociation behavior, 
molecular weight determination, 
hydrodynamic parameters and more. 

Direct determination of molecular 
characteristics - based on fust-order 
thermodynamic principles, the XL-A 
requires no standards. It is the 
standard. 
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Another useful innovation in centrifu- %& 
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+ Guman. eed 
RNA PCR 
% ehc~ices. To ensure efficient RNA PCR-even for complex secondary 
structures-we give you two different RNA PCR kits. One with reverse transcriptase and 
ArnpliTaq" DNA Polymerase. The other with rTth DNA Polymerase, a unique recombinant 
enzyme which can also act as a thermostable reverse transcriptase. (A simple buffer 
change permits PCR amplification by the thermostable DNA polymerase.) Both kits offer 
unmatched sens!tivity. Each includes everything you need to perform RNA PeR in a single tube. 

l2meAmp*RNAm Kt and GeneAmp. 
T h ~ ~ l e  rTW l % e v e m M p t a s e  RNAP R EL 

livo more innovations from perkin-~lrner Cetus. 
Backed by our PCR Performance Guarantee. 

In the U.S. call PE XPRESS at 1-800-762-4002 to order. 
Or call 1-800-762-4001 for technical information. 

Outside the U.S, contact your local ]R?rkin-Elmer repreeentative. 

E U ~  vaterstenen, GWWIY'FBI: wmm-nz  ax ~9-810&8897 
mhesl, ~snada ~gl: ~I-+~-zz * 5i~-rnm 

Far- tdeltama Austratia 'FBI: 6l-3-560-4566 FEW W58032n 
Latin America Mexico Cv, ty. Mexioo 181:-553-7'077 Fex: 52-5-593-EZ3 
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1187 This Week in Science 

Congress of Entomology and Human Rights: T. EISNER AND Y. ORLOV . Corn 
Power: G. MARLAND AND A. TURHOLLOW 

1200 The Foundations of Research . Can Big Science Claim Credit for MRI? 
1203 Icy inferno: Researchers Plan Oil Blaze in Arctic . How to Scrub an Arctic 

Oil Spill 
1205 Science Education: Where's the Beef? 

New Award Debuts at NIH 
1206 Academy Panel Split on Greenhouse Adaptation 

1207 Listening to the Music of the Spheres 
1208 Venus Caught in a Geologic Act? 
1209 A Painless Route to Parallel Computing? 
1210 Hydroxl, the Cleanser That Thrives on Dirt . Pinning Down a Will-o'-the-wisp 
1212 Chemistry With a Thousand Faces: New Ways to Play With Clay . Turning 

Polymer Spaghetti Into Lasagna . Coopting Nature's Own Nano-electronics . 
Bacterial Indigo Gives the Blues to Industrial Chemists 

1214 Briefings: Stanford Surgeon to Stay-After All Russian AIDS Puzzle . Early 
Quake Warning . New Chief for Women's Health . Slamming Natural Gas Into 
Petrol . Disney Discovers . Children Who Want to Bear Children . Let the Sun 
Shine In 

1233 Instruction-Level Parallel Processing: J. A. FISHER AND B. R. RAU 
1242 Natural Language Processing: A. K. JOSHI 
1249 Computer Vision: Y. ALOIMONOS AND A. ROSENFELD 

Three-Dimensional Modeling of RNA: F. MAJOR, M. TURCOTTE, 
D. GAUTHERET, G. LAPALME, E. FILLION, R. CEDERGREN 
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COVER Conversion of images into digital form is one aspect of computer vision. 
Once digitized, an image can be processed, manipulated, and interpreted. The 
matrix of numbers is the numerical representation of the light and dark regions 
within the square border around the woman's eye. The articles in this issue survey 
developments in computer vision, robotics, parallel processing, and natural language 
processing. See editorial, page 1189, and amcles, pages 1227 to 1254. [Cover by 
Julie Cherry; digital image of Sarah Bernhardt courtesy of Azriel Rosenfield] 

