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Rimer Specificity Bremough. 
Perfect Match'"' Polymerase Enhancer 

Drama tically Reduces False Priming Enhances Specificity of PCR Amplification 

Perfect Matchm polymerase enhancer* is an additive for- 
mulated to greatly increase the specificity of primer exten- 
sion reactions (1,2). Primer-template complexes that con- 
tain mismatched nucleotides near the 3 ' terminus of the 
primer are destabilized by Perfect Match poly 
enhancer (3). However, perfect and ne 
primer matches or primers with repnn 
at the 5' end are not affected. T ~ L  
priming events is drama ti^ 
polymerase enhancer may 
ing events in such appli~-~;  
primer extension reactic 
amplificatio 

Figure 1 shows two examples of in vitro amplification 
reactions that are slgnhcantly enhanced by the addition of 
Perfect Match polymerase enhancer to the polymerase 
preparation. Note that in lanes 1 and 2, the desired PCR 

mot be detected unless Perfect Ma . . .  . 
imp' 



1271 This Week in Science 

Interfacing: G. T. A. K o v ~ c s  . Engineering Design: J. R. DIXON . Global 
Warming Questions: W. M. KAULA . Unscrambling an Egg: L. HAYFLICK 

1299 Cold Fusion Conundrum at Texas A&M . Wolf: My Tritium Was an Impurity 
1304 North Carolina Protests Chinese Pig Cartel 
1305 Amazonian Biodiversity 
1306 New Head for the WHO Global Program on AIDS 
1307 Peer Review Under Review 
1308 Briefings: Voyager's Last Light . Damage to Animal Research Mounts . Third 

World Pollution . Soviet Missile on Display . INS Puts Limits on Togetherness . U. of Maryland Gains from Glasnost . Turtle Navigation 

1313 No Pain, No Gain? 
1314 From One Coral Many Findings Blossom . Coral Pushes Back the Past 

Tolerance in the Immune System 
The Role of the T Cell Receptor in Positive and Negative Selection of 
Developing T Cells: M. BLACKMAN, J. KAPPLER, P. ~/~ARRACK 
Clonal Deletion Versus Clonal Anergy: The Role of the Thymus in Inducing Self 
Tolerance: F. RAMSDELL AND B. J. FOWLKES 
A Cell Culture Model for T Lymphocyte Clonal Anergy: R. H. SCHWARTZ 
T Cell Reactivity to MHC Molecules: Immunity Versus Tolerance: J. SPRENT, 
E.-K. GAO, S. R. WEBB 
Tolerance in Transgenic Mice Expressing Major Histocompatibility Molecules 
Extrathymically on Pancreatic Cells: L. C. B u m ,  D. LO, R. A. FLAVELL 
Self-Nonself Discrimination by T Cells: H. VON BOEHMER AND P. KISIELOW 
The Need for Central and Peripheral Tolerance in the B Cell Repertoire: 
C. C. GOODNOW, S. ADELSTEIN, A. BASTEIN 
Autoimmune Diseases: The Failure of Self Tolerance: A. A. SINHA, M. T. LOPEZ, 
H. 0 .  MCDEVI'IT 

. SCIENCE is published weekly on Friday, except the last week in December, and with a supplement in March by 
the American Association for the Advancement of Science, 1333 H Street, NW, Washington, DC 20005. Second- 
class Non-profit postage (publication No. 484460) paid at Washington, DC, and at an additional entry. Copyright 0 1990 
by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS. 
Domestic individual membership and subscription (51 issues): $80. Domestic institutional subscription (51 issues): $150. 
Foreign postage extra: Canada $46, other (surface mail) $46, air mail via Amsterdam $85. First class, airmail, school- 
year, and student rates on request. Single copy sales: Current issue, $3.50; back Issues, $5.00; Biotechnology issue, 
$6.00 (for postage and handling, add per copy $0.50 U.S., $1.00 all foreign); Guide to B~otechnology Products and 
Instruments, $20 (for postage and handling add per copy $1.00 U.S., $1.50 Canada, $2.00 other foreign). Bulk rates on 
request. Authorization to photocopy material for internal or personal use under circumstances not falling within the fair 
use provisions of the Copyright Act is granted by AAAS to libraries and other users registered with the Copyright 
Clearance Center (CCC) Transactional Reporting Service, provided that the base fee of $1 per copy plus $0.10 per page 
is paid directly to CCC, 27 Congress Street, Salem, Massachusetts 01970. The identification code for Sc~ence is 0036- 
8075183 $1 + .lo. Change of address: allow 6 weeks, giving old and new addresses and 11-digit account number. 
Postmaster: Send Form 3579 to Science, P.O. Box 1723, Riverion, NJ 08077. Science is indexed in the Reader's 
Guide to Period~cal Literature and in several specialized indexes. . The American Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objectives 
are to further the work of scientists, to facilitate cooperation among them, to foster scientific freedom and responsibility, 
to improve the effectiveness of science in the promotion of human welfare, to advance education in science, and to 
increase public understanding and appreciation of the importance and promise of the methods of science in human 
progress. 

SCIENCE, VOL. 248 



COVER An allegory of immune tolerance, inspired by M. C. Escher. Immune 
function depends on distinguishing between self and nonself. When the immune 
system cannot determine whether an antigen is self or foreign, self tolerance may 
hreak down and autoimmune disease ensues. The articles on tolerance in the 

1e system begin on page 1335. [Concept bv Linda J. Miller. illustrat 
:berry] 
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Second messenger 
research 
v 
Unique RIA technology 
v 
Scintillation proximity 
assay 
v 
Amersham's cAMP [""I 
scintillation proximity 
assay (SPA) system 
Order code: RPA 538 

Homogenous assay requiring no separation 
Effective and simple acetylation procedure 
Simple to use; convenient protocol 
High performance; choice of assay ranges 

cAMP [lz511 SPA system working ranges and sensitivity. 

Acetylation 
protocol 

Non-acetylation 
protocol 

Working ranges 2-1 26fmolltube 0.2-1 2.8pmolltube 
(0.7-42pgltu be) (66-421 4pgltube) 

Sensitivity 2fmolltube 78fmolltu be 
(0.7pgltube) (26pgltu be) 

Full details on the theoretical and practical aspects of scintillation proximity 
assays are given in our technical booklet 'Scintillation Proximity Assays - 
principles and practice', available on request. 

Amersham International plc 
Arnersharn UK 

Amersham 
Bringing science to life 

UK Sales Aylesbury (0296) 395222 Amenham Australla Pty Ltd Sydney (02) 886-2288 Amenham Belglum SAlNV Brussels (02) 770 0075 
Amenham Buchler GmbH & Co KG Braunshwe~g West Germany (0 53 07) 2 06-0 Amenham Canada Ltd Oakvllle ONT (416) 847-1 166 
Amenham Corporation Arllnglon He~ghls. IL USA (800) 323-9750 Amenham Denmark ApS BlrkerQd 45.82 02 22 Amersham France SA Les Ulls (1) 69 86 53 00 
Amity Mllan, Italy 2-5097720 Amenham Japan Tokyo (03) 816 6161 Amenham Nederland BV 's-Hertogenbosh 073-41 82 25 
Amenham - Norway branch Gjenum 02-54 63 18 Amenham Sweden AB Solna 08-734 08 00 
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... Presenting 
Four Formats 
1 - - 'ly 

35mm Slides 
* 3 1 / 4  ~ 4 1 1 4 "  

Transparencies 
* 8 x 1 O W  

Transparencies 

8  x  10" Prints 

Polaroid Instant Film 

Sigma lists an extensive line of Polaroid lnstant 
Films, for documentation and presentation: 
formats from 35mm to 8x1 0"; high-contrast and 
continuous tone black & white, and color; slide, 
print, and positive-negative films. Polaroid Film 
offers speed, economy, simplicity, security, and 
versatility. Only Sigma offers to deliver your 

I' 
order from stock as early as the next day. 

Data Software 

Presentation provides convenient computerized 
capabilities for managing results, from data 
acquisition to publication. 

I I 12 Polaroid MP-4 Camera Systems pvduce instant color and black & 
white presentation-quality slides and transparencies, as well as publi- Enzfitter- a data analysis program for kinetics, binding 

cation-ready prints. This multipurpose system also produces smaller studies, and pKa determinations. Data transformations are 

format pictures for recordkeeping, all without the need for darkroom fast and convenient. Graphical output is presentation- 
quality. 

or studio . Grafit (shown)- orovides advanced data analvsis and 

For additional information about our entire line of laboratory and 
photographic equipment see pages 171 7-1 856 of the 1990 General 
Catalog. Questions? Call our Technical Service Department 
at 800-325-5832. 

TO ORDER: 

Telephone: 
USAlCanada .......................................... 800-325-301 0 

............................................ 
Outside USNCanada 

.................................. 
(Call Collect) 31 4-771 -5750 
FAX: USAICanada 800-325-5052 
Outside USNCanada .............................. 31 4-771 -5757 
TWA or TELEX: ...................................... 910-761-0593 or 

434475 

, . 
quality graphics under the ~ icro io f t  Windows 

environment. Exports tables and graphs to other Windows 
programs including PageMaker. 

Sigmaplot- raw data to finished graphs with ease. Data 
from keyboard, ASCII files or other database formats are 
plotted with sophisticated curve-fitting algorithms up to 
12th-order polynomial. Multiple graphs per page with error 
bars, Greek letters, and math symbols. Output to dot-matrix 
or laser printer. 
WIMP- Wisconsin Interactive Molecule Processor helps 

you create professionalquality chemical structures in a 
fraction of the time needed for manual methods. Draw on- 
screen with a mouse. Import templates from a built-in library 
or your own previously drawn structures. Copy, rotate, 
invert, zoom, erase. Standalone and Windows versions 



FTS takes 
the guesswork out 

FTS gives you full m i m m  amtml for automatic freezeQying opedim. T'his a€fordable 
system means you won't waste valuable time design& freeze-drying protocol, monituring start-up and 
shutdown and watchkg for overload conditions. 
Check these features against any other system: 

Five modes of operation including automatic, semi-automatic 
and programmable 
Shelf temperature stability of *0.5OC FTS Systems, Inc. 
Reliable electromechanical stoppering-without platens or PO Box 158 
air bladders Stone Ridge, NY 12484 
Vacuum, temperature and time can be digitally displayed at TWX 510-247-0547 
any point in the cycle FAX 914-687-7481 

w Titanium condensers provide superior cormion resistance see us at CRYO '90 
Learn how micmpmmm control can improve ClrcleNo.20onReaders'SenriceCard 

performance in your lab. Call TOLL-FREE 800-765-6787. 



Rapid Gel has I I I 

Master Scan has it all, 
The MasterScan Interpretive 
Densitometer delivers very 
high image resolution and un- 
precedented vector processing 
power to analyze all your 
electrophoresis gels . . . rapidly, 
accurately, and thoroughly. 

Its comprehensive software for 
I-D and 2-D gel analyses is easy 
to use, and delivers the resultant 
data in the widest variety of 
reporting formats. 

Superior image acquisition . . . 
complex gel analyses . . . complete 
data reporting. . . MasterScan 
has it all. And best of all, 
MasterScan is very affordable! 

