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TO MEET YOUR SPECIFIC 
RESEARCH NEEDS. 

Constantly Growing, Diverse Collection 
Actin Screened for Quality 
Packaged for Optimal Efficiency and Representation 
Custom Library Service Also Available 

Stratagene 
Constructs the 

Novel Vectors 
Stratagene's libraries are constructed using novel 
vectors that simplify screening and analysis. For 
cDNA libraries, our exclusive Lambda ZAP@ 

Highest Quality Vectors* combine the high efficiency of lambda 
cloning with the ease of a plasmid system. Clones 
isolated from Lambda ZAPB Vectors can be easily Libraries Available excised into the pBluescript@ vector, eliminating 
time-~onsumin~subclonin~. For genomic 
libraries, our Lambda DASH@ 11, Lambda FM@ I1 
and Cosmid Vectors contain T3 and T7 
promoters flanking the inserts, allowing rapid 
genomic walking &d restriction mapp1ng.~o 
simplify gene manipulation and mapping, the 
insert can be removed as a cassette by using 
Not I to digest these vectors. 

I Host Strains 
Our libraries are provided with powerful host 
strains like XL1-Blue and SRB(P2). Our new 
SOLRTM strain facilitates single-clone and mass 
library excisions. Stratagene is constantly 
developing new strains to clone the previously 
unclonable. 

Actin Screened 
All cDNA libraries are actin screened for quabty. 
Since actin is a common sequence with 
considerable homology between species and 
tissues, screening with an actin cDNA probe 
provides valuable information about the 
probability of finding your clone. 

Amplified Only Once 
Stratagene's libraries are amplified only once, 
avoiding the problem of skewed representation 
caused by overamplification. Single amplification 
prevents fast-growing clones from "taking over" 
and making rare clones harder, if not 
impossible, to find. Our newest libraries are 
amplified in the SURETM strain to minimize 
rearrangements and deletions. 

Custom Library Service 
Stratagene's growing collection of libraries is 
updated continually. We also offer a Custom 
Library Service and high qual~ty reagents for 

* U.S. Patent Number 5,128,256 ~0II~ t lu~t ing  your Own libraries. 

Gigapacka Packaging Extract 
All of Stratagene's libraries are made with 
GigapackB Packayng Extracts, which allow high 
packagmg efficiency and construction of 
representative libraries. Especially critical for 
genomic libraries, the absence of restriction 
activity in GigapackB I1 Packayng Extracts 
prevents the degradation of methylated sequences. 

Please call Stratagene or a Stratagene 
distributor to discuss your library needs. 
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Now you can afford to explore more 
options and optimize more separations 
in less time on any HPLC or FPLC system. 
POR0S"media for Perfusion Chromatography" 
delivers high resolution at lox - lOOx the speed of 
conventional chromatography media. And with easy-to- 
use POROS Self PackN technology, you can choose from 
more than 26 media chemistries for as little as $50* 
per column-in 10pm and 20pm particle sizes. 

Discover how much more you can accomplish in the same 
time with the same budget using POROS Self Pack. Talk to 
your PerSeptive sales rep, or call toll-free today: 
1-800-899-5858 - ext. 7670. 

' Prim may be higher outside the U.S. 

CHOOSE FROM OVER 
26 CHEMISTRIES, INCLUDING: 

Strong Anion Exchange 
Weak Anion Exchange 
Strong Cation Exchange 
Weak Cation Exchange 
Hydrophobic Interaction 
Affini.ty 
Activated Affinity 
Metal Chelate 
Reversed-Phase 

O 1994 PerSeptive Biosystems, Inc. 
POROS and Perfusion Chromatography are registered trademarks of PerSeptive Biosystems. 
Self Pack, BioCAD, and SPRINT are trademarks of PerSeptive Biosystems. 
U.S. Patents 5,019,270; 5,228,989 and 5,030,352. 
FPLC is a registered trademark of Pharmaaa/LKB Biotechnology. 
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POROS 
Self Packm 
For Perfusion 
Chromatography" 

Min 

Separation of proteins using a 4.6 mmD/50 mmL 
Self Pack POROS 10 S f  strong cation exchange column 
packed on an FPLC system takes under 3 minutes 
compared to over half an hour on conventional high 
performance resins. 

Min 

Reversed-phase separation using a 4.6 mmD/100 mmL 
Self Pack POROS 10 R2 column packed on BioCAD/ 
SPRINT" system. High resolution separations at 5 to 
10 ml/min flow rates significantly cut analysis time and let 
you move quickly to the heart of your research decisions. 