Imaging Powders with the Atomic Force Microscope: From Biominerals to 
Commercial Materials: G. FREDBACHER, P. K. HANSMA, E. RAMLI, 
G. D. STUCKY 
The Dark Side of Venus: Near-Infrared Images and Spectra from the 
Anglo-Australian Observatory: D. CRISP, D. A. ALLEN, D. H. GRINSPOON, 
J. B. POLLACK 
Climatic Change in Tasmania Inferred from a 1089-Year Tree-Ring Chronology 
of Huon Pine: E. COOK, T. BIRD, M. PETERSON, M. BARBETI, B. BUCKLEY, 
R. D'ARRIGO, R. FRANCEY, P. TANS 
Rel-Associated pp40: An Inhibitor of the Re1 Family of Transcription Factors: 
N. DAVIS, S. GHOSH, D. L. SIMMONS, P. TEMPST, H.-C. LIOU, D. BALTIMORE, 
H. R. BOSE, JR. 
Cell Cycle Regulation of Histone H 1  Kinase Activity Associated with the 
Adenoviral Protein ElA: A. GIORDANO, J. H. LEE, J. A. SCHEPPLER, 
C. HERRMANN, E. HARLOW, U. DEUSCHLE, D. BEACH, B. R. FRANZA, JR. 
Requirement of Microfilaments in Somng of Actin Messenger RNA: 
C. L. SUNDELL AND R. H. SINGER 
Structure and Functional Expression of a Human Interleukin-8 Receptor: 
W. E. HOLMES, J. LEE, W.-J. KUANG, G. C. RICE, W. I. WOOD 
Cloning of Complementary DNA Encoding a Functional Human Interleukin-8 
Receptor: P. M. MURPHY AND H. L. TIFFANY 
Viral Persistence in Neurons Explained by Lack of Major Histocompatibility 
Class I Expression: E. JOLY, L. MUCKE, M. B. A. OLDSTONE 
Modulation of Cardiac Sodium Channels by CAMP Receptors on the Myocyte 
Surface: L. A. SORBERA AND M. MORAD 
Autoassociation and Novelty Detection by Neuromechanics: W. J. DAUNICHT 
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Whether you use NEN" =e~!= m-- - cobalt chloride out of terminal 
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DuPont 35S-labeled deoxynucleo- 
sequence clarity and readability. +- -- -- -- -=t -- -- tides are compatible with 3'-end 
That's because only NEN nucle- -. - -- ,- -- - - -- labeling protocols. 
otides contain Tricine, DuPont's -- - -- 

- - s2- For additional information 
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I 
nucleotides by fax, 24 hours a 

consistent sequencing results. -- - day, 7 days a week, call DuPont 
What's more, only DuPont - - FaxBack" at 1-800-666-6527 (or 

offers you the choice of quality- - 302-892-0616) and request 2203. 
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Sequenase" DNA sequencing NEG-OMH 
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For the Quantitation of cytokines in fluids ... 

The Td to h ~ m r e l y  Measme 
Cytohes I lrnrnunoassay vs. Bioassay of complex biological fluids. 

The usual assay for a specific Each Quantikine kit has been 
cytokine is based on its ability to affect formulated under exacting standards to; 
the growth or differentiation of an ensure that it is: 
actively growing, indicator cell line. 

However, since most of these Sensitive -detects less than 10 pglml. 
indicator cell lines can respond to many 
growth or inhibitory stimuli (including Rapid -results in less than 4.5 hours. 
other cytokines), precise detection and 
quantitation of a specific cytokine in Specific -unaffected by the Presence of 
such complex fluids as: cell culture Other cytOkines. 
medium, serum, plasma, urine and 
synovial fluid (see e.g. J. of IMMUNO. Calibrated -to WHO (National Institute 

for Biological Standards and Control) 45:89 990 pp 25l 4-2519) proves lnterlm refere"ce standards. 
difficult and often imprecise. 

Now with the QuantikineTMseries of 
"sandwich" immunoassay, a precise, 
accurate quantitation of a given human ,,, ,, ,,,, ,,,,,, ,,,, 
cytokine can easily be made in a variety DIAGNOSTIC OR TnERAPEunc PROCEDURES. 