MasterScan combines all the 
right tools for total gel analysis: 

High Resolution Images 
(4 Million Pixels) 

386/AT Workstation Featuring 
CSPI Vector Processor 

Complete Menu-Driven Soft- 
ware for Both 1-D and 2-D Gels 

Full Databasing Capability with 
Optical Disk Image Archiving 

Scanalvtics 

Scanalytics is a division of CSPI, 
a company with 20 years of 
experience in signal and image 
processing. CSPI offers hardware 
and software solutions for many 
disciplines. Scanalytics offers that 
expertise to you with MasterScan. 

For more information on putting 
MasterScan to work on your data, 
call or write: 

Scanalytics/CSPI 
40 Linnell Circle, 
Billerica, MA 01821 
61 7-272-6020 
FAX 508-663-0150 
E-MAIL cspi!scan 

A ~ivision %f CSPI 
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Increase your workspace distance of 105mm, you can use your 
with PhotoZoom@ biggest vessels. 

Only the Photozoom@ inverted Improve your view 
microscope offers you a choice of With our coated planachromatic 
three sturdy single piece stage plates objectives, you get an extra flat field, 
to accommodate all your vessels- edge to edge, for crisp, high contrast 
petri dishes, multiwell plates, culture viewing for both brightfield and phase 
flasks and roller bottles. contrast. For your photography, 

A simple finger lock lets you switch there's a 35mm camera port. 
the plates easily without tools. AU three 
plates are stable with maximum X-Y , Zoom to detail 
flatness. The largest provides a Our 0.8X to 2.OX zoom 
generous stage area of C, system lets you double your 
320mm x 208mm. magnification with each 

For smooth and rapid objective. Zoom continu- 
X-Y scanning, add a ously in focus, with no 
coaxial drive stage to the ss of resolution, and with 
180mm plate. For easy total magnification range 
access to your vessels, f 32X to 1200X. 
the condenser pivots out Put quality and efficiency 
of the way And thanks on your center stage with 
to the long working the Photozoom inverted 

microscope. Call for your 
personal performance. - 

I Stage Test I 

I A PhotoZoom, And Get A I 
I Bluegenes'" T-shirt, Free. I 
I Demo a Photozoom@ 

inverted microscope 
I 

I in your lab before July 
31,1990, and receive 

I 
I the latest in lab fashio 
. a T-shii bv the famous 

I 
I designer, 6 coli Just mail this cou- I 

pan on your letterhead with your I name, address and phone number I 
to Cambridge Instruments, PO. Box I 123, Buffalo, NY 14240. Or call I 

1 716891-3081. I 
Biuegenam ff 10 AU rights reserved D e S i n e s S  

I 

I "I""" 
-90 I 

n Cambr~dge 
Instruments 
CircleNo. 129m Readers' Senricecard 





This may be the last 
inverted microsco~e 
you'll ever buy. 

Designed to expand to investigations, micromanipuIa- 
the newest technologies, the tion, &urn ion ratioing and 
Nikon Diaphot makes certain image analysis, Diaphot is a 
you're on the cutting edge-- versatile and effective addition 

to any iahtory. this year, every year. which is why top researchers are 
choosing Nikon Daphot above all 

Tnat's why Nikon Diaphot has others to in&- with quantitative 
become the standard in analysis instrumentation from Spex 
researchchlevel inverted 
microscopy Diaphot International Inc. and 7facor 
doesn't just handle what& 
happening today Its design And, in &ition to its 
is virtually timeless, letting it versatile f l d l i t y ,  Diphot is 
adapt easily to even the renowned for de i i ing  i~ 
most innovative technologies. credibly crisp, dear images. 
In fact, a Nikon Diaphot That's the Nikm Diaphot. 

Designed and engineered 
with one thing in mind 

the needs of researchers 
everywhere... today and 
tomorrow. And that's 

623 Stewart Avenue, 

Nikon I 
. . 

NT-88 MicromanipalaHon Workstation 



SPECTRONIC 
3000 Spectrophotometer Enzyme Kinetics System I 

An enzyme picture 
is worth 1m tests The SPECIXONIC 3000 and the built-in eight-position cell 

holder allow you to measure seven tests at once. 

Now run those tests in less time 
The SPECTRONIC 3000 Spectropho- 
tometer Enzyme Kinetics System is 
up to 60 times faster than conven- 
tional spedrophotometers. Its 
advanced diode array system and 
an eight-position cell holder let you 
run hundreds of samples through 
your lab every day. 
Crunch more data 
Our Rabe Ana2ysis software gives you 
the power to accurately acquire and 
display up to 20 on-screen plots, 
capture reaction rates, isolate the 
linear portion of a curve and plot 
and calculate Log A of the curve. 
The Enzyme Kinetics sojhnv plots 
Lineweaver-Burk, Michaelis- 
Menten and Eadie-Hofstee curves 

then provides precise Q, V,, and 
y calculations. 
You can also see the effect of 
increasing inhibitor concentrations 
and display two sets of plots side- 
by-side to better understand 
enzyme mechanisms. And, the high 
resolution VGA screen makes it all 
easy on the eyes. 

Free demo diskette 
Learn how to increase your 
throughput. For a free SPECTRONIC 
3000 Spectrophotometer Enzyme 
Kinetics System demonstration dis- 
kette, call Milton ROY at 800454-9955. 
Or, circle the ~eadd.  Service Card 
for more literature and pricing 
information. 

@ MlLToN ROY 
Think of us in a whole new light. 
Circle No. 21 4 on Readers' Senrice Card 



Since IUUY, The Merck ln&x has kept up-to-date with the 
progress in science, accommodating the diverse interests of 
its readers. The newest edition, the Eleventhlcentennial 
Edition, continues this tradition with information on more 
than 10,000 significant drugs, chemicals and biologicals. 
New entries include pharmaceuticals with novel mecha- 
nisms of action, unique, naturally occurring compounds, 
and chemicals of environmental concern. 
It also features an entirely new therapeutic I 
categorylbioactivity index and CAS Regis- 
try Number indices. 
Circle No. 171 on Readers' Service Card 
Merck & Co., Inc., a research-intensive company, publishes 
The Merck Index as a non-profit servife to the scientific 
md medical wmmunities. I 

: Enclosed is my payment for $35.00 for the Eleventh/Centennial Edition 
of THE MERCK INDEX. I will not be charged for shipping (U.S. only). 

I Check enclosed. Make check payable VISA MasterCard 
I to Merck & Co., Inc. 
I 
I 
I 
I Card No. Exp. Dare 
I 

signature 
I 
I Name 
I Merck & Co., Inc. 
: -  Professional Handbooks 
I Department 753 
I City 
I PO. Box 229 

Stare Zip Norwood, NJ 07648 : Please allow four to six weeks for delivery. 



Purification of  &casomotphine from &fatted human milk. 
/3-womotphines are believed to phy a rok in postpartum 
depression. The shaded area shows the /3-mmorphine 

Analysis of synthetic A-skep inducing hormones 
(9 residues) synthesized on the Biolyn.@ Plus Peptide 
Synthesizer. Purity check on 
PhastSystem@. 

33; \.:w*<''%" ' 

,. .- .r;-r-%c?~i~.? 
: "v...;.:y~.:: p*>3$.:.& 2<;*.:*::ek<3s*> :&- I 

Purification of Brain IGE The fiM1 polishing step 
with gel filtration chromatography after cleavage. 
The previous steps included afinity chromatography 
on IgG-Sepharosk followed by ion erchange and 
reversed-phase chromatography. 
Column: Superdex"' 75 prep grade. 

What's so special about peptides? 
A lot. Peptides wouldn't be peptides otherwise. techniques, applications and instmment systems 
The fact is that the vast majority are biologically for peptide work. That's one of our specialties. 
active messengers of very special events. Why not contact us to make it one of yours too? 

Pharmacia LKB have been isolating and puri- We help you manage biomolecules 
fying peptides for more than 30 years. Over the 
years, we've gained unique insights into how to 
optimize their separation, analysis and synthesis. 
We maintain updated information on the latest Pharrnacia 

Pharmacia U<B Biotechndogy 

Hnd oMm Smd.n Td 46 (018) 163000. Auslda Td (02) 8883622. All~hIm Tel(O222) 6866250. Wglurn Td (02) 2424660. Wl Tel551128458lY2898967. Canada Tel(514) 4576661. D.nmaIk 
Tel(02) 265200. Emat Eumpa Tel43 (Om) 921607. Hd.nl R.pubYc ol Qunmny Tel(0761) 49030. Rnland Tel(90) 5021 077. Frmca Tel(01) 3064 3400. Q r d  BflWn Tel(0908) 6611 01. Holland 
Td(031) 348077911. hdb Td (0812) 29634. Italy Tel(02) 2532844R8700475. Jq.n Td(03) 4929181. Norway Td(02) 549095. Sovl* Ullon Td46 (08) 7998000. Sp.lnTd (34)-36754411. Swedm 
Td 46 (08) 79980 00. Td (01) 821 1816. UI# Td (201) 4578000. Far Ewl Td 852 (5) 8148421. Ydd* E.rt Td30 (1) 8947396. ahr Wwlll'b Td46 (08) 7998000. (89W) 1129 
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If vour statistical software 
IS 1mitm.g your won,  

who knows what 
you rmgnt be 

Most statistics software makes you look at your data through 
rose-colored glasses. With procedures so rigid and distorting, 
you're blinded to the odd exception or hidden relationship. 

But now there's an eye-opening solution: Data Desk" 
for the Macintosh? The only software that carries out the 
vision of Comell Professor Paul Velleman, modem pioneer 
of Exploratory Data Analysis. 

Data Desk lets you view your data from graphic new 
perspectives. Without any preconceived notions. So you find out 
what you need to know-not just what your software lea you. 

For vour free Data Desk test flight. call 1-800-323-5423. 
And see a spectacle thatll really 
improve your vision. obfa Desk. 

@ Odena Corporaeon. 4084 Commercial Avenue. Northbrook 11 60062. 
8 1990 Odesta Corp. Oata Omk 15 a regmered ttademark of Data Oescnpnon. Inc. Maamah s a regmered oademark of Apple Compmec Ine 

Circle Reader Service Number 257 AS30DDIO61590 

lsotec Inc. offers the 
scientific community 
one of the world's 
largest selections of 
stable isotopes and 
labelled compounds 

"0 
NMR Solvents 
Reagents 
Organics 
lnorganics 

15 q b B i o l o g  icals 

You Get More h m  

> 99% chemical purity 
High isotopic enrichment 
Competitive prices 
Fast delivery 

Plus . . . 
metal stable isotopes, 
helium3 and other noble 
gas isotopes, other 
enriched stable isotopes, 
multiply-labelled 
compounds and custom 
synthesis 

Call or write for your NEW 
complete price list today! 

I A matheson, USA Company 

I 3858 Benner Road, Miamisburg, 08 45342 
5 1 3  859-1808 '800' 448.9760 

Telex: 288278 Tax: !5131859.4878 I 
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"Cutting-Edge" Technology Reason for Clonal Selection 
ACAS 570 Interactive Laser Cytometer.. . The Cytometer For AU Reasons 

&lo-dimensional, pseudo-colorJluorescmce image of 
FDC-labeled, 1acZ: NIH3 T3 cells. 