PerSeptive Biosystems 
38 Sidney Street, Cambridge, MA, 02139 
Circle No. 32 on Readers' Service Card 



ISN 0036-8075 
15 JULY 1994 
VOLUME 265 
NUMBER 5 170 

AMERICAN 
ASSOCIATION FOR THE 
ADVANCEMENT OF 
SCIENCE 

Self-assembling 
sandwiches 

370 
To thick through thin 

Board of Reviewing Editors 

NEWS & COMMENT I 
Environmental Estrogens Stir Debate 308 

Causes Sought for Sperm-Count Drop 309 
One Cancer Warrants Closer Look 

Federal Lobbying: Societies Drop 31 1 
Opposition to Station 

International Fusion Project: Departing 31 1 
ITER Head Predicts Trouble 

Orphan Chimps Won't Go Back to Nature 31 2 

AIDS Blood-Test Royalties: NIH-Pasteur: 31 3 
A Final Rapprochement? 

~ ~ i t i ~ h  science: shake-up will L~~~~ 31 3 
Most Labs Intact 

Fewer Young Researchers Are Seeking 31 4 
NIH Grants 

RESEARCH NEWS 
Self-Assembly Comes Together 316 

Evolutionary Biology: A Boost for 31 8 
"Adaptive" Mutation 

CMV-p53 Interaction May Help 320 
Explain Clogged Arteries 

C h n e r  Manufacturing of Plastic* 321 
With a Bit of Bubbly 

Frederick W. Alt 
Don L Anderson 
Mihael Ashburner 
Stephen J. Benkwic 
David E. Bloom 
floyd E. Bloom 
Piet Borst 
Henry R Bourne 
Michael S. Brown 
James J. Bull 

PERSPECTIVES - 
Computational Metallurgy fl 332 

M. Eberhart 

p53: A Glimpse at the Puppet 334 
Behind the Shadow Play 

S. Friend 

ARTICLES - 
Prehistoric Cultural Ecology in 336 

S ~ ~ ~ ~ , " ~ d a n  

Risking Risk Behavior, 341 
Behavior Change, and AIDS 

P. Agleton, K. O'Reilly, G. Slutkin, P. Davies 

RESEARCH ARTICLE - 
cVstal Structure of a p53 Tumor 346 
Suppressor-DNA Complex: Understanding 
Tumorigenic Mutations 

Y. C ~ O ,  S. Gorina, P. D. Jeffrey, N. P. Pavletich 

REPORTS - 
Dispersion Polymerizations in 356 
Supercritical Carbon Dioxide 

J. M. DeSimone, E. E. Maury, Y. 2. Menceloglu, 
J. B. McClain, T. J. Romack, J. R. Combes 

Catalytic Activation of Carbon-Fluorine 359 
Bonds by a Soluble Transition Metal Complex 

M. Aizenberg and D. Milstein 

DEPARTMENTS 

Kathryn Calame 
c. Thomas Caskey 
Dennis W. Choi 
John M. Coffin 
Paul J. Crutzen 
James E. Dahlberg 
Robert Desirnone 
Bruce F. Eldridge 
Paul T. Englund 
Richard G. Fairbanks 

Douglas T. Fearon 
Hany A. Foaard 
Klaus Friedrich 
Theodore H. Geballe 
John C. Gerhart 
Roger I. M. Glass 
Stephen P. Goff 
Peter N. Goodfellow 
Carey S. Goodman 
Ira Herskwh 

THIS WEEK IN SCIENCE 297 

EDITORIAL 299 
Evolution of Industrial Research 

LETTERS 301 
Soviet and Post-Soviet Science: V. R. Baker and 
V. S. Finn, L. Christersson Revelle on Global Warm- 
ing: J. Lancaster DOE Peer Review: L. Ianniello 
Noblesse Oblige: F. M. Mims 111 British Gene Therapy 
Center: C. Bland and C. Dollery Seaborgium: Name 
Not Yet Approved by ACS: J. A. Secrist 111 

M c  F. Johnson 
Stephen M. Kosslyn 
Michael LaBarbara 
Nicole Le Douarin 
Charles S. Levings Ill 
Alexander Levitrki 
Harvey F. Lodiih 
Richard h i c k  
D i e  Mathii 
Anthony R. Means 

SCIENCESCOPE 307 

RANDOM SAMPLES 31 5 

BOOK REVIEWS 41 8 
The Nmiokotome Homo erectus Skeleton, reviewed 
by F. H. smith ~~~d E~~ from the ocean, p. 