To place an order or request product information, d l  us at 1-2400. 
I 

In Europe c ~ ~ f q c t :  In Japan contact: Your Source for Cytokine Reagents 
B r ~ i I m O I ~ ,  Ud. FunakosN co.. hi. FWD Systems 
4-10 The Quadrant. Barton Lane 9-7. Hongo 2-Chome 614 McKinley Place N.E. 
Abingdon. Oxon OX14 3YS Bunkyo-ku. Tokyo 113 Minneapolis. MN 55413 
Telephone: 0865 781045 Telephone: 81 3 5684 161 6 In Minnesota: (61 2) 
3792956 Fax: 0235 53342 Fax: 81 3 5684 1633 Fax:(612)379-6580 

Telex: 838083 BloTEc G Telex: J28489 FuNA SYSTEMS Telex: 750627 
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N ikon's Microphot-FXA . . . 
the first research 

microscope to  display 
real intelligence.. . 

complex microscopy total magnifica- 
and photo protocols with user tion and prints it on the film. 
defined software management. 

the DX code from the 
and automatically 

sets the film speed. 

control of 
brightness, motorized nose- 

images called The 
best in microscopy today" with a 
choice of over 130 CF lenses 
including new 1.4 N.A. 60x and 
l00x oil phn apochromats. 

pke,  focus, stage movement, the bMhm'ow photo light path selection and light image in the shortest 
exposure time. condensor aperture. 

hard copy of all 
functions via desktop printer. controls in a sinale %roo-control 

center" so your %s never leave 
the specimen. data and automated 

functions for UP to 3 attached 
effortlessly 

between transmitted or 
cameras independently for a 
total of 18 separate data print 
files. reflected tiaht techniaues includ- 

ing: brightkid, darkffeld, DIC, 
pol, fluorescence, rectified. phase 
contrast, interferometry, 
Hoffman Modulation Contrast" 
and VRM illuminator. 

key camera and 
microscope data on a clear, 
bright LCD screen. 

with a host 
computer for remote control 
and quantitative applications. 

to computer 
commands via RS 232 protocols. 

Ydvejust begun to  touch on 
the total system advantages of 
the Nikon Microphot-FXA. 
Discover more. Contact Nikon 
Inc., Instrument Group, 1300 
Walt Whitman Rd.. Melville, NY 
1 1 747-3064, (5 1 6) 547-8500. 

exposure time, film 
speed, frame number, bracket 
exposure adjust, lux intensity, 
auto-scale, photo magnification 
or user defined ID file name/ 
number on the film. 

Nikon 
Extending Man's Vision 

Circle No. 92 on Readers' Senrice Card 
- -* red trademark of Modulation Optlcs Inc 



Hard Copy your PCR 
productswith one-step 
TA Cloning". 

A Universal 
System for Cloning 
PCR Products 
Direct hard copy cloning of PCR* products 
into the multiunctional pCR200OW vector 
is now possible with the new TA Cloning 
kit from Invitrogen. This system elimi- 
nates inefficient, time consuming reactions 
normally involved in cloning PCR prod- 
ucts and allows direct cloning of amplified 
nucleic acids from genomic DNA, cDNA 
or recombinant lambda, cosmids and YACs 

TA Cloning requires: 
111 NO purification of PCR products 
111 NO modification of primers to 

incorporate restriction sites 
111 NO restriction enzyme digestion 
111 NO modifying enzymes 
1!1 NO sequence information 

The TA Cloning system from lnvitrogen 
allows bluelwhite color selection of 
recombinants from the pCR2000 vector 
and is useful for most PCR reactions 
including: 

Symmetric PCR Inverse PCR Alu 
PCR Sequence independent PCR 
mRNA PCR Sequence Tagged Sie 
PCR Anchored PCR 
TA Cloning is an ideal system for direct 
sequencing and expression of PCR 
products and provides a means of safe- 
guarding precious samples for future 
analysis, probe generation or other 
manipulations. The prepared pCR2000 
vector is designed to take advantage of 
the universal ragged ends generated by 
the terminal transferase activity inherent 

in thermophilic polymerases. Each kit 
contains prepared pCR2000 vector, liga- 
tion reagents and' competent E. coli for 
20 reactions. For more information on 
these and other PCR products call; 

TOII Free 1-800-955-6288 
3985. B Sorrento Valley Blvd. 
San Diego, CA 92121 
(619) 597-6200 Phone (619) 597-6201 Fax 

ISH BIOTECHNOLOGY LTD. UK - TEL: 44-235529449s AMS BIOTECHNOLOGY UK LTD, UK - TEL: 
44-993822786 BDH INC., CANADA - TEL: 800-268-0310 BIO-TRADE, AUSTRIA - TEL: 43-2228284694 . ? CELBIO, ITALY - TEL: 39-24048646- FUNAKOSHI PHARMACEUTICALS, JAPAN - TEL: 81-356841622 
ITC BIOTECH GMBH, GERMANY - TEL: 06221-303907 KEBO LABS AB. SWEDEN - TEL: 46-86213400 
MEDOS COMPANY PTY LTD, AUSTRALIA - TEL: 61-38089077 

'PCR is m r e d  by U.S Pdt, r's 4,683,202 and 4,683,195 issued to Cetus Corporation 
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... which is more than I can sav about that meatloaf." 



cDNA Cloning Technology.. . 
That Towers Above The Rest 

The Librarian cDNA construction 
system offers direct eukaryotic or 
prokaryotic expression, uni or 
bidirectional cDNA insertion and 
chemical or electrocompetent 
E.coli transformation. 