Histogram dispkzy ofJ-galacto~eposrposrtiw, 
NIH3T3 cells. 

An example of AC(S cell sorting using tbe "Cookie- 
Cutter""' technique to isolate single cells in culture 
wbUe preserving W r  n o d  amborage du@mknt 
growtb state. 

The ACAS is tbe pioneer instrument 
for Interactive Laser Cytometry, giving you 
new techniques for quantitative fluores- 
cence analysis and adherent cell sorting. 

It is the only instrument you can use 
for the automated selection and cloning of 
adherent cells in culture. With the ACAS 
you can: 

Screen cells, 
Sort cells in culture based on physical 
and biochemical measurements, 
Select mutant cells at frequencies of 
one in a million, 
Clone cells without altering morphol- 
ogy, phenotype, or viability, 
Isolate sub-populations of cells for 
quantitative fluorescence analysis 
and, 
Automatically store cell locations 
for repeated scans of the same cells 
over time. 

Meridian Instruments Inc., introduces a 
major breakthrough in cloning transfected 
cells with the ACAS 570. The ACAS was 
used for the screening, selection, and clon- 

technique for the automated sorting and 
cloning of: 

Mutant cells 
Transfected cells 
Hybridomas 
Rare cells 

In addition, you get dC these reasons 
that make the ACAS 570 tbe cytometer for 
cell and molecular biology research: 

#l -Interactive Laser Cytometry 
#2 -Quantitative Fluorescence 

Measurements 
#3 - Sensitive Fluorescence 

Measurements 
#4 - Comprehensive Interactive Software 
#5 -Versatile Integrated Instrumentation 
#6 - Quantitative Confocal Microscopy 
Only the ACAS 570 brings the 

methods of cell sorting and analysis to your 
cells in culture. These are a few of the 
many reasons why the ACAS 570 is The 
Cytometer For AU Reasons. Call us now 
at 800/2747757, or in Michigan 
5171349-7200, to discover your reasons. 

ing of transfected m&malian cells carrying 
the E.coli lacZ gene! The product of expres- 
sion of the IacZ gene, &galactosidase, was 
measured using the fluorescent probe fluo- 
rescein di-&D-galactopyranoside (FDG)? 
Selected cells were easily isolated and 
cloned using the patented ACAS "Cookie- 
Cutter"" technique. The ACAS provided 
quantitative criteria to select CacZ' and 
W- cells, and to distinguish between high 
and low expressers for cloning. 

You can use this powerful interactive 

Meridian Instruments Europe, Inc. Japan SdentMc Instrument Co., Ltd. 
Industriepark- West 75 6-7-5 Higashi Kasai 
B-2700 St. Niklaas BELGIUM Edogawa ku Tokyo, 134 
Phone: 01 1-32-3-7801760 Phone: 01 1-81-3-877-81 11 I n ~ t ~ m ,  11nc. ~ ~ g ~ ~ h ~ k ~  
Fax: 01 1-32-3-7781727 Fax: 011-81-3-877-9236 Bringing Anulythl- to Phone: 80&27f%F 

tbe Cell in Culturn 517-349-7200 
'Counesy of James M. Wilson, Howard Hughes Medid Institute, University of Michip, and Asmina H. Jiwa, Meridian Instruments, InC. Fa: 517-349-5%7 
'Molecular Probes, Inc. 
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CLONED, EXPRESSED, & PURIFIED BY AMGEN 
MARKETED BY AMGEN BIOLOGICALS 

QUALITY ENSURED BY AMGEN BIOLOGICALS 

INTERLEUKINS 
I M M U N E  RESPONSE MODIFIERS 
ANTIBODIES 
GROWTH FACTORS 
HEMATOPOIETIC FACTORS 
ASSAY SYSTEMS 
D N A  PROBES 
SPECIALTY CHEMICALS 

For additional information please call 
Amgen Biologicals 
1-800-343-7475 
In California 1-805-499-5725 x 4071 
Circle No. 187 on Readers' Service Card 



PCR technology named m a w  s&@ achievement of1 989. 
Science 

Tag DNA Polynerase c k  as "Molecule ofthe &a:" 
Science 

Owr 1,000 PCR-rerclted pafxrs @blished. 

PCR meihhlogy @per recognized 
as the most f equenttly cited scienhfic@per wwIdw2de. 

New appicatiom rangefm the human genome 
ma@ingp-oject to anthropobgy. 

I n  appreciation for your invaluable contri- phone number of your local sales office: 
butions, we're offering a special discount In the U.S., call 1-800-762-4000 
on our DNA Thermal Cycler from April 1 In Europe, call 49-8106-381-115 (117) 
through June 30. In the U. K., call 44-0494-676161 

Our DNA Amplification System provides PCR scientists and Perkin-Elmer Cetus. 
the quickest and easiest method available, Together, the possibilities are endless. 
along with guaranteed PCR performance 
and unmatched technical support. 

Not surprisingly, our DNA Thermal 
Cycler and GeneAmpB PCR Reagents have I 

GeneAmp is a registered trademark of Cetus Corporation licensed to Perkin-Elmer Cetus Instruments. 
GeneAmpm PCR Process is covered by U.S. Patent Nos. 4.683.202 and 4.683.195 issued to Cetus Corporation 

Taq DNA Polymerase is covered by U.S. Patent No. 4,889,818 issued to Cetus Corporation. 
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Separating 
proteins 
by size? 

The ZORBAXB GF-250 
and GF-450 Columns 

outperform 
the competition!' 

Check it out. 
ZORBAX GP ""~4 life c 

shape iz ." 
per " test 

Find out how more and more of your 
colleagues are benefiting from ZORBAX CF 
performance. Call 800-441-7508 and we will 
send you the facts that show how ZORBAX CF 
Series columns are better. 

*Information based on comparative data for 
the CF-250 vs. the TSK-C3000SW at pH 8.25. 

127 Commons Court 
Chadds Ford, PA 19317 

800-441 -7508 21 5-358-9696 
FAX: 21 5-358-5993 

ZORBAXo is a registered trademark of The Du Pont Company. 
TSK-GEL is a registered trademark of The Tosoh Corporation. 

Circle No. 231 on Readers' Service Card 
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SUPERSCOPE" 
CONQUERS 

THE 
RESEARCH LAB 

SUPERSCOPE* is the new Macintosh data acquisition. analysis 
and presentation software that's conquering research labs 
around the world with its outstandig versatility, power and 
ease of use. 

Unlike other solutions, SUPERSCOPE* is up and running 
quickly and is easily "personalized" for most applications. Get 
faster, more accurate results in a fraction of the time you now 
spend. Bring your lab into the future today with SUPERSCOPES. 

To get your free SUPERSCOPE* brochure send your business 
card or this ad to: 

SUPERSCOPE*, Dept. SC? GW Instruments 
35 Medford Street, Sonlerville? MA 02143. 

Or call us at 617/ 625-4036, FAX 617/ 625-1322. 

llllll!!! = = GW INSTRUMENTS 
- - ellllli THE MACINTOSH DATA ACQUISITION COMPANY 

35 MIDFORD SIREFT SOMERiWE, M M W ~ O 2 1 4 3 4 2 1 1  61716254096 FAX 61716251322 

. 



How much more would thls ad have we~ghed 
~f we had dotted all the I's? 

For the precise answer, consult a 
METTLER DeltaRangea balance. 

lmag~ne a balance w~th the abll~ty 
to change it's readablllty. To solve 
riddles like the collective welght of all 
the dots on a page - wlthout the 
need for a second, flner balance. 

If you're lmaglnlng a METTLER 
DeltaRange balance, you're rlght on 
the dot. It's movable f~ne range lets 
one balance do the work of two by 
glvlng you ten fimes hlgher accuracy, 
anywhere wlthln the entlre welghlng 
capacity. All wlth a simple press of 
the tare bar. And now, the size of the 
fine ranae on our PM. models has 
been ~nireased by 33%. 

All of whlch s~ells out whv a 
DeltaRange balance IS the best value 
In welghlng. And it's available exclu- 
s~vely from METTLER. For more ~nfor- 
matlon, glve us a call. We'll fill In all 
the mlsslna pleces ... and dot all the 1's. 

All prodicts are backed by 
METTLER Servlce Plus? 
Circle No. 232 on Readers' Service Card 
Mettler Instrument Corporation 
Box 71 
Hightstown, NJ 08520 
1-800-METTLER 
(NJ 1-609-448-3000) 



puts video analysis 
uvithin n reach. 

LhlhlAm&& - 
W, man@u&te and 
d y x e  your data aute 
maticaUy within JAVA'! 
e r t h  data lDafsheef 
(14W0columnsx 
64,000 rows), hiwing 
Mock editing, t-tests, 
st& user- trans- 
h, and more. 

q c i r m s a n a e m e n t .  bltemctiln?ly 
manqnhte the internenn& hktogmm during 
i m a ~ e ~ t 0 ~ a r i . d ~  
huge contrast. Densitmnetq - Use JAVA m a hitaneter 

to memm intm'ty 1eve.h acms &, chnnn- E&edh I h r e h i n # - - A u t ~ ~ ~  digitkt Pnd 
t o g r a m s a n d ~ t ? l e r ~ . ~ i n t i n t e m i t i p s a t  meanae*,handrmdconrplershqpes. Sbrrplylyh 
p o i n t S , d o n g h o r s t r i p s , ~ u s e r ~ m e m  anen&intandtheinitialMon,andJAVAtakes 

autonu&'& giu@ym x-y cowrlmate data 
Whether you're measuring gels, counting 

cells through a microscope, or making other- 
kinds of scientific measurement, video analysis 
offers you one of the most powerful and efficient 
means of data gathering and analysis available. 
The trouble is, video analysis has meant expen- 
sive, dedicated systems, hard-to-get hardware, 
impossible-to-use software. In other words, out 
of reach. Not anymore. Now there's JAVAm, 
the Jandel Video Analysis System that gives you 
sophisticated video analysis functions on your 
own IBM XT, AT or compatible ... 
for under $%&I.* 

wsoghbt ieated.  
No matter what you're working with- 

microscopic specimens, photographs, digitized 
images on floppy disk, images from CAT scan- 
ners or other research equipment, or even live 
objects-JAVA gives you state-of-the art technolo- 

lengths, areas, and slopes. Count objects and 
digitize and measure complex shapes. Even 
enhance images for more accurate analysis and 
measurement. Data is collected in JAVAs exten- 
sive integrated worksheet for analysis and 
manipulation. And new JAVA 1 3  goes a step 
beyond with important new features like pseu- 
docolor, improved image export, and more. 

Highly accessfile, 
JAVA is easy to set up and easy to use. 

Use your own IBM XTIAT and off-the-shelf 
components. JAVA is menu-driven, so there's 
no programming involved. In fact, your stu- 
dents and lab technicians will be up to speed in 
a matter of hours. Complete and integrated, 
JAVA gives you everything in one program, so 
there's no switching back and forth between 

separate modules. And JAVA is flexible. 
Analysis functions can be easily automated to 
fit your particular application. 