Abelson . ",.,kdng w, R. S. kmdt . 
Vignettes . Boob Received 

PRODUCTS & MATERIALS 428 

Shigetada Nakaniihi 
Roger A. Nicoll 
Stuart L Pimm 
Yeshayau Pocker 
Dennis A. Powers 
Ralph S. Quatram 
V. Ramanathan 
Douglas C. Reea 
T. M. Rice 
David C. ~ u b i  

Erkki Ruoslahti 
Gotthied Schatz 
Jozef Schell 
Ronald H. Schwartz 
Terrence J. Sejnowski 
Ellen Solomon 
Thomas A. Steb 
Michael P. St'yker 
Robert T. N. T j i  
Emil R. Unanue 

Geerat J. Vemmij 
Eel Vogelstein 
Harold Weintraub 
Arthur Weiss 
Zena Werb 
George M. Whiiesides 
Owen N. Wine 
William A. Wulf 

SCIENCE VOL. 265 15 JULY 1994 



COVER 

The crystal structure of a p53 tumor suppressor-DNA acids in yellow, the zinc atom in red, and the DNA in 
- complex reveals that the majority of the tumorigenic blue. See page 346, the Report on page 386, and the . - 

mutations occur at or near the protein-DNA interface. Perspective on page 334. [Photo: Y. Cho and N. P. 
The computer drawing shows the core domain of p53 Pavletichl 
in light blue, the six most frequently mutated amino 

Probing Single Molecule Dynamics 5 361 Potential Role of Human 
X. S. Xie and R. C. Dunn Cytomegalovirus and p53 Interaction 

in Coronary Restenosis 
Alterations of Single Molecule 364 E. Speir, R. Modali, E.-S. Huang, M. B. Leon, 
Fluorescence Lifetimes in Near-Field F. Shawl, T. Finkel, S. E. Epstein 
Optical Microscopy 

W. P. Ambrose, P. M. Goodwin, J. C. Martin, Mitotic Regulation of Microtubule 394 
R. A. Keller Cross-Linking Activity of CENP-E 

Kinetochore Protein 
Fine Structure of the Landers Fault 367 H. Liao, G. Li, T. J. Yen 
Zone: Segmentation and the Rupture Process 

Y.-G. Li, J. E. Vidale, K. Aki, C. J. Marone, Importance of Peptide Amino and Carboxyl 398 
W. H. K. Lee Termini to the Stabilitv of MHC Class I Molecules 

Stepwise Formation of Multilayered 370 
Nanostructural Films from Macromolecular 
Precursors 

E. R. Kleinfeld and G. S. Ferguson 

Size Dependence of a First Order 373 
Solid-Solid Phase Transition: The Wurtzite to 
Rock Salt Transformation in CdSe Nanocrystals 

S. H. Tolbert and A. P. Alivisatos 

First Principles Determination of the 376 
Effects of Phosphorus and Boron on Iron 
Grain Boundary Cohesion 

R. Wu, A. J. Freeman, G. B. Olson 
I 

s Jnthesis and Properties of a Cuprate 
Superconductor Containing Double 
Mercury-Oxygen Layers 

P. G. Radaelli, M. Marezio, M. Perroux, S. de 
Brion, J. L. Tholence, Q. Huang, A. Santoro 

Crystal Structure of P22 Tailspike Protein: 383 
Interdigitated Subunits in a Thermostable Trimer 

S. Steinbacher, R. Seckler, S. Miller, B. Steipe, 
R, Huber, P. Reinemer 

M. Bouvier and D. 6. Wiley 

Fibrous Mini-Collagens in Hydra 402 
Nematocysts 

T. W. Holstein, M. Benoit, G. v. Herder, G. 
Wanner, C. N. David, H. E. Gaub 

Adaptive Mutation by Deletions in P3 405 
Small Mononucleotide Repeats 
S. M. Rosenberg, S. Longerich, P. Gee, R. S. Harris 

Adaptive Reversion of a Frameshift 1 407 
Mutation in Escherichia coli by Simple 
Base Deletions in Homopolymeric Runs 

P. L. Foster and J.  M. Trimarchi 

Growth-Promoting Effects of 
Glycine-Extended Progastrin 

C. Seva, C. J. Dickinson, T. Yamada 

Effect of the Nigrostriatal Dopamine 41 2 
System on Acquired Neural Responses 
in the Striaturn of Behaving M nkeys 

T. Aosaki. A. M. Graybiel, M.limura 

TECHNICAL COMMENTS 

r .  32 
HVclra n e m a m  
structure 

pcstsge -: Mexlco. Caribbean mail) $50; othar awnMes (ak 
a89k4 dellvecy) $95. Flrat daol, alrmsn, student and emerilus raw on re- 
avea. Canam rates wllh QST maCMn umn mmes GST (11254 88122. 

High-Resolution Structure of the E 386 Rates of (MTS1) Mutations in 41 5 

v~.di&ksbrsefeeof$l p & c & p ( u s ~ . ~ ~ p e r ~ ~ s ~ ~ t o  
C C C , 2 7 C o n g r e a s ~ ~ . M A 0 1 9 7 0 . T h . L l a r l i f f c a B a , o o d e f o r ~  
k OQS&W75193 $1 + .lo. Sdem is indexed in Um R e a W a  4vWe Pet% 
odlcal Litwehua and in several apecializ@ indexes. 