~ r r y o t i c  
Pmkaryotic 
Yeast 
Unid~recl~onal mi 
Bldirenlonal 
RNA Pmmoters 
M13 Origin 
NA Screening e . 0 .  
Ab Screening 
Pannlng 

In addition, each Librarian kit con- 
tains every reagent needed to 
turn RNA to recombinants plus; 

Eukaryotic and Prokaryotic 
Expression Cloning Using 
Multifunctional Phagemid and 
Lambda Vectors. 
Highly Efficient cDNA 
Synthesis and Non-palindromic 
Ligation for Complete 
Representation. 
Electroporation or Chemical 
Transformation for Increased 
Numbers of Recombinants. 
Accurate cDNA Sizing for 
Greater Representation and 
More Information per Clone. 
Full Length cDNA >10Kb 
using MeHgOH Denaturation 
and AMV Reverse Transcriptase. 

Lane 1 Lane 2 Lane 3 Lane 4 v 

H I 6 0  cells a n d  urnbllcal cord 
endothdial cells, respect~vely. 

For over three years Invitrogen's Librarian has led the way in cDNA synthesis. Each kit is 
guaranteed and each reaction is fully optimized to provide the highest efficiencies. Our 
technical service people can help you determine which kit is right for your research. 
Put the most advanced cDNA technology available to work for you today. 

3985-8 Sorrento Valley Blvd. San Diego. CA 92121 (619) 597-6200 (619) 597-6201 Fax 

BRlTlSH BIOTECHNOLOGY LTD. UK - TEL 44-235529449 AMS BIOTECHNOLOGY UK LTD UK - TEL 
44-993822786 BDH INC , CANADA - TEL 800-268-0310 BIO-TRADE AUSTRIA - TEL 43-2228284694 
CELBIO, ITALY - TEL 39-24048646 FUNAKOSHI PHARMACEUTICALS JAPAN - TEL 81-356841622 ITC 
BIOTECHNOLOGY GMBH, GERMANY - TEL 06221-303907 KEBO LABS AB, SWEDEN - TEL 46-86213400 
MEDOS COMPANY PTY LTD. AUSTRALIA - TEL 61-38089077 
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Instant Autoradiography Means the End of the Dark Ages. 
Finally. The end of the Dark Ages. Which means the end of outdated darkroom technology, time-consuming exposures and the 
narrow "linear" range of film. Now there's a state-of-the-art imaging system that's as close to instant autoradiography as you 
can get: The PhosphorImagerm from Molecular Dynamics. 

The PhosphorImager gives you results 10 times faster than X-ray film and at a lower cost per image. It uses advanced storage 
phosphor technology that provides image sensitivity up to 100 times greater than film. And it lets you achieve a dynamic linear 
range of 100,000:l-some 400 times better than film. Just as important, multiple users can enjoy all these benefits with no 
waiting. Because the PhosphorImager provides completely independent exposure and analysis capabilities. 

The PhosphorImager is the most popular filmless autoradiography system in the world. Find out why. Contact Molecular 
Dynamics today. In the US., call 800-788-0634. In Europe, call 44 732 63137. Elsewhere, call 408-773-1222. Or fa your inquiries 
to 408-773-8343. 

880 East Arques Avenue Sunnyvale, CA 94086 800-788-0634 408-773-1222 rn Molecular 
Dynamics 

hmvatiw opbical Systems for Molecular Biology. 
QMoleculsr Dynsmies. PhosphorImsger is s tradeznark of Molecular qmamics. 
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BIO BUSINESS 
Workshops, seminors and contact stonds 
will deal with questions of financing 
(BIO FINANCING), cooperotion between 
companies (BIO PARTNER) and vocotionol 
orientation (E l0  JOB). 

amrne is devoted 
&. 