For under $3500 you get the JAVA 1 3  soft- 
ware package and a video @tizing board . . . all 
you'll likely need to go along with your existing 
IBM m, AT or compatible computer. But we 
can provide you with a complete system, 
including video camera and video monitor. 
And, as with all Jandel products, JAVA comes 
with a money-back guarantee. Currently in use 
in hundreds of research institutions, JAVA can 
put sophisticated video analysis capability at 
your fingertips. 

Call today for free brochure: 800-874-1888. 
(In CA or Canada: 415-924-8640). 

gy. Automatically measure and analyze densities, Circle No. 269 on Readers' Service Card 

65 Kach Road Corte Madera, CA 94925 landel, ~ ~ ~ ~ ~ ~ ~ $ K a a r s t  2, FRG 
FAX: 415-924-2850 TELEX: 4931977 I I I Phone: 21011666268 FPUI: 2101/64321 



UMAN FRONTIER 
ram for International Collab 

Research Grants/FellowshipsMlorksh 

ong-term (3 months9 years) and short-term fellowships (up to 3 months): 

countries for the current year are Canada, Fiance, F.R.G., Italy, Japan, U.K., and U.S.A. 
in non-summit EC member countries may apply through the Commission of the EC on equal 



How our peptide iechndogy 
runs rings amnd other methods. 

We were the first instrument 
manufacturer to champion 
Fmoc chemistry. In fact, all our 
instruments use Fmoc method- 

ing researchers assemble ologies. That means you can 
peptides. With continuous use TFA for peptide resin 
flow, a macroporous solid cleavage and side chain de- 
support is placed in a packed- protection. This speeds up post- 
bed reaction column. Activated, synthesis preparation and 
protected amino acid solutions eliminates hazardous HF. 
are introduced and recirculated We pioneered the patented 
through the bed. The column's BOPIHOBt activation method. 
inherent low volume maintains We were first to use pentafluor- 
high amino acid concentration ophenyl (Off p) active esters. 
throughout the process, max- And first to include on-line UV 
imizing coupling efficiency. monitoring. 

Flowing solutions through We've improved scale-up, too. 
the column minimizes con- Depending 
sumption, provides more thor- on your needs, 
ough washing and can reduce we have 
cycle times to 30 minutes. instruments 

Our unique fluid delivery capable of 
system provides precise con- - producing 
trol of all reagents, while spe- Wrth conhnuous flow, activated amino acids are rntroduced quantities from 

into the system and recrrculated through a packed bed reac- cialized flow programming lets tor The bed's Inherent lowvolume marntains hrgh amino acid 0.1 rllmol up 
you increase synthesis speed. concentrahon during coupling to as much 

Having three columns in parallel produces peptide analogues 
quickly and simply, saving time 

as 6'0 mmol' 
HPLCanalysrs of IOpl 

apowdionwora kyldbn w d  For technical crudesynthetrc Neuro- 

and reagents. medrn U-25 (5 mg-ml) 
papers and produced by contrnuous 

On-line UV monitoring gives details on our flowmethod 

an up-to-the-second picture of complete line of 
your synthesis. No waiting to see peptide synthesizers, including 
if your synthesis was successful. our continuous flow instruments, 
No wasted reagents. call in the U.S. 800-872-0071 
Bringing innovation to peptide (in MA: 61 7-229-2870), in France 
chemistry. Our continuous 30.45.70.00, in Japan (03) 471 - 

n - -  I .  ~n flow instrument offers plenty of 71 91, in the U.K. 923 81 6375, and 
benefits. But continuous flow isn't in W. Germany (6196) 4940. 

up-to-the-secondprcture of yoursynthesrs all we offer. 

MiIIiGen/Biosearch 
Division of MI LLI PORE 
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WHY c --------- 
Maximum cell viability after cryogenic 
storage. Reproducible and precise 
control during every freeze eliminating 
guess work. Pre-set freeze programs 
or program your own for: 

Bone Marrow Lymphocytes 
IVF. Tissues Skin Viruses 
Plant Cells. Tumor Cells 
Micro-organisms 

Multiple sizes for all applications. 

51529 BIRCH STREET 
P.O. BOX 636 
NEW BALTIMORE, MI 48047 
313l725-4614 
TELEX 322 261 
FAX 31 3f725-7501 

MODEL 1010 

FOR PRODUCT WIDE - PHONE TOLL FREE l ~ - C O U )  
CirdeNo.83onReaders'ServiceCard 

1 THE FIRST CHOICE IN 

preparative modes; and the first to introduce : 
clear UV blocking plexiglass cover to shielc 

your eyes and face from damaging UV light 

When your research demands r 
transilluminator you can really depend on 

FOTODYNE delivers a quality producl 
backed by first class customer service 

We always have 

Call 1-800-362-3686 
(416785-7000 dim3 dial) 

Or FAX 414-785-7013 
for more inform- 

I 

:I I I li I r ' r  l 
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The Essence. 

lecular biology, and? One good way is to 
sure you have this year's Bio-Rad catdog. It 
the essem@-*.ws new and impormat in 
als, eql@i&f; w systans for these impom 
tecbnlques. And iadudes detailed a p p l i ~ n s  data to 
help you use these techiqus S U ~ ~ : ,  

'Our muaI catalog is but one of malty 
and servhs &fd offers in support 
chemist. We maintain an cxtaive 
m, applicptlons noQes, a 
manuals. fdimiam, tfxhaid papers, rnd our pop& . , 

~ ~ j O j o u r n a l ~ h e 4 ~ y o u c m r e n s  
P r o b l e m s ? ~ . ~ d ~ i s d ~ ~ t o ~  1. 
swer your questions about *cts a&ld p e .  

{ 

1 

3300 Regatta Blvd. Also in Rockville Centre, NY; Hornsby, Australia; Vienna, 
Chemical Richmond, CA 94804 Austria; Brussels, Belgium; Mississauga, Canada; Heme1 

Divlsion (415) 232-7000 Hempstead, England; Paris, France; Munich, Germany; 
1-800-4 610-RAD Hong Kong; Milan, Italy; Tokyo, Japan; Veenendaal, The 

Netherlands; and Glattbrugg, Switzerland. 
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~ a b  Products revolutionizes 
metabolic caging. 

Now say goodbye to 
poor separation and 

+ meets lLAR requirements 

2% West Spring %ltey Avenue 
- ~ , ~ ~ J e r s e y 7  

@ RwMed~? W W n ,  1986 
FFateni @?@M f0r Rinted tn USA. 



Buchler Programmable Power Supplies 
for electrophoresis bring new flexibility, 
speed, and convenience to scientiic 
methodology. 

Now, you can achieve consistently 
reproducible results faster by eliminat- 
ing guesswork from complex separa- 
tions, focusing, and sequencing. 

Each Buchler Programmable Power 
Supply has its own microprocessor 
capable of handling up to eight differ- 
ent programs, each with as many as six 
parameters. Plus, it easily interfaces 

with desktop computers. 
Available in lOOOV, 3000V, and 

5000V models. 
We also offer 250V and 500V units 

without microprocessors, as well as 
vertical and horizontal cells, gel 
dryers, reagents, and accessories. 

If electrophoresis is part of your 
research, make Buchler Instruments 
part of your lab. Avdlsble through 
labor* supply dealers world- 
wide or call BUCELEBMAN toll 
free at 1-800-343-4883. 

17 Gnexa Business Center 9900 Wumm Rd. Lenexa, Kansas 66215-1223 
Phone 9131599-0131 Fax 9131599-4201 
For a free poster version of tbis sdrrerthment write or call 1-800-343-4883 



Don't bother looking for fine print-there isn't any. Life Technologies guarantees 
your satisfaction &#h every order. 

If any rewarch product in our GIBCO BRL catalogue does not meet your 
expectations, we wiil gladly credit your m u n t  or exchange the product. The choice 
is yours. There rrre M, ~~ fees or other charges. 

Questions about the GfBCO BRL gwmtee? Catl us at one of the numbers 
below, or contact your GIBCO BRL sales representative. 

Look for the "Double-Check" symbol whenever you buy research products for 
cell culture, molecular biology, immunology, or cell biology. It's our promise to you 
that every GIBCO BRL product will deliver quality? performance, and consistency. 



Corporate Headquarters 
8400 Helgerrnan Court 
Gaithersburg. MD 20877 USA 
(301) 840-8000 

U.S.A. Orders 
PO. Box 68 
Grand Island, N Y  14072-0068 U.S.A. 
Facsimile: (800) 331-2286 

Canada Orders 
GIBCO BRL Canada 
Burlington, Ontario, Canada L7P 1Al  
TO OT~~~/TECH-LINE '~ :  (416) 335-2255 



DIALQG 
INTRODUCES ANWR 

TABLE OF BASIC EJ F!Lm\'IS 
FOR YOUR LAB. 

There's no symbol for information in the 
Periiic Table. Yet nothing could be 
more crucial to your research than 
complete, accurate technical and busi- 
ness information. 

That's why many chemists consider 
D1ALOGman essential element in the 
modem lab. 

As the world's largest online knowl- 
edgebank, DIAU gives you access to 
a whole world of critical information. 
Right in your own lab. 

For starters, you can tap into the 
crucial scientific data. DIALOG has 
detailed information on everything from 

compound identification to chemical 
safety data, properly data, substance 
and substructure. 

Then you can expand your focus 
by accessing important, related data 
that will enable you to look at your work 
in a broader context. 

For example, you can investigate 
patents, compebtive projects, new prod- 
uct markets, and worldwide industry 
trends. In fact, you can investigate any 
topic, anytime. 

And you won't ham to sacrifice 
depth for the sake of breadth. DIALOG is 
updated continuously, so the data is 

always comprehensive and current. 
And many citations can be conveniently 
retrieved in full text. 

Call today for more information and 
a free Periodic Table Reference Card. 
Once you've examined them, you'll see 
how DIALOG can become a basic ele- 
ment of all your research. 

Call us toll free at 800-3-DIALOG, 
(800334-2564). Or request information 
by Fax at 415-8S7069. 

INFORMATION SERVICES, INC. 
AKn~RicklerCmnpany W 

The worId's largest online knowledgebank. 

11989D~InknnationSenrices.lnc..3480HillviewA~~nw, P a l o A l t o . C a W o m i a 9 4 3 0 4 . A l l ~ ~ .  DIAUX3isasetvkemarkofDiabg~Senricas, 1nc.RegisteredU.S. PgtentandTrademarkOmce. 
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No time to keep up 
with the latest-!ksearch 

9 in your field. 

Current Contents on Diskette@/Agriculture, Biology & Environmental 
Sciences gives you comprehensive coverage of the latest published research ... 

in just a few minutes every week. 

Call operator 402 today at 1-800-336-4474 to arrange your 
no-risk trial subscription. Or write to the address below. 

Institute for Scientific Information@ 
3501 Market Street, Philadelphia, PA 19104 U.S.A. 