Oligomerization Domain of p5 3 by 
Multidimensional NMR 

G. M. Clore, J. G. Omlchlnski, K. Sakaguchi, 
N. Zambrano, H. Sakarnoto, E. Appella, A. M. 
Gronenborn 

SCIENCE VOL. 265 1 5  JULY 1994 

Primary Tumors with 9p Loss 
P. Cairns, L. Mao, A. Merlo, D. J. Lee, D. Schwab, 
Y- E ~ Y *  K. Tokin03 P. van der Riet* J. E. 
Blaugrund, D. Sldransky; A. Kambj Q. Liu, 
K. Harshman, S. Tavtigian, C. Cordon-Cardo, 
M. H. Skolnick 

5 indicates mmmpanyisg feature 





la 

edited by PHIL SZUROMI 

Sustained buildup 
Multilayers of nanometer-thick 
films have potential uses in op- 
tics, microelectronics, and sen- 
sor applications, but creating 
such structures can be difficult. 
Self-assembled films are often 
structurally disordered, and 
thick Langmuir-Blodgett films 
can be instable. Kleinfeld and 

Ferguson (p. 370) formed well- 
ordered multilayers from alter- 
nating layers of a polyelectro- 
lyte and of hectorite, a mica- 
type layered silicate. These lay- 
ers rapidly self-assembled when 
the substrate was dipped into 
aqueous solutions and could be 
grown to thicknesses greater 
than 0.2 micrometers. 

Breaking strong bonds 
Homogeneous catalysis, i n  
which the catalysts are in solu- 
tion rather than on a solid sup- 
port, has been demonstrated for 
numerous reactions, but activa- 
tion of C-F bonds by this route 
has proved difficult. Aizenberg 
and Milstein (p. 359) show that 
a rhodium(1J silyl complex can 
abstract fluorine atoms from 
aromatic C-F bonds at room 
temperature. This reaction was 
used in a catalytic cycle in which 
hydrogen was exchanged for 
fluorine in fluorobenzenes. 

Nanotransitions 
Solids can undergo ~ h a s e  tran- 
sitions in which subtle atomic 
rearrangements occur. Tolbert 
and Alivisatos (p. 373) gained 

When things were cooler in the Middle East 
How did changes in climate, notably at the end of the Pleistocene, 
affect prehistoric cultural development and settlement patterns? 
Henry (p. 336) reconstructs these relations for about 70,000 years 
in southern Jordan, an area where uplands, piedmont, and low- 
lands harbored distinct biotic and climatic zones. From about 
70,000 to 13,000 years ago, long-term camps were maintained in 
the lowlands and inhabited during the winter; ephemeral camps 
were occupied at high elevations. during the summer. Upon the 
onset of Holocene warming, this pattern was reversed as the long- 
term-winter camps were moved to high elevations. 

insight into such processes by 
studying the first-order solid- 
solid phase transition in nano- 
crystals of CdSe, which trans- 
form with increasing pressure 
from wurtzite to a rock salt struc- 
ture. Transition pressures in- 
creased as the nanoparticles de- 
creased in size. Such results place 
limits on the size of the nuc- 
leation domains that form dur- 
ing the transition in bulk. 

Pinpointing lifetimes 
Variations in the fluorescence 
lifetimes of molecules can re- 
veal information about their dy- 
namics. Xie et al. (p. 361) and 
Ambrose et al. (p. 364) have 
taken this technique to its sin- 
gle molecule limit to avoid the 
blurring caused by large ensem- 
bles of molecules. Incident laser 
light is introduced through a 
fiber optic so that a dye mole- 
cule adsorbed on 'a surface can 
be irradiated on  a subwave- 
length scale. A near-field micro- 
scopic probe then, collects the 
emitted light frdm that same 
molecule at a resolution beyond 
the diffraction limit. The fluo- 
rescent lifetimes (typically nan- 
oseconds) depend on the dis- 
tance of the probe from the mol- 
ecule and reflect the quenching 
of the excited state due to the 
presence of the probe's metal sur- 
face. In addition, Xie etal. could 
detect intensity jumps on the 

order of seconds that reflect var- 
iations in the absorption cross 
sections of individual molecules. 

Structures of p53 
Two of the domains of the tu- 
mor suppressor p53 implicated 
in human cancers and cell trans- 
formation have been structur- 
ally characterized. Cho et al. 
(p. 346; see cover) present the 
crystal structure of the core do- 
main of p53 (residues 102 to 
292) in a complex with a DNA 
binding site. Clore etal. (p. 386) 
present the nuclear magnetic 
resonance structure of the oli- 
gomerization domain, residues 
3 19 to 360 (see the Perspective 
by Friend, p. 334). 

The heart of p53 
About 30 to 50 percent of pa- 
tients who have undergone cor- 
onary angioplasty subsequently 
develop restenosis, a vessel re- 
narrowing caused by excessive 
proliferation of smooth muscle 
cells. Speir et al. (p. 391; see 
news story by Marx, p. 320) 
found that a subset of human 
restenosis lesions harbor human 
 t to mega lo virus (HCMV) and 
accumulate high levels of the 
tumor suppressor protein p53. 
One of the HCMV gene prod- 
ucts, IE84, binds to p53 and 
abolishes its function as a trans- 

criptional activator in transfec- 
tion assays. Such HCMV-me- 
diated inhibition of p53 may 
contribute to restenosis. 