I 
Environment and recycling International seminars presented by groups 

BlOTECHNlCA Honnover'91 is the most of exhibitors from porticulor countries. 
Upon request, we shall be glod to provide you 
with more detailed information on the trade foir 
and accompanying progromme. 

imoortont international  lotf form for information 
and communication of the year for experts in the 
research and industriol sectors. 

BIOTECHNICA '91" 
INT. TRADE FAIR 
FOR BIOTECHNOLOGY 
HANNOVER 22.-24.10.91 * BIOTECHNICA is an official event of DEUTSCHE MESSE AG, HANNOVER/GERMANY 

(Q DEUTSCHE MESSE AG, HANNOVEWGERMANY 

Further information: Hannover Fairs USA, Inc. 103 Carnegie Center, USA-Princetown, New Jersey 08540, P.O.Box 7066, 
Tel. (609) 9871202,Telex 51 01011751, Fax (609) 9870092 
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A HANDYGUIDE '1T) CHOOSING 
YOUR FUTURE WORI(F0RCE. 

Are they in the middle of everything? 
New York in an hour fifteen. Washington in 
an hour and a half. Anywhere in the world, 
from Philadelphia International Airport. 

Can they commit? 
Southeastern Pennsylvania can 
promise you enough electrical 
power to power you into the 
2000's. Without foreign oil, 
thank you. 



VITAL NEW INFORMATION FOR LIFE SCIENCE RESEARCHERS 

Technological Advances in 
ProteinIPeptide Research: 
Trends & Techniques for the '90s 

A WORLDWIDE SCIENTIFIC 
SEMINAR TOUR SPONSORED BY 
APPLIED BIOSYSTEMS 

Rapid advances in protedpeptide research 
have broadened the applications and in- 
the challenges of this dynamic field As some 
scientists delve more deeply into the complexi- 
ties of protemlpeptide structure and function, 
and others find this information becoming vital 
to new areas of research, the incorporation of the 
latest powerful techniques becomes essential. 

This event will feature leaders from a vari- 
ety of scientific disciplines who will provide an 
overview of the trends and advances which are 
reshaping protedpeptide research. In addition, - - -  
leading scientists frmn Applied Biosystems will 
chair interactive workshops discussing many 
techniques readily applicable to participants' 
current research needs. 

The information presented at 'Technolog- 
ical Advances in ProtemiPeptide Reseaxh can 
provide information critical to your research in 
today's demanding scientific environment. 
Call today to register for this important one-day 
offering in a city near you. 

SPECIAL WORKSHOPS 
The Role of PDMS in the Protein 
Structure Laboratory 
Microanalysis of Electroblotted 
Proteins 
Immunochemical Applications 
of Synthetic Peptides 
Capillary Electrophoresis and the 
Structural Analysis of Proteins 
and Peptides 
Approaches to Glycoprotein 
Structural Analysis 
New Approaches to the 
Micropreparative Isolation of 
Membrane and Native Proteins 

New York, NY: Monday, October 14 
Boston, MA: Tuesday, October 15 
Atlanta, GA: Wednesday, October .16 
Houston, TX: Thursday, October 17 
Irvine, CA: Friday, October 18 
San Francisco, CA: Monday, October 21 
Rockville, MD: Wednesday, October 23 
Phiadelphi PA: T h d y ,  October 24 
Chicago, IL: Tuesday, October 29 

PLENARY SESSION TOPICS Indianapolis, N Wednesday, October 30 

Advances in Protein Structure SPACE IS LIMITED 
AnalysislPrediction 
The Functional Role of Post 
Translational Modification 
Current Trends in Modern 
GI ycobiology 
Characterization of Peptid&tein- 
Based Therapeutics 



rrom sample prep 
to vour answer 

J 

... in one LC! 

... a revolutionary concept in liquid chromatography. 
"Automated preparation of your sample combined with 
complete LC analysis." 

"Unmatched performance with independent space-saving 
modules or an integrated system." 

"Simple to run, with one easy-to-learn user interface and 
keyboard." 

"Guaranteed reliability, ensured by the industry's only 
5-year system warranty." 

Whatever your application, SpectraSYSTEM takes you from 
@ Spectra Physics Analytical sample prep to your answer... in one LC system. Contact your 

local Spectra Physics Analytical Representative for the details. 
D i s c o v e r  t h e  Q u a I i  In North America call 1-800-424-7666. 