For ZBM/ 100% compatibles, Apple Macintosh and NEC 9800 Series microcomputers. - 

Circle No. 5 on Readers' Service Card s-29-6114 



Announcing.. . 
H U M A N  G E N O M E  I1 

October 22-24,1990 
Town & Country Hotel 

San Diego, CA 
The Second Annual Conference on the largest biological project ever contemplated will 
take place October 22-24, 1990, in San Diego, California. It is "The International Con- 
ference" dedicated to the status and future of research on the human genome. 

Co-chairmen 
Charles R. Cantor, Ph.D. James D. Watson, Ph.D. 
Director, Human Genome Center Director, National Center for 
Lawrence Berkeley Laboratory Human Genome Research 

National Institute of Health 

Partial List of Speakers 

Walter Bodmer Mathias Uhlen Nancy Wexler Leroy Hood 
David Botstein Wilhem Ansorge Charles Coutelle Eric Lander 
Michael Waterman Craig Ventor Charles DeLisi Thomas Caskey 
Argiris Efstratiadis Kay Davies Henry Erlich Malcolm Ferguson-Smith 
Frank Ruddle Dan Hartl David Housman Richard Myers 
Yoshiyuki Sakaki Walter Gilbert Francis Collins 

Partial List of Session Topics 

New techniques in genome research 
Program in finding important disease genes 
Ethical legal and social issues in the Human Genome project 
Genome projects in non-human organisms 
Handling the flood of Genome information 

Sponsored By 

SC~ENCE MAGAZINE 
A Publication o f  the  American Association for  the Advancement o f  Science 

and 
The Human Genome Organization (HUGO) 

The Conference will continue to build on the success of Human Genome I which 
attracted over 900 scientific researchers, 32 renowned presentors, and 80 commercial 
exhibitors creating an atmosphere of incredible knowledge. The exhibition and scientific 
presentations were regarded as "invaluable" to genetic researchers and companies cur- 
rently involved with the human genome project. With a complete new line up of speakers, 
Human Genome II promises to deliver exciting new research and developments for the 
1990's. 

Organized by 

SCHERAGO ASSOCIATES, INC. 
A Professional Conference Organizer 
1515 Broadway, New York, NY 10036 

Tel: (212) 730-1050 Fax: (212) 382-1921 
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[REX 

San Mateo County 
Expo Center 

San Francisco 
Peninsula, CA 

500 Booths 

Career 
Opportunities 
Center 

Poster Sessions 

Seminar 
Workshops 

IBEX'90 is.sponsored by 

I the International 
Biotechnology Supplie'rs 
Association (IBSA). 

I To reserve exhibit space 
call (408) 554-6644. 

INTERNATIONAL BIOTECHNOLOGY 
Expo & Scientific Conference 
Biotechnology for the 1970's: "Genes, 
Dreams, Schemes 6 Machhes" 

Scientific Conference Sessions and Speakers 
IBEX '90 Conference Chal+man: Paul R Silverman, 
Ph.D., D. Sci., Director of the University of California 
Systemwide Biotechnology Research and Education 
Program and Senior Scientist at Lawrence Berkeley Lab 

Session 1: Biotechnology Overview: Status Reports 
on Genes, Proteins, Carbohydrates and Lipids 
Session Chair: Howard B. Urnovitz, Ph.D., President. 
Calypte Biomedical Corporation 

Session 2: The Microbiology of Bioremediation: 
From Laboratory to Field 
Session Chair: Randall J. von Wedel, Ph.D., President and 
Director of Research, Cytoculture International 

Session 3: Special Forum: 'Inventing to the Need. . . 
A Purchasing Perspective of Biotech Suppliers" 
Session Chair: W. R. Clingenpeel, C.P.M., Director of 
Purchasing Services, Howard Hughes Medical Institute 

Session 4: Infectious Diseases: Achievements in 
Diagnostics, Advancements in Disease Control 
Session Chair: Howard B. Urnovitz, Ph.D., President, 
Calypte Biomedical Corporation 

Session 5: Advances in Instrumental Techniques for 
the Llfe Sdences 
Session Chair: Brian Howard, Ph.D., Editor-in-Chief, 
International Scient@c Communications 

Session 6: F'urUlcation Strategies and Process Design 
Session Chair: Jan-Christer Janson, Ph.D. 
Scientific Director-Adjunct Professor, Pharamacia LKB 

Session 7: Agriculture and the Seed Industry 
Session Chair: Robert M. Goodman, Ph.D., Executive Vice 
President of R&D, Calgene, Inc. 

Session 8: Executive Roundtabldlobal Issues 
Biotech to the Future Projections 
Session Co-Chairs: Thomas E.Waller, IBSA President 
Kenneth B. Lee, Jr., National Director, Life Sciences 
Industry Services, Ernst &Young 

Industry Dinner, Tues., October 23 
Our dinner speaker will be Kevin W. O'Connor, a Senior 
Legal Analyst, who will address the topic 
"Biotecbnology- A View From Capitol HiU" 

Mr. O'Connor is the Project Director for the United 
States Congress Ofice of Technology Assessment, which 
is currently conducting a broad array of studies on aspects 
of biotechnology that address several concerns of 
Congress. He will report on these efforts and legislative 
actions by the lOlst Congress. 

Keynote Address, Wed., Oct. 24 
Future Applications of Biotecbnology in Agriculture 
Chancellor Theodore L. Huller, UC Davis 

Special Career Seminar Wed., Oct.24 
Managing your Wotecbnology Career Tbrougb tbe 
Turbuke of tbe 1990s 

To tbe Year 2 s B i o t e c b  Careers On a Cbanging 
Course Speaker TBA 
Wbat Cdor is Your Parachute? Richard Nelson Bolles, 
author of the best-selling book of the same name 
Career Success Tbrougb Better Communication 
David Jensen, President, Search Masters International 
Scientist Versus Manager: How to Dedde 
Stan Setwich, Partner, The Emlyn Group 
Circle No. 202 on Readers' Service Card 

Sessbn 9: Scale-Up of Biochemical Processes: the 
Growing Challenge 
Session Chair: R.B. Roy, Ph.D., Principal Scientist and 
Director of Application Laboratory, Alpkem Corporation 

Session 10: Biotechnology: Public Perceptions & 
Public Policies 
Session Co-Chairs: Susanne Huttner, Ph.D., '~ssociate 
Director, UC Education Program, UCLA; Walter Truett 
Anderson, Ph.D., Environment Editor, Public News Seruice 

Session 11: Analytical Biotechnology-What's New? 
What's Hot? 
Session Chair: William Hancock, Ph.D., Head of 
Analytical Chemistry & Sr. Scientist, Genentech 

Session 12: Developments in Genomk Mapping & 
Sequencing 
Session Chair: Charles Cantor, Ph.D., Director, Human 
Genome Center, Lawrence Berkeley Laboratory 

Sessbn 13: Panel Discussion on the Development of 
Production Scale Biotechnology Operations: 
Session Chair: John Sterling, Managing Editor, 
Genetic Engineering News 

Sessbn 14: Regulatory Policy: Drug Development 
and the Public Interest 
Session Chair: Donald Baker, Ph.D., Director Regulatory 
Affairs, Baxter-Hyland Division 

Session 15: Biocatalydc Production of Chemicals 
Session Chair: J. David Rozzell, Ph.D., Director, Industrial 
Chemicals R&D, Celgene 

Anabiotec '90 
IBEX90 will be held in conjunction with another scientific 
conference: the third 'Yntemtional Symposium on 
Analytical Methods in Biotechnology ': Anabiotec '90. 

Clip this coupon and return to: v IBEX90 
3097 Moorpark Avenue, Suite 202 
San Jose, d~ 95128 
Phone: (408) 554-6644 Fax: (408) 985-0660 

P Yes. I want information on exhibiting at IBEX'JO. 

P Yes. I want a free tradeshow ticket & conference 
registration. 

0 "Please send me a call for posters." 

Please type or print: 

Name 

Company 

Address 

State- Country zip 

Mail Stop Phone 



pulsed RFpowe~fbryour 
advanced NMR system. 

As your horizons in NMR spec- 
troscopy expand, so do your 
needs for clean rf power and 
the noise-suppression capa- 
bility of a gatingfblanking 
circuit. 

Our new Model 1OOOL.P 
embodies the qualities you 
should expect of your rf power 
amplifier: Conservatively-rated 
pulse output of 1,000 watts with 
Class A linearity over a 100 dB 
dynamic range. An ample 
&rnsec pulse width at 10% duty 
cycle. Newly expanded band- 
width of 2-200 MHz, instantly 
available without need for 
tuning or bandswitching. Total 
immunity to load mismatch at 
any frequency or power level, 
even from shorted or open out- 
put terminals. A continuously 
variable gain control to permit 
adjustment of output level as 
desired. 

And an unexpected bonus: 
A continuous-wave mode, 
delivering over 200 watts for 
your long-pulse applications. 

If you're upgrading your sys- 
tem or just moving into kilo- 
watt-level spectroscopy a few 
minutes with this remarkable 
instrument will show you the 
ease of shutting it down to 
reduce noise 30 dB in less than 
4 pet. The friendly grouping 
of lighted pushbuttons for power, 
standby operate, and pulse. 
Finally the peace of mind from 
knowing that the Model lOOOLP 
will not let you down when 
you're most dependent on it. 

Call us to discuss your pre- 
sent setup and our plans for 
improvement. & write for our 
NMR Application Note and 
the informative booklet 'Your 
guide to broadband power 
amplifiers." 

1 

-- I I 
160 School House Road, Souderton, PA 18964-9990 USA 
TEL 215-723-8181 * TWX 510-661-6094 FAX 215-723-5688 

Vibration Isolation 

W i o g  1 
Lab TaMe 

Gimbal ~iston"1sorators 
Cleanroom compatible 
7 standard table sizes 
Armrests, shelves, casters, enclosures, 
Faraday cages 
High-performance table tops; high stiffness, 
damping and mass; 5 sizes 
Tdmper-proof internal piston travel restraints 
Choice of tops: stainless steel laminate, 
granite, or 4" CleanTope Honeycomb with ,- sealed mounting holes 

%hnid Manufactnring Corporation 
15 Centennial Drive, Peabody, MA 01960 
Phone 508-532-6330 FAX 508-531-8682 

Precision Support 
~ ~ c - 3 ~  for Precision Work 

Circle No. 21 3 on Readers' Service Card Circle No. 241 on Readers' Service Car ' - - 



Tiny Flow Metering 
Pumbs With AC 

)tor Drive F% I I - - -  - 
Those handy little AH pump heads for piddling flow rates 
now come packaged with thelr own synchronous AC 
motor drive. ~ a c c  has an RH miniature 
pump head and totally enclosed three-sped 
motor drive assembly. This provldes a 
cho~ce of 150. 300 or 600 p~ston 
strokes per minute by means of a safe 
and s~mple belt change arrangement. Motor 
can be stalled indefinitely without overheat~ng! 
Pumos olua Into standard 110-volt 60-Hz three- 

means of cal;brated control ring Are reversible while 7 \ij\Y \\/\v 
operating And have the exceptional chemlcal reslstance 
ol alumlna ceramic and fluorocarbon ~n the wetted - I 

pron'g s'ocfets. Are steplessly adjustable even 
while runnlna from zero to maxmum flow rate bv 

strkam. Compression finings at the ports acceot 114 inch 
O.D. standard laboratory tubtng. Pressures to 50 psi at 
low flows, to 20 psi at any flow. 