Mutation creation 
Adaptive mutations are those 
that arise in nongrowing cells 
in the absence of selection. Ros- 
enberg et al. (p. 405) and Foster 
and Trimarchi (p. 407; see news 
story byculotta, p. 318) exam- 
ined the mutations that arise by 
adaptive means in bacteria and 
find that they differ from spon- 
taneous mutations that arise 
during growth in the absence of 
selection. The adaptive rever- 
sion of a +1 frameshift muta- 
tion occurred by -1 deletions in 
regions of mononucleotide re- 
peats. This type of mutation is 
similar to that observed in he- 
reditary colon cancer cells and 
may arise through polymerase 
errors that remain uncorrected 
after mismatch repair. 

Growth via gastrins 
Gastrin is a peptide hormone 
that is posttranslationally pro- 
cessed to an active form that is 
amidated at its COOH-termi- 
nus. This form promotes secre- 
tion of gastric acid. Seva et al. 
(p. 410) report that a process- 
ing intermediate, glycine-ex- 
tended gastrin, is also biologi- 
cally active. The  glycifie-ex- 
tended form stimulated prolif- 
eration of a tumor-derived pan- 
creatic acinar cell line but was 
relatively ineffective in induc- 
ing gastric acid secretion. Fur- 
thermore, the proliferative ef- 
fects of the glycine-extended 
form of gastrin and amidated 
gastrin appeared to be mediated 
by activation of distinct recep- 
tors. Thus, posttranslational pro- 
cessing may modulate the phys- 
iological actions of gastrin. 
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AIIIIOLIIIC~II~ a PCR 

The new GeneAmp" XL PCR Kit makes generating 

long PCR products a routine procedure In fact, we 

QC test the kit for 20 kb using lambda DNA. 

Our new r7th DNA Polymerase, XL, in combina- 

PCR, nucleic acid synthesis, genetic analysis 

and protein research 

The GeneAmp XL PCR Kit-amajor break- 

through in PCR technology. To order in the U.S., 

tion with a novel reaction buffer, creates optimal 

conditions for generating long PCR products with 

call 1-800-327-3002. For PCR technical support, 

call 1-800-762-4001. For more information, call 
GeneGnpXLPCR. 
LMes 13: B+ cluster, 

high reproducibility and specificity. 1-800-345-5224. Outside the U.S.,contact your 

h u n m d ~ ~ ~ .  13.5. What's more, the GeneAmp XL PCR Kit is 
127,19.6&LMes4&5: 
rZ DNA 20.8,26.4 kb; optimized on GeneAmp" PCR Instrument Systems, 

local Perkin-Elmer representative. 

M: Hi& nwbdar roeight 
~narkr. and backed by our PCR performance guarantee. 

as our other PCR kits, and 

ew possibilities for mapping, sequencing 

egrated resources of our Applied 

Europa We~terstadt Germanylei 49-6150-101-0 Fax 49-6150-101-101 
CanadaMlsslssauga CanadaTel 800-668-6913 Fax 905-821-8246 
~apan~okyo.~apai~e1.81-4-7380-8500 Fax 81-4-7380-8505 
18th America Mexico City. MexicoTel.52-5-651-7077 Fax 52-5-593-6223 
Australia Melbourne, Australia Tel. 61-3-212-8585 Fax: 61-3-212-85M 

Perk~n-Elmer PCR reagents are developed and 
manufactured by Roche Molecular Systems, Inc., @ 
Branchburg. New Jersey. U S.A 

*% . - 
~ < ~ - M s t e m s  Division offer you the most comprehen- Perkln-Elmer IS a registered trademark ol The Perkln-Elmer Corporation 

GeneAmp is a replstered trademark of Roche Molecular Systems. Inc 
TheGeneAmp PCRprocess ~scovered by theU S. patentsowned by 
Honmann-La Roche. Inc and F.HoHmann-La Roche Ltd sive range of systems, technologies and support in 
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Supporting 
the Future 
of Research 
With a 
Tradition 
of Service. 

What distinguishes a chemical company: First and foremost - service; which is Sigma's approach to supporting 

the future of research. Should technical questions arise, a Sigma specialist is available to assist you with 

the use or application of our 33,000-plus products. In addition - quality; every one of Sigma's products 

is thoroughly assayed in state-of-the-art analytical laboratories using the most demanding analytical criteria. 

Another distinguishing factor is expertise; as in Sigma's family of experts in life science research. 

Sigma's chemists are constantly at work on a wide spectrum of specialty chemicals for targeted 

areas of research, adding over 2,000 new products each year. And they're continually refining 

and improving the products that established Sigma's 

1 reputation over 50 years ago. 