To request literature circle reader service number 99 
To have sales representative call circle reader sewice number 100 



The storage of important 
scientific data should never 
be left to chhce. Which is 
why more researchers are using optical disks for their 
secure data storage. With the fusion of WORM and erasable 
functionality into a 1 GByte disk drive, Maximum Storage's new 
DUElTFU stands alone as the premier optical disk subsystem. 

DUETTE makes optical storage easy. Just connect the drive to your 
computer, load the operating software and you're in business. DUETTE 
works just like a standard disk drive, so you already know how to use it. 

Need archival permanence? Insert a WORM disk and write away. Want 
reusable storage? Use an erasable disk instead. With 1 GByte of capacity, these 
5 '14-inch removable disks are ideal for data-intensive scientific applications. 

What's more, DUETTE is available for both PC and Sun SPARCstation 
platforms. Data interchange between these two popular computing 
environments is fully supported, so disks written by a PC can be read by a 
SPARCstation and vice versa. And support for other popular computing 
platforms will be available later this year. 

Since 1987, Maximum Storage optical disk drives have 
been the choice of the research, medical and scien- 
tific community. With DUETTE, this choice is 
made even easier. And with our direct sales hot 
line, you can be assured of prices that will 
not send your budget into hyperspace. 

If you're tired of risking your 
valuable data to bad sectors, 
stray magnetic fields and 
head crashes, then call 
or write for our in- 
formative data pack. - 

Or better yet, pick up 
the phone and order 
your.DUETTE today. 

I AVAILABLE 

NOW! 
r - To Order, Call Our 

V Direct Sales 
Hot Line 

1-800-THE-MAXX 

- Optical Solutions With a Future 
All trademarks registered by their recpctive companies. 

Maximum Storage, Inc. 5025 Centennial Blvd., Colorado Springs, CO 80919 (719) 531-6888 
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Enhance your vision. 1 

Fw information arcle reader service number 45 
For a demonstration cirde reader service number 46 



THE WRCK INDEX: 

Classic. 
Concise. 

contemporary 

The EleventhKen 
Essential than Ever 

chemicals, and biologicals 

MERCK 
A CEMURY (X W E S  ANDVISKm 

Enclosed is my payment of $35.00 for Merck & Co., -_-- 
the Eleven&/Centemial Edition of Professional a d  - 
THE MERCK INDEX: I will not be Consumer Publishing 

Please allow fwr tosu weeks fordelnery. 
-*--*- ..- -.#. -- - - - > - - - I * -  

rn rn 
From Ampules and vials to 
from Cell Culture to En- 

I wkmt&emfal Testing; from Sampling 
: ~ d M l i n q  to Analysis - The M d  

9501 N LOTH STREET, MIUVlllE NJ 08332-2Q93 USA 
Ext  2578 
FAX: 1809-825-1 388 





BEFORE TRUSTING YOm 
ASIC FOR SOlME LETT 

n expert opinion can be a big help A spending a quarter of your life or more in 

when you're trying to make an retirement. You want to be sure the money 

important decision. you're setting aside for that purpose is 

I I Like choosing a retirement plan. That being managed wisely, building a secure 

can be compli- future for you and the people you love. 

cated, especially = WHERE DO YOU TURN 
these days. FOR GUIDANCE? 

There are things A good place to start is with the three inde- 

you'll want to pendent analysts of financial companies: 

know. How stable " - A.M. Best Co.; Standard & Poor's; and 

is the company you're considering? How Moody's Investors Service. Their ratings 

sound are its investments? Its overall are widely recognized as reliable indicators 

financial health? After all, you may be of just how strong a company really is. 

b 
O 1991 Tracber~ Iwurance and Annuity Assocktion ColLgr Rrtircnunt Eqt~~'rirs Fund. For mom complctr i"formation, inclu3iny r b a r p  an3 c.rpcn~c~, call 1-800-842-2733, 



In evaluating TIAA, all three firms 

gave TIAA their highest grade. Out 

of 2,200 life insurance companies 

7 nationwide, less than 10 now hold this 

distinction. 

IN THE FINAL ANALYSIS, 
TIAA IS LETTER-PERFECT. 

We received A+ from A.M. Best, AAA 

from Standard & Poor's and Aaa from 

Moody's. These ratings reflect not only TIAA's 

by its guaranteed rate of return and 

opportunity for dividends, there's 

the CREF variable annuity with four 

different investment accounts to give 

you the flexibility you want as you save 

for the future. 