Model nHSYOCKC Y 75 
Max flow rate: 7.5 r n m  at ?SO SpM. ?5 fnVmln 

30 rnMnin at €W SPM 
. - -. . . . . - . . - . . - - . . - 
IX flow rate: 15 rnlmin 
?so SPM, 30 rnvmin at 
I) SPM, 60 mVmh 
MX) SPM 

Remat accuracy to better than I%! -7 

railable from stock for Immediate - ,el~very. wrlte or call for Catalog RP401 
-the FMI LAB PUMP STORY. I I 
=A;'-TOLL-FREE 800-223-3388 \ IN NY STATE 576-922-6050 1 I 

Circle No. 224 on Readers' Service Card 

A complete line of stock 
and special custom cells for all stan- 
dard and special lasers. Also inquire 
about our light sources. 
For over 20 years.. . 
- 4 E L L M k  Quality you can trust. 

B o x  544, B o r o u g h  Hall Stat ion,  Jamaica, N.Y. 11424 
Telephone (71 8) 544-9534 or (71 8) 544-91 66. 
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SEVENTH 
AMERICAN CONFERENCE 

ON 
THEORETICAL CHEMISTRY 

July ~ ~ - - A u Q u s ~  3, 1990 
San Diego, California 

Partial List of Speakers: 
Quantum Chemistry: R. Bartlett, C. Bauschlicher, E. Davidson. R. Friesner. N. 
Handy, K. Houk, W. Lester, B. Liu, R. Messmer, K. Morokuma, D. Salahub, F. 
Schaefer, P. Siegbahn, J. Simons; Quantum Dynamics: J. Doll, C. Hynes. J. 
Light. W. McCurdy, W. Miller, D. Truhlar, J. Tully; Molecular Dynamics, 
Statistical Mechanics, Materials Simulation: H. Andersen, E .  Carter. R. 
Catlow, W. Gelbart. W. Goddard. W. Kohn, P. Kollman, U. Landman, R. 
Marcus, M. Parrinello, M. Ratner, W. Reinhardt, J. Ross, K. Schweizer, J. 
Skinner, E. Stechel, D. Thirumalai, P. Wolynes. 

Location: Town and Country Hotel, 500 Circle North, San Diego, CA 92108- 
3091. Phone: (800) 445-2324; FAX: (619) 294-5957 
Phone (800) 445-2324; FAX: (619) 294-5957 

Poster There will be poster sessions on three days. Participants wishing to 
Sessions: present a poster please include a one page abstract suitable for 

reproduction. Abstracts are requested to arrive by June 29, 1990. 

Registra- $300 if received by June 29. 1990; $350 for later registrations. 
tion Fee: Includes continental breakfast and buffet lunch, but not lodging. 

Some stipends available for graduate students and postdocs. 

Lodging: Rates (not including tax): Garden Room: Double = $65, 
Single = $55; West Tower: Double = $95, Single = $85. 
Rese~ation and first night's deposit must be received by 
July 8, 1990, to secure conference rate. 

Contact: William A. Goddard, Ill (or Adria McMillan) Phone: (818)356-6544 
Department of Chemistry, Mail Code 127-72 or (818) 356-6547 
California Institute of Technology 
Pasadena. California 91 125 FAX: (81 8) 568-8824 
USA 
Internet: adm@gmvl .caltech.edu 

THE FIRST GENERATION: 
SCI-MATE DMS 4 CITE PRO-CITE 

REFERENCE MANAGER REF-1 1 

purchase of Registered System. 

Demo System $250° 
Demo price credited toward sub- 
sequent Reg~stered System purchase. 
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Our 
cell h e  testing 

is accepted 
in one location+ 

Microbiological Associates has 
achieved global acceptance for its cell 
line safety testing. Many biopharma- 
ceuticals have received final regulatory 
approval in the U.S., Europe, and 

Japan with MAh reg- 

no one can 

oping biotechnology 
products and need Cell 

Line Characterization, Purification 
Process Vddation, or Final Product 
Testing, trust the company with a 40- 
year tradition of quality and service. 
Call Microbiological Associates today 
to discuss how we can meet your safety 
testing needs. 

ZMKRoeKKocKAl  
K ASKXIAmS, INC. 

Corporate Headquarters 
9900 Blackwell Road 

Rockville. Maryland USA 20850 
Tel: (301) 738-1000 Fax: (301) 738-1036 

Telex: 90-8793 
European Subsidiary 

University of Stirling Innovation Park 
Stirling FK9 4LA Scotland 

Tel: 786-51318 Fax: 786-64764 

Circle No. 265 on Readers' Service Card 
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I for fresh tissue sections I 
i t 's 'II~R~K[OI'/\E~ 

If your research demands fresh tissue sectioning with no freezing 
or embedding, turn to the Vibratome, Series 1000 or Series 2000. 
Vibratome Series 2000 gives you spectmen bath refrigeration, 
automatic sectioning repetition, and motorized digital control of 
section th~ckness and specimen height. 

When you're ready, we're ready. 

Detailed literature available. 

TECHNIQL 
WODUCTS 

13795 RIDE? TRAIL. SUITE 104lST LOUIS. MISSOURI ( 

291-0710 I (3141 291-0198 1 FAX (314) 2 
Circle No. 24 on Readers' Service Card 

I FOR CELL CULTURE I 

Any lot-to-lot variation inherent in 
collagenase can work to your 
advantage, providing you optimum cell 
yield and viability. 

Worthington's Collagenase Sampling 
Program enables you to evaluate up to 

- 
three different lots of collagenase in your own assay system 
and pick the best. Then you simply let us know and we will 
place a supply of this lot on HOLD for your work. 
There's no charge-you merely agree to purchase a 
minimum of 3 grams. 

Only Worthington can provide this guaranteed supply sewice 
because we are a basic source of collagenase. We are the 
principal manufacturer of the research-grade collagenase 
in use today. 

Ask for complete information now! 

Also available now: 
TISSUE DISSOCIATION MANUAL 

Comprehensive, up-to-date listing of 
procedures, applications and literature 
references on collagenase and other 

tissue culture enzymes. 

Phone or FAX now for your copy! 
(800) 445-9603 

h (M1) (20 1) 462-3838 
FAX (201) 308-4453 I WORTHINGTON BIOCHEMICAL CORPORATION I 

Halls Mill Road Freehold, NJ 07728 
I I 
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A Concise Oxford 
Dictionary of 
Mathematics 
CIIRISTOPHER CLAPHAM 
Th~s inbaluablr resource guides readers 
through the often bewildering maze of 
equations and theorems encountered 
with~n the mathematical world. It con- 
tams succinct def~nitions, an elaborate 

cross-referencing system, short biograph~cal sketches of the 
great mathematiclans, a wealth of dlagrams and f~gures, and 
much more. 
224 pp.. figures paper $7.95 

Mathematical 
Thought From Ancient 
t o  Modern Times 
Three- C blume Edition 
MORRIS KLlYE 
"Thp moqt amhltious and com- 
prehensive history In the Engllsh 
Language of mathematics and ~ t s  
rplations to science." 

-Carl Royer, author of 
A Histoy of 4Iathematlcs 

Intel 
for E 
- - 

rn. Trade Fa 
3iotechnolo 

i Sept 
This i s  THE event fc, w,,,,.,,,,ology p r ~ f ~ ~ . ~ ~ ~ ~ ~ ~ .  ,,om 

'verseas. The ever-increasing sigl 
as an international forum for bic 
d by the continually rising numbe 
isitors. Approximately 500 exhibitors trom 

'ry, reseorch institutions, and institutes of highe 
Ition from all over the world will be represent€ 
fair in 1990.Together with visitors from arounc 
they will engage in practical discussions of iss 

research and develooment and industrial applicatic 
- -  

I olume 1: 432 pp ; figures paper $14.9 5 
lolrlme 2: 480 pp.: figures paper $14.95 
V0lllme 3: 448 pp.; figures paper $1 4.95 

both Eu 
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rope and o 
ECHNICA 
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~itors and . v ~ 
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!r 
!d at  the 
4 the 
;ues in 
ms. 
d this In 1989, 

event in 

The n 

over 8,600 
Hannover. 

experts frc The Wwld Within 
The World 
JOHY D. R9RROW 
"[I] rewarding lourney to the limits of 
spare and time.,. -Natuw 

"[4] delightful blend of philosophy and 
sclence.. . . [Barrow] discusses sclence 
through the ages, with correlations 
drawn between similar ideas In different 

ange or exnm . . m.. 8 

Biotechr 
laboratc 
tions for 
___'_..#A 

llJ. 

Ssses, and 1 
chnology; : 
:hemical, a 

iology research, procc ~roducts; 
>ry and production tec services; applica- 
t h e  pharmaceutical, 1 nd food industries, 
ure. environment. bioenerav. raw material ogr~culr~ 

extractic 

The c - 
,n, and cor lsumer goo 

ongres 
. . .--, 4 I I . I s  ages. 

p a p u  512.93 Pony 
te 
on the 

u n r e  nqaln In IYYU the International congress, corn 
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a, providin~ 
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presentc 
dialoguc 
latest trc 

~at ional  sel 
3 practical i 

minors will 
informatior 

demonstra 
i and news Let Newton Re! 

Edited by JOHU FAUVEL, 
'CIICIl4EI, SLIORTLAUD, and 
ROBI'V W II,SO\ 
' \ h t~nu t~ fu l l~  illustrated, current 
assessment of Lewton .... [It] makes 
fasc~nating reading .... The ~llustrat~ons 
alone of thls handsome book constitute 
a veritable Yewton museum " 

cs of the ca 
th, 1990 
th, 1990 

The topi, 
Sept. 181 
Sept. 191 

Bioproces' 
Biotechno 
Protection 
Biotechno 

s Engineeri 
logy for En 

ng 
vironmentc 

Sept. 201 th, 1990 

! Messe AG 
~ n r  3,s nn 

logy for Fo 

jnde, D-301 
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od and Phc 

10 Hannovt ,, Messegeli 
!elemone ( u ~  I IJ ar-3 11 20. Telex Y LL ILB 

35 11) 89-3: 
280 pp.: ~llus. -John N. Howard, Appljed Optics 
$14.95 2683, six r 

SCHE M 3 DEUT At better bookstores or directly from 
4 OXFORD PAPERBACKS >, 

Oxford I nivcrsity Press 
200 Madison Avenue < T New York. NY 10016 f > 

;, HANNOVER 

For furth 
Honnove 
New Jer! 
Telefox (c 

er informotion pleose conr~cr:  
!r Foirs USA, Inc., 103 Cornegie Cm 
sey 08540, Tel. (609) 9 87-12 02, Te 
509) 9 87-00 92 

enter, USA- 
lex 5101011; 

I I 

Circle No. 43 on Readers' Senrice Card Cirde No. 45 on Readers' Senrice Card 



Model 750 
Automatic 

TIROETS 
mm 
UTERAWRE 
SEARCH 

Micro 

High qu: 

plate R 

dity o p t i c s  

W i d e  A b s o r b a n c e  I 
0.100AU to 3.00A1 Expand your based knowledge about 

AlMlHlV with AIM lbrgelsd 
INfonr#lkn/AIlU. Emy month, ATIN 
not only pmvides abstmds but also in- 
~ ~ w t i o m o f t h e ~ p u M i i  
xienfific l imn on AIM. WrStten by 
dinidPm and reseanhsrs for dinidam 
d mmhen, ATlN provider an 

c , ,  

c a p a b i l i t  :ies from 4 

J /  L. UI CUI 

Getting accurate data for endpoint determinations from an automatic 
microplate reader doesn't have to be exper 
peripheral, the Model 750 provides a full r 
affordable price. We offer risk-free 60 day I I 
satisfaction. List price: $3850 

isive. As ; 
ange of fe 
-eturn po 

3 comput 
:atures at 
licy for g~ 

av thor i tp t i ve~d theds  
hwture on AIM. Published by WilRams 
& Wikim. Indexed. 12 isms per par. 
$125. 

foofdwcdl 
1 *800*638*6423 

$onsod by the American Foundah 
br AIDS Research (AmFAR). 