Service, quality and expertise distinguish Sigma as the leading 

choice of laboratories worldwide. Weigh all the advantages and 

consider Sigma as your single source for research biochemicals 

and organic compounds. 

Where Science and Service Come Together. 

Call collect: 3 14-77 1-5750, 
800-325-301 0, 
or contact your local Sigma office. 
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NO ANNUAL FEE and a Special 
9.9%+ Annual Percentage Rate 
(APR) on Cash Advances and 
Balance Transfers for AAAS Members. 

& @ ~ X & Y C ~ @ ~  the AAAS Visa@ Gold 

card, with NO ANNUAL FEE. Many AAAS 

members have already discovered the bene- 

fits of the AAAS Visa Gold card. Now, through 

this special offer, you can join your colleagues 

in carrying the only credit card endorsed by 

p 3 -/ the The AAAS. American Association for the 

Advancement of Science is pleased to present 

a special introductory 9.9% APR on cash 

advances." As a part of your welcome package 

you will receive two Premium Access Checks 

that you can use to pay off or pay down other 

credit cards and installment loans. 

call NOW! Extra benefits include: 

A very low 13.9% variable APR on purchases 

1-8"J847m7378, 400 Higher lines of credit ... up to $50.000 

Please use this priority code when calling: MREM. 30 minute credit line increases 

tm h a 1  m e   fie IAPR) for purchases is 13.9%. which may wry. The m is 9.9% m cash advances C~IlveIlieIlt yearend summary of charges for 
thmugh your first six statement closing daes mmencing on mdh after your acmum is opened and may wry 
thereaner [applies to both new and outstanding cash advance balances). The current indexed rate for cash 
advances is 13.9%. which may wry. Transaction fee fw rwo specifically designated Remiurn Access CkkS or 
Preferred Access Chseks' will be waived. The infomation about tlm cost of tlm card described in this applicatim is 

active Visa Gold accounts** 
accurate as of 5/94. The information may have changed after that date. To find out wha may have changed. call 1- 
800847-7378. 
'Cash advances m o t  be used to pay off w pay down another MBNAe acmunt 
"Certain restrktions apply to b s e  and other benefits as described in benefits bmchure that accompanies 

Now you can carry the AAAS card with these 
your Remium Access Checks' s. PrefRefecred Access Checks'. 
M B N A A ~ ~ ~ ~ ~ . .  m i u m  ~ccess   heck^ and ~ ~ f e n e d  ~ e c e s ~  cw are *~ly registwed secvice marks of and many other unsurpassed benefits and 
MBNA Amatica Bank, NA Mastercard* is a federally registered service mark of Mastercard Intematianal. Inc.. 
used pursuant to license. MSa. is a federally registered service mark of Msa U.S.A.. Inc.. used pursuant to license. 
0 1994 MBNA America Bank. NA. pay no annual fee. 
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Two b two, essential pairs 
for  ~ / S A  development.. 

introducing Duo5eti" 

- 7 

One of the frrst steps m the 

Genzyme has taken those first steps for you and 

created DuoSetm. Our new €LISA development system consists not 

only of  the matched capture antibody and biotinylated second antibody, but 

\3b, also includes a mass-calibrated standard and horseradish 
k ~ "  peroxidase-conjugated streptavidin detection reagent. 

Our protocol gives you the guidance you need for designtng 
' a '6 your own €LISA (and our Jechnical Service Department s- 

is always ready t o  answer your questions). 

Human IL-2, human IL-4, human IL-6, mouse IL-2, mouse IL-4, and mouse IL-6 
DuoSets" are now available. Call for more information on our new ELISA development 

systems as well as our full line of cytokine and cell adhesion antibodies 

for use in ELISA, neutralization, immunocytochemistry, FAGS, and immunoblot. 

ONE KENDALL SQUARE 
CAMBRIDGE, MA 021 39 USA 
Toll Free in US 1 -800-332-1 042 

TEL: 61 7-252-7500 
FAX: 61 7-252-7600 

GERMANY SALES: 49 61 42 69097 1 
ITALY SALES: 02/61 27621 
U.K. SALES: 0800 37341 5 

or call your local 
Genzyme distributor 



Forma Scientific, a world leader in laboratory equipment, now expands your growth 
potential with a complete line of Orbital Shakers. With over 40 years of experience, we have 
made a commitment to you by being the only life science equipment manufacturer to offer a factory-trained direct 
sales force, incomparable service network, and IS0 9001 registration. 