Together, TIAA and CREF form the 

nation's largest private retirement system, 

with over $95 billion in assets and more 

than 70 years of experience serving the 

FUTURE TO ANY COMPANY, 
ERS OF REFERENCE. 
claims-paying ability, but also its exceptional 

financial strength, superior investment 

performance, and low expense structure. 

With letters of reference like this, you can 

have peace of mind knowing TIAA is helping 

to build not only the kind of secure retire- 

ment you want and deserve, but also the 

kind of solid investment performance needed 

to make your retirement really special. 

educational community. For over one I I 
million people nationwide, the only letters I I 
to remember are TIAA-CREF. I I 

I SEND NOW FORA FREE 
/ RETIREMENT INVESTlVlENT m, 

including a Spec la lRepor t  on TIAA ~nvestments. ' I Mail this coupon to: TIAA-CREF, Dept. QC, 

1 730 Third Avenue, New York, NY 10017. O r  call 

I 
1 800-842-2733, Ext. 8016. 

CREE FOUR MORE LETTERS I N a m e  (Please print) 

EVERYONE SHOULD KNOW. I 
I A&redd 

In addition to the maximum safety of I 
the TIAA traditional annuity, afforded I c i t y  state z i p  COJC 

I In.rtllut&n (Full name) 

Ensuring the future I 
I Dayt ime Phone ( ) 

for those who shape itY 
TIAA-CREF Participant I f  yes, Snchr Security # I O Y r r O N o  - - 

I S913 
fit. 5509 for a pro.rpectu. Read the prospectu.c carefully hejhre you inue~t or send mone.y. I 



P H A R M A C I A  P - L  B I O C H E M I C A L S  

High-Qualit y PCR Sequencing 

i)(.lt- rcxingoi~tah~l ip  of 1>SA I 'o l~rne~iz~t iot~ Aliu. .4 
t.irgct we~um~ce rn humall genomic. 1)S.I \v3s ~:~ipiltied 
usllig I)h:\ I'oiyi~ient~tiori \ t i \  \ \ h r h  h.ld k ~ n  rtored 
ilncier \.irious condition\. Ialiv I .  \toragc at -70 (1 tor thrcr 
months; I.me 1, .~tit.r $0 tTc~/v/tll.~\\. iy i r \  i-70 (:to 3- ( 1 ) ;  
~riJ I.lnc 3,  \torcJ . ~ t  i- ( tor ~ I I I - L Y  ~nonth\.  The marker 
,111 i \  ox-1-4 l<i- L)X.4-!fG~~, 111 12--41M-ll I $. 

1 Nowadays, it seems like everyone wants to 
generate hghquality sequencing data h m  
PCRt products. And that's not always easy. 

One sure way to get smrted, though, is to choose 
nucleotides of the highest quality. But how do you 
choose? By joining the thousands of scientists 
around the world who rely on ultrapure solution 
nucleotides h m  Pharmacia P-L Biochemicals. 

kiluencing rcllrio obtained 
nith column-purihed PCK- 
pnxluct\. :\ \lintprep Spun 
( i ~ l i ~ m n  12--i101-C)1. -0'7) WJS 

uceii to retlio\r prinien and 
uriincoqx~r.~tc.~l nllcleondm 
from the ~rnplifieci I1N.I prior 
to wrluericlng. The ti<pres In 
the rnargln denote dimnce 
from the S ' m d  ot  the 
W ~ L I ~ I I C ~ I I ~  pnlncr. 

Backed by P-L's 40 years of experience with 
nucleotides, and Pharmacia's world-renowned 
expertise in p&tion. Try them for yourself and 
see...then enjoy Pure Performancem results in your 
own F'CR and sequencing mats. 

In the U.S., order toll-free (800) 526-3593. 

dN'IP?kt 27-2035-01 I.abdq Mix-dA 27-20%M 
4 s o l l a i o n s , e s r c h ~ ~ 2 5 ~ l o f 1 ~ a t 1 0 0 m M  1soltioawith3(WIFs(nodATP); l O ~ l o f e a c h a t 2 0 m M  
ddMPSa 27-2045-01 ~ f f i - d c  27-U)9741 
4 ~ 0 1 ~ ~ c o n t a i n i u g 0 . 5 ~ l o f 1  ddNTPat5mM 1 d u t i o n ~ 3 ~ ( n o d C T P ~ l O ~ l o f c r h ? t 2 O m M  
DNA I'dpamm . , Miu 27-209401 LdKBigMixdG 27-209801 
1~utioncomaining4<WZPqwith1Opolofea$lat2OmM 1 d ~ w i t h 3 ~ ( n o d G I p ) ; 1 0 ~ 0 f e r h a t 2 O m M  