Cambridge Technology, Inc. 
--> 

23 ELM STREET, WATERTOWN, MA 021 72 USA TEL(617)923-1181 FX(617)924-8378 
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I SAVE YOUR COPIES I 
I don't Let Your Research : 

These custom-made, 
imprinted cases and 
binders are ideal for 1 Get Lost ir 

Instead of being overwhelmed by notes, reprints and indexcards, use 
ro-Cite to organize your references electronically.Transfer references 
nto Pro-cite from online information services:CD R0M:and Current 

Contents on Diskettemorenterthem by hand. Pro-Cite will 
help you search, sort, and index references effort- 

lessly. Pro-Cite can also print references in any 
?r of standard formats includin~ 

BIN1 
or cases to hold a complete 

,,,i of issues. Constructed from 
reinforced board and covered with durable, leather- 
like red matertal and stamped in gold, the cases are 
V-notched for easy access; binders have a special 
sprlng mechanism to hold indiv~dual rods which 
easily snap in. 

Cases 1 - $7.95 2 - $14.95 4 - $27.95 
Binders 1 - $9.95 2 - $18.95 4 - $35.95 - - - - - - - - - - - 

' SCIENCE 
I 

1 Jesse Jones Industries. Dept. SCE 
1 499 East Erie Ave.. Philadelphia, PA 19134 

I 
1 

I Enclosed is $ for C a s e s ; '  
I -  Binders. Add $1 per caselbinderfor post- I 

age & handling. Outside USA$2.50 per caselbinder I (US funds only). PA residents add 6% sales tax. 1 
I Print Name 

1 Address - 
No P 0. Box Numbers Please 

I 
I 
I 

I StateRip I 
I CHARGEORDERS(Minimum$15):Am Ex, Visa, MC, I 

DC accepted. Send card name, #. Exp. date. ! CALL TOLL FREE 7 days. 24 hours j-600-972-5858 I 
I 

L - - SATISFACTION GUARANTEED - - ---I 
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From The Specialists in 
Restriction Endonucleases - 
Products for Genomic Mapping and 
Pulsed-Field Gel Electrophoresis 

, , 

New &base cleavage specifities: Pac I 
(TTAATTAA) 

M Agarose-embedded DNA standards: 
chromosomal DNA from E. mli, 
R. sphaeroides and S. aureus 

1 Imbedm-Kit for embedding intact 
chromosomes in agarose 

W Megabase Restriction Mapping Systems: 
restriction endonuclease, control substrate, 
and PFG markers 

New En land Biolabs, Inc., 32 Tozer Road 
~ e v e r l ~ , , & ~  01915 USA 
800-NEB-LABS (US and MA) 
TEL: (508)927-5054 
FAX: (508)921-1350 
New England Biolabs Ltd. 
Canada 
Tel. (800)387-1095 

(416)672-3370 
New En land Biolabs GmbH 
Federal Iepublic of Germany, 
Austria Sw~tzerland 
Tel. 49 (06196) 3031 



Purified Peptides 
P 

MPS specialhis in quality, custom peptide synthesis . . . so you don't have to! 

In order to meet the differing needs of individual researchers, 
we are now offering three grades of peptides: unpurified, 
>80% purity and >95% purity. Additionally, for those using 
peptides to raise anti-peptide antibodies, MPS also provides a 
peptide carrier conjugation service. Call us with your 
questions or if you would like a complete price list. 

COMPARE OUR PRICES 

MPS is offering custom peptides at the 
exhaordinary prices listed below. 

-ww 
Mlpuled - 95% 

10355 JohnJav Hopkins Drive,San Diego, CA 9 1 2 1  USA 

Telephone (619) 455-3710 I 
FA% (619) 455-3713 
outside California (800) 338-4955 

MPS also provides a unique HF Cleavage Apparatus 
and a complete HF Cleavage Seruice. 

Circle No. 246 on Readers' Sewice Card 

CAN YOU SYNTHESIZE & 
PUMW PEPTIDES FOR LESS? 
Before you buy an automated 
peptide synthesizer, you should 
consider the actual cost for in- 
house synthesis which includes 
the cost of reagents, personnel, 
service contracts, analysis, purifi- 
cation, waste disposal. lab- 
oratory space, downtime and, 
of course. the initial cost of the 
synthesizer. :S;~E 



ELECTROPHEROGRAM 

J 
See what's been missing in capillary electrophoresis. 

Spectra! The benefits of multi-dimensional 
detection are yours with the Spectra PHORESISTM 1000 
capillary electrophoresis (CE) system now from 
Spectra-Physics. 

*pis 
."t 

.re., .: :"I Spectra will authenticate your data. Peak purity 
'-z > -  . a r *  
bL# F % 

and spectral scans conform to the latest regulatory 
. .  =. 

l?- , requirements. Separation reproducibility is guaranteed 
by our unique design which cools the entire capillary. 
Analyze up to 80 samples on our autosampler. 

@ Spectra-Physics Advanced detector technology gives you three 
detection modes-single-A, multi-A and spectral 

I B scanning. I f  you want to know more call us toll-free 
d i s c o v e r  t h e  u u a l l r y  at 800-424-7666. Take a better look at your CE data. 

Now see what you've been missing! 

?F'.?f, "; r ,. 
.-..-:,Y<,c 

For literature circle reader sewice number 227 
PC . . ,* -- :. .-. To have your sales representative call on us, circle reader sewice number 228 

- 1.;" :-?f .? . - c : q . : j ~ ~ ,  



~ ~ * .  
The precision optics of the Olympus 

BH-2 Series for diversified microscopy 
From distortion-free irnaae aualitv to reduced 
eye fatigue, they give yo< pekormance that ~s 
anythmg but routine. 

Then consider the ergonomc design, the I 

exceptional versatdity and operational snnplic- 
ity the unquestioned dependabdity And it's 
easy to see why the Olympus BHTU model, for 
example, has become the preferred laboratory 
microscope of its type in the market. 

The Olympus BH-2 Series mcroscopes - 
thev'll chanae the wav vou look at thmas. 

For information circle reader service number 130 
For demonstration circle reader service number 131 

-   or a d&rnonstratioi, call toll-free: - 
1-800-446-5967. Or write for literature to 

Olympus Corporation, 
Precision Instrument 
Dimon, 4 Nevada 
Dnve, Lake Success, 
New York 11042-1179. 
In Canada W Carsen Co , Ltd . 

- The Imageof Quality 

. - -.- 



Sweden. TEL: 4686213400 G E N O ~ ?  GmbH. PV.. TEL: 494221303923 GENOFIT-SA. Switzerland. TEL: 41-2279484W BDH INC., Canada. TEL: 800-268-2129 
SANBIO by. Nederland, TEL: 31-413251115 TDI. W d  34-14091251 MEDOS COMPANY Fl"Y LTD. Australia. TEL: 61-38089077 
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ANNOUNCING THE MW OF A NEW ERA 
IN MBORATORY ANIMAL IDENlFEKllON 

Simplicity itself: a programmable stand-alone system that doesn't require 
a computer hookup and uses your animal identification number. 

Microchip implant r /  shownat8X 

Background 

Some two years ago Bio Medic Data Systems revolu- 
tionized laboratory animal identification by introducing 
an implantable micro-identification device with an en- 
coded number. An interrogation system activates the 
implantable chip which then transmits its number. In 
effect: a truly foolproof system akin to adding a unique 
electronic "universal product code" to each animal. 

magnification I 

PObVER BioMedic 
DATA SYSTEMS 

PROBE 

"f.7: -' 
:< :, ., . pasiZiveanimalfdentCcafion. . 

or infection can indeed be cat- . As a af a Pi*-+-. ..@@,.&&A 
. , ,  .,..a . , ...4< . , 

astrophic should they delay, impede, or destroy a cru- and mice, there have been: 
cial investgation. This simple foolproof system now no significant effects on normal body weights. 
converts eat punching or tagging, toe clipping, and tail no palpable masses observed. 
tattouing into unacceptable risks.. . and who needs * no visible tissue reaction. 
that when a positive animal identification system is The tissue response to the implanted microchips is 
now available! considered to be completely non-adverse. 



Announcing the Dawn of a New Era in 
Laboratory Animal lamcat ion  

You are now looking at the complete ELAMS" (Elec- 
tronic Laboratory Animal Monitoring System): the injec- 
tion handle with 10 implantable microchips, the scan- 
ning wand that interrogates the chips, and the 
Programmable ID Data Acquisition System. Simplicity 
itself: Implant this chip, interrogate it, and key in your 
number. This stand-alone system does not require cou- 
pling to a computer. Nor does this system ask you to 
abandon your animal identification numbers; when an 
animal is identified, your animal code is always subse- 
quently displayed. 
Further: Since this system is not tied in to a computer, it 
can be used anywhere, even in hostile environments. 
However, should you choose, it can easily be coupled 
to a computer or a printer. For your additional protec- 
tion, a back-up record can always be created in sec- 
onds. And this system works with any animal species. Microchip IS subcutaneously injected into the an~mal 

I 
~ What about GLP Compliance? 

ELAMS" meets and exceeds the GLP guidelines pro 
viding a positive animal identification method that is 
cost effective and accurate. 

Who is Using Bio Medic Data Systems' 
Implantable Micro ldentification (IMI")? 

More than 45 organizations now have the Bio Medic 
Data Systems Implantable Micro Identification includ- 
ing Sandoz Research Institute, Schering Plough, C.I.IT, 
General Motors, N.S.I. Technical Services, Stanford Uni- 
versity, University of Miami, M.IJ (Note that the Sandoz 
Research Institute has submitted the results of the first 
year of a two-year study for publication.) 

C~rcle No. 

To Learn More about the ELAMS 

We invite you to learn more about this 
new user-friendly (i.e., to both animals and 
people), state-of-the art system. Just call 
our toll free number or drop us a line at . . . 