UNIQUE FEATURES OF OUR TABLETOP AND CONSOLE MODEL SHAKERS: 
Temperature Ranges kom 4°C to 60°C 
~nviro-Scan~~ Microprocessor Controls 
HEPA-Filtration on all Console Models 

D . '  
Speed Range of 25-525 RPM 
UL Listed & CSA Certified 

FOnnasckmmc,kn=. 
Box 649, Mariena, OH 45750 . 614-373-4763 
Fax: 1-614-373-6770 Telex: 29-8205 

Toll-Free 1-800-848-3080 
For additional information on Forma's Orbital Shakers, call today! An ISO 9001 Company 
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"BIO" SPECTROPHOTOMETRY, 
Y 

our life science research deserves a spectrophotometer 
without limitations. Beckman "bio" spectropho- 
tometers give you more flexibility and operational 
simplicity than any other system in their class. 

They deliver final results the easiest way possible - 
graphically. No other "bio" spectrophotometer can pass 
thiS screen test! 

Simply select one of many pre-defined methods on the 
graphical "windowing" interface to perform a DNA or 
Protein analysis, such as: 

Quantitative Total Protein 
Analysis 

Nucleic AcidProtein Ratios I 
DNA/Oligonucleotide 
Quantitation 

Theoretical T, 

Solve your applications needs I 
with the D P  Series 600 
scanning or DU Series 7000 
diode array spectrophotometers. 

Enzyme Mechanisms, K,, V-, K. 
Gel Scanning 

Fully adaptable, fully programmable, and loaded with I applications power, Beckman "bio" spectrophotometers 
are easily tailored to your needs. So look no further 
than Beckman -the leader in life science bioresearch 
instrumentation -for answers to your specific appli- 
cations needs. 

Easy final results for bioresearch - another part 
of the Beckman Plus, that extra level of personalized 
service and support available only from Beckman. 
For free information about the DU@ Series 600 or 
DU Series 7000, contact your local Beckman office. 

BECKMAN 
Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 85656-0. Canada (800) 387-6799. China 
(861) 5051241-2. France (33) 1 43 01 70 00. Gennany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 3-3221-5831. Mexico 525 575 5200,525 575 3511. 
Netherlands 02979-85651. Poland 408822,408833. Singapore' (65) 339 3633. South Africa (27) 11-805-201415. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 
07. Taiwan (886) 02 378-3456. UX. (0494) 441181. U.S.A. 1-8W742-2345. 

01994 Beckman Insmunents, Inc 
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Powerful 
smrity 
At the watering hole, even rhinos and 
lions defer to the ~fncan elephant - 
secure in its extended family group. 
Unparalleled loyalty and powerful 
communal defense provide this gentle 
creature with a peace of mind shared 
by few inhabitants of the African 
savannah. 

Using Boehringer Mannheim's 
family of high-performance PCR prod- 
ucts will give you a similar peace of 
mind. 

Products designed to work together 
For you, function-tested PCR prod- 

ucts translate into successful PCR - 
PCR without failed experiments or time 
wasted repeating experiments. You'll 
achieve consistent, reproducible 
results with PCR products such as: 
PCR Master Mix - a ready-to-use 
amplification premix 
PCR Optimization Kit - PCR buffers 
and reagents for determining the Mg2+ 
concentration and pH value optimal for 
your primerltemplate combination 
PCR Core KitPLUS - high-yield PCR plus 
prevention of carry-over contamination 
1 st Strand cDNA Synthesis Kit for 
RT-PCR (AMV) -for efficient prepara- 
tion of PCR templates from RNA. 

A full-service focus 
Get everything you need for poly- 

merase chain reactions -template 
preparation to amplification to analysis 
of amplified DNA -from your single- 
source PCR supplier. 

In addition to quality products, 
several customer-focused services 
combine to provide you with this 
peace of mind: 
8 Accurate, complete orders that 

are right the first time 
8 Next business day delivery, 

so you have the 
products when you 
need them 

8 Highly trained technical repre- 
sentatives for all your product 
information needs 

8 Field sales representatives to 
help you attain your research 
objectives. 

Pursue peace of mind for your lab 
Achieve peace of mind by relying 

on Boehringer Mannheim for all your 
PCR needs. Contact your representa- 
tive for more information, or call us at 
1 -800-428-5433 (51 4-686-71 41 in 
Canada). 

These products are sold under licensing arrangements with 
Roche Molecular Systems and The Perkin-Elmer Corporation. 
Purchase of these products is accompanied by a license to 
use them in the Polymerase Chain Reaction (PCR) process in 
conjunction with an Authorized Thermal Cycler. 

Federal Express trademark used by permission. 

O 1994 Boehringer Mannheim. All Rights Reserved. 



BOEHRINGER MANNHEIM Corporation 
91 15 Hague Road 
P.O. Box 50414 
Indianapolis, IN 46250-041 4 
USA 
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Putting a value on information may be d'icult, 
but consider the cost of mkidormation. 

In this, the information age, your company's informa- 
tion base is its most important asset. This is especially true for 
companies where chemical research is critical to new product 
development, and where profitability depends on filing 
patent applications perhaps only days ahead of 
your competition. 