Iabe&g*a 27-209941 
1 s o l u t i o n w i t h 3 ~ ( n o d T I P ) ; l O ~ o f c g c h a t 2 0 m M  

~ P C R  (polymerase chain reaction) is covered by U.S. Patents issued to 
Cetus Corporation. A license for the use of PCR for research and testing 
purposes may be obtained by purchase of Perkin-Elmer Cetus GeneAmpTL" 
PCR Reagent Kits. Nothing in this adverrisement should be construed as 
an authorization or implicit license to practice PCR under any patents held 
by Cetus Corporation. 

0 Pharmacia 

P-L Biochemicals 
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"The ideas represented in Parallel Distributed Processing fundamentally 
challenge the main concepts and assumptions of modern cognitive science." 

HANDBOOK OF THEORETICAL - lames G Greeno, The New York Times Book Revieiv 
COMPUTER SCIENCE PARALLEL DISTRIBUTED PROCESSING 
Volume A: Algorithms and Complexity Explorations in the Microstructure of 
Volume B: Formal Models and Semantics Cognition 
J. van Leeuwen, University ofutrecht, Managing Editor Volume 1 : Foundations 
Volume A. 996 pp $135 00 Volume 2:  Psychological and Biological Models 
Volume B, 1,273 pp. $1 50.00 lames L. McClelhnd, David E .  Rumelhart and the PDP 

$19 95 each vol , $37 50 2-vol. set, paper 

FOUNDATIONS OF ROBOTICS 
Analysis and Control 

EXPLORATIONS IN PARALLEL 

Tsuneo Yoshikawa 
DISTRIBUTED PROCESSING 
A Handbook of Models, Programs, 
and Exercises 

INTRODUCTON TO THEORETICAL James L. McClelland and David E .  Rurnelhart 
KINEMATICS "This publication, produced by one of the leading neural 

network groups and illustrating much of their work, is a 
landmark.. . The book contains an introduction to the 

ARTlFlCLAL VISION FOR 
programs, as well as exercises that illustrate important 
concepts about neural networks.'' - Michael M.  Segal, 

MOBILE ROBOTS Science 

Stereo Vision and Mulltisensory Perception Workbook/software for IBM or Macintosh $37 50 

NATURALLY INTELLIGENT SYSTEMS 
Maureen Caudill and Charles Butler 

OBJECT RECOGNITION BY A comprehensive nonmathematical introduction to neural 

COMPUTER networks 

The Role of Geometric Constraints $19 95 

W .  Eric L. Grimson UNDERSTANDING 
NEURAL NETWORKS 

THE PERCEPTION OF MULTIPLE Computer Explorations 
Volume I :  Basic Networks 

A Connectionist Appraoch Volume 2,  Advanced Networks 

Michael C .  Mozer 
Maureen Caudill and Charles Butler 
A neural network workbook for students and researchers. 
October $29.95 each volume, includes workbook and software 
for IBM or Macintosh 

O n e  of the Most Promising Technologies of the Next Decade 
DESIGNING AUTONOMOUS AGENTS ACL-MIT Series in Natural Language Processing edited. 6y Aravind K, loshi 
Theo~y and Practice from Biology to COMPUTATIONAL MORPHOLOGY 
Engineering and Back Practical Mechanisms for the English Lexicon 
edited by Pattie Maes Gmeme D. Ritchie, Graham I. Russell, Alan W .  Black, 
$19  95 softcover and Stephen G.  Pulman 

TOWARD LEARNING ROBOTS November $35 00 

edited by Walter V a n  de Velde MORPHOLOGY AND COMPUTATION 
$1 9 95 soitcover Richard Sproat 

FROM ANIMALS TO ANIMATS April $35.00 

Proceedings of the First International THE CORE LANGUAGE ENGINE 
Conference on Simulation of Adaptive Hiyan Alshawi 

March $35 00 

edited by Jean-Arcady Meyer and Stewart W .  Wilson 
$55 00 soitcover 

THE MIT PRESS 
55 Hayward Street, Cambridge, A A A  02 142 
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