BIO Medic Data Systems, Inc. 
255 West Spring Valley Avenue 
Maywood, New Jersey 07607 
Phone: 2011587-8300, Fax: 2011843-8816 
Toll free number: 1-800-526-BMDS 

European Distributor: UNO bv 
F?O. Box 15,6900 AA Zevenaar, Holland 
Marconistraat 31, 6942 PX Zevenaar 
Phone: 08360-24451, Fax: 08360-23785 

Japanese Distributor: 
Yuasa Shoji Co., Ltd. 
13-10 Nihombashi-Odemmacho 
Chuo-Ku, Tokyo 103, Japan 
Phone: 03-665-6742, Fax: 03-665-6994 
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ABOUT THE ONLY IgG SPECIES 
Avid AL CAN'T PURIFY 

BIOPROBE INTERNATIONAL, INC. 
THE LEADER IN AFFINITY TECHNOLO 

Avid N IS a mdmvrk of BloRobe International. Inc 



1991 
AAAS-Scientific Freedom and 

Responsibility Award 
To Encourage Scientists and Engineers to 

Reflect Upon the Social Implications of 
their Professional Actions 

The AAAS Scientific Freedom and Responsibility Award, 
established by the AAAS Board of Directors in 1980, is 
awarded annually to scientists and engineers who have: 

* acted to protect the public's health, 
safety, or welfare; or 

* focused public attention on important 
potential impacts of science and tech- 
nology on society by their responsible 
participation in public policy debates, or 

* established important new precedents 
in carrying out the social responsibilities 
or in defending the professional free- 
doms of scientists and engineers. 

You are invited to submit nominations now for the 1991 
award, to be presented at the 1991 AAAS Annual 
Meeting in Washington, DC. A recipient of the award is 
selected by a panel of six judges. The deadline for 
receipt of entries is 31 July 1990. 

Requests for nomination forms and more information 
should be sent to: Scientific Freedom and Responsibility 
Award, Directorate for Science and Policy Programs, 
AAAS, 1333 H Street, NW, Washington, DC 20005. 

I Can Your LC Packing Withstand 1.OM NaOH? 1 

PENNSTATE 
NINTH SUMMER SYMPOSIUM @ IN MOLECULAR BIOLOGY 

The Pennsylvania State University 
July 25 -July 27, 1990 

MOLECULAR PATHWAYS OF CELL GROWTH CONTROL 

The Thomas J. Watson, Jr. Lecture in Molecular Biology: 
J. Michael Bishop 

Growth Factors and Receptors 
D. Wojchowski, C. Sherr, M. Howard, R. Derynck 
lntracellular Signaling: From Cytoplasm to Nucleus 
B. Sefton, U. Rapp, F. McCormick, E. Rozengurt 
J. Brugge, G. Crabtree, G. Vande Woude, K. Yamamoto 

Cell Cycle Control 
J. Thorner, J. Maller, J. Wang, R. Baserga 

This Symposium is supported by colleges and departments at 
Penn State, contributions provided by SmithKline Beecham 
Pharmaceuticals, Pfizer Central Research, Merck Sharp & 
Dohme Research Laboratories, and Abbott Laboratories, and our 
industry sponsors - 

International Business Machines Corporation 
CIBA-Geigy Corporation 

R. W. Johnson Pharmaceutical Research Inst. 
Schering-Plough Research Zetachron, Inc. 

Co-Chaired by A. Mastro, D. Shalloway, D. Wojchowski. 
Program Director, Richard J. Frisque. 
Registration information: Beverley LaPorte, Coordinator, 
Ninth Summer Symposium in Molecular Biology, 
329 South Frear Laboratory, The Pennsylvania State University, 
University Park, PA 16802. Telephone: (81 4) 863-3696 

U.Ed.#Sci-90-023 

Biological Cultures - 
*B 

Come to the Source! -1111 
American 
Type Culttd re 
Collection 

FREE CATALOGUES ' 
Algae  I Pro tozoa  
Bacter ia  I Phages  
Ce l l  Lines I H y b r i d o m a s  
Fungi l Yeasts 
Recomb inan t  D N A  
P lan t  T i ssues  
V i ruses  I Ant isera 

'Postage 81 h a n d l i n g  fee 
f o r  fo re ign  sh ipments.  

LOUIS  PASTEUR (1822-1895) - An th rax  Vaccine;  I Rab ies  Vaccine; Pasteurizat ion; Fermentat ion;  ......... 
A T C C  No.4229. Bacillus anthracis. U S D A  (S.C. No.14. 
Pas teur  vacc ine  No.1) 

Amer i can  Type Culture Col lec t ion  
12301 Park lawn Dr. Rockv i l le ,  MD 20852 U S A  
PHONE-1(800)638-6597 (IN USA); 

1(301)881-2600 (OUTSIDE USA); 
TELEFAX-(301)231-5826; T E L E X 4 0 8 7 6 8  
C A B L E  - ATCCROVE 
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Long way.. . 1 
I The Proteas 2000" - 

I jfd more inform&% Sb dl~-iree 4 ,. $ 

For demonstration circle reader service number 239 
For literature circle reader service RwneeF 240 

Ultrapure 
Trif luoroacet ic Acic 

tr~fluoroacet~c ac~d, 

ments. It's available 
in a 14-kilo package 

a kilo. When you need 

CircleNo.210onReadem'ServiceCard 

At Synthecell, 

Me besaw the Need.. . 
and Responded 

Introducing 

SOLlGOS " 
Anti-Sense DNA 

for Experimentation in Living Cells 

FOR A BIBLIOGRAPHY ON S-OLIGOS, OR INFORMION ON 
OUR OTHER OLIGONUCLECXIDE PRODUCTS, PLEASE CALL 

1-800-3367455 

E3VNTHEGELL 
30 1-869-7455 ~ v N ~ ~ ~ E L L  FAX 

S~NTHECFL 1 301-977-5079 
CORP 

2096 Gaither Road, Rockville, MD 20850 USA 

CirdeNo.191onReaders'ServiceCard 

UIAIUCfEd)mCS - MORE CW PERMEABLE 
RESISDWT 'FO NUCLEMES 

- R E P L I W O N ,  WSUtlKlON 
AND W I N I O N  
P t P L l l P l P ~ L ~ V  *-en I 



Affordable Octyl-O-D Glucopyranoside 
now available 
You may have considered using Octyl-8-D-Glucopyranoside 
in your research work but couldn't justify the cost. That has 
changed. This product is now available in developmental and 
semi-commercial quantities at greatly reduced prices. Octyl 
glucoside is a pure, crystalline compound that has many ap- 
plications. It has been used in liposomk formation and its high 
critical micelle concentration allows easy isolation of mem- 
brane-bound proteins. Octyl glucoside also has potential uses 
in the food, cosmetic and pharmaceutical industries. Take 
another look at this valuable processing tool. Data and free 
samples available. 

~ ~ ~ , I K .  
The source for carbohydrate chemistry 
121 9 Glen Rock Avenuewaukegan, IL 60085-0439 
Tel.:l-7081623-0370IToll Free:l-8001383-0126 
FAX:708/623-9173ITelex 25-3672 Pfanlab 
74-W 
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system for Apple Mackrtosh 
New vor 1 3  

AuloWb al#er d e m  and enabler Ihi wbction, 
recar and pmt* in -ired lormam. You can create 
your own dat&.sn of Innra!um refemncer and auto 
meicDHy incocpwnto t h o r  dad in your papers in It* 
~ Z s t ~ ~ ~ a l o s s k l o w s :  
FmdEitr~pvwwrpmCeerwleaandpeparer 
ghabatieed a nmbered l i  of mfemma it f~ &ad, 
It can mad Tea  Word md ASCII f lb .  The Lts nm 
stored on disk an Textfiles and can ba adhad by 
~ ~ . ~ l l u e i b l l o ~ u ~ w m a l i  
mthbmrequbod~~yjourmlThbiMcgrophym 
dored on dsk as a Tealtile ~JMJ can bs h m p r a e d  
direqly hto o paper with r,wor&mssor. You cy awe 
on duk the formats mqucad by pv fawrbe p ~ r a b .  
EdltRefr p area the demhw of relerenccw. l can 
cops wlth &%n who mito wsrd papen each year, 
and wim bodr rslerencea. References can be d a size 
and you can rryo raalds lmm one f?a lo amhe?. ?two 
aassarchfanl eMbl' y a r m t n d a n y ~ r n m h  
Ltebsl*. h r d 8 c a n m ~ m A l w r s a h o r n W b a n y  
database, lndudii  your own @ba and ae+s 
Orehiedineardclnrrant~ canstarerhem~no 
nn or arisljnp datebasa. 

menwy raehl..' w m  $20 

(Demodiskt25.-mful~) =,...* ..... -. 2 .  *'-IinUShrn'-'- 

programs for 119M PC and Apple Wc 
N e w ~ v ~ : ~ v l e d ~  

h&tf8#) & bSt0f I 
KINETIC calculate8 associalion and dissocktion rat 
conffanla IUI ndbliid, aing a wei~hled m.tinee 
ilorah ~ ~ r n - l i i h g  technique. 1 

Manr~IplusdrrkloctBMPC~mdtn*compa 
3.6' w 5.25 &. 256K RAM mirimurn. DOS 2.0 L. mohix a181 or Ioc Appb b i n &  llMB R 
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POSTER 
YOUR WlALLS 
WITHSCIENCE 

SCIENCE cover posters are once again 
available. These beautiful, full-color re- 
productions are suitable for framing, and 
thesturdy mailing tube keepsthemcrease- 
free during shipment. Only $7.95, U.S. 
postage paid. 

MARK quantity in box. 

101 LOCOMOTM IN CHINA 
9 February 1979 (1 8 x 24) 

102 LIGHTNING OVER ST. LOUIS 
2 7 J ~ I y l 9 7 9 ( 2 0 ~ 2 8 )  

103 CHEETAH AND CUB 
29 July 1983 (20 x 28) 

M4 SNOWSHOE HARE 
2 December 1983 (20 x 28) 

M 5  CATHEDRAL WINLWWIDNA 
MOLECULE 
23 December 1983 (20 x 28) 

M6 NEURONS IN MOTOR CORTEX 
26 September 1986 (18 x 24) 

107 BYRD GLACIER, ANTARCTICA 
28November1986(18~24) 

M8 COMBINATION OF SPACE 
COVERS IN SCROLL FORMAT 
1 June 1979,23 November 1979, 
10 April 1981 (1 2 x 37) 

M 9  MOONS OF URANUS 
9September1988(18x24) 

#I0 CATERPlllAWTOU ARE WHAT 
YOUEAT 
3 February 1989 (1 8 x 24) 

H 1 ATMOSPHERIC LAYERING ON 17 EARTH'S EDGE 
10 February 1989 (18 x 24) 

# Total number ordered O $7.95 
S Subtotal 
s- For shipment to Caliornia. add 

applicable sales tax. 
$ Total 

Check enclosed Please charge my: 
Mastercard Visa 

Card # EXP. - 

Name 

Address 

citv 
Statflip 

MAIL TO: 
MAS Books, Dept. 8 
P.O. Box 753 
Waldorf, MD 20604 

Order 
yours now. 

whilp s t ~ n n l i a s  last1 