So how do you quantify the value 
of information? Or perhaps more impor- 
tant, how do you determine the real cost of 
misinformation, or of information that is 
prohibitively time-consuming to access (not to 
mention the totally hidden cost of reproducing in- 
formation that is available, but unknown)? How much 
is misinformation costing your company in terms of 7 

wasted time, wasted human resources and wasted money? 
CAS, the foremost compendium of chemical knowledge 

in the world, has produced a new video called The Value of 

Information that explores these issues and offers some new 
perspectives on defining the value of information for your 
company or organization. Its value to your company's perfor- 

mance may be priceless. 
For your $15 copy, simply call Chemical Abstracts 

jervice at 1-800-753-4CAS. Or fax your request on your 
company's letterhead to 1-614-447-375 1. 

The real value of information can be mea- 
sured only in the effects it produces. And CAS 

is committed to providing the kind of 
information that makes scientists and engi- 

neers more productive, and companies 
more competitive. 

American chemical society 
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Quantitative { 
Photometry g 

, 

Exceptional throughput, resolution and 
sensitivity clearly demonstrate Nikon's superiority 
in fluorescence microscopy. Investigate over an 
extended spectrum with diffractii limited micros- 
copy, employing very low fluorochrome doses. 

High UV transmission and large numerical 
apertures are the rule throughout the wide range 
of Nikon CF@ fluors and CFW plan apochromats-. 
The 60X CFN plan apo, for instance, provides the 

m 111 

1 w m m m u m  

AT THE HEART OF 
THE SYSTEM YOU NEED 
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You have the idea. 
We have the data to bring it to life. 1 

Dialog" delivers critical data to support you INPADK and Japan's JAPIO. So you can do an I I 
in product development not only in the concept exhaustive global search using only one service. 

stage but through the product's entire life cycle. You'll also find worldwide news and market 

Information you might miss if you rely only on intelligence to help shape your product to fit 

specialized technical services. demand. Information no technical service can match. 

Dialog offers leading scientific and technical Dialog gives you more data delivery options, I 

I 
essential for keeping track of European tech- laying an egg. 

nology and competitors. For search tips, call for our Intellectual 

Our U.S. Patents Fulltext file covers all U.S. Property Toolkit: 800-3-DIALOG. 

patents since 1974. We also have the Dement For an instant copy by fax, call 800-496-4470 

World Patents Index with drawings. Plus CLAIMS: and enter 4056. 

I 

- 

The Answer is in Dalog 
Dialog Information Servsccr, Inc. A Knight-Ridder Grnpany " 

sources, as well as the most com- too. You can get automatic 

plete, authoritative global patent updates on any subject. O r  

collection available online. full-image, digitaLqualitY U.S. 

Our new European Patents patents by fax in minutes. 

Fulltext, File 348, is your best source for all Check Dialog. I t  could be the difference 

patents filed with the European Patent Office- between hatching a breakthrough idea or simply 

Q1994 Dmlog Inlomatoon Lmccr. Inr.. 1460 H~l lncw Avcnuc. Pllo Alto. Glrfomar 94M4 All rlghrr mwmd DIALOG IS a =rv~ce mark d D l a l o g  lnformac~on S c r v ~ c r  In<.  Rlgrsrcmd US. Parrnr and Tmdcrnark Offtcc. 
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simplicity, quality engineering of 

Accuracy, Speed, Kratos Analytical, UK, and 

High Sensitivity, 
is now available in the U.S. 
through the respected 

Low Cost. .. name of Shimadzu 
Scientific Instruments, Inc. 

Just a few of the reasons the Kompact The Kompact molecular weight analyzer provides 
MALDI-TOF is revolutionizing molecular and primary outstanding performance and high sample through- 
structure analysis in leading biochemical labs around put for both routine and research use in biochemistry, 

the world. The Kompact is operator-simple to  use; pharmaceutical and polymer applications. For a 
plug-in ready to  run and is loaded with Windows- "fastquote" price quotation and applications 
based application software. information, call our Customer Support Center or 

Kompact is a product of the 
SHIMADZU 

fax your request today. 

. . 

, .  7102 Riverwood Drive. Columbia, Maryland 21046 Fax 410-381-1222 

Customer Support Center: 800-477-1222 ext. 350 
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I measuring directly in all types of formats. 
Now you can replace your beta counter, gamma counter and luminometer 

with one compact, highly sensitive, multideteaor instrument for cell-based, filter, 
membrane, coated plate and liquid assays. 

Fast and powerful, MicroBeta is 
uniquely efficient. Unlike any other counter, 

I it can measure the results of assays directly in I 
the formats in which they were performed: L 
rnicroplates, filterplates, filtermats or even 
Eppendoe tubes. r 

- - 

This means you'll save time, money, work 
and waste without sacrificing performance, 
high throughput or your freedom to choose. 

I To start counting on innovative Wallac 
I technology, call now. 

)EGsG COMPANY 

Wallac Inc., 9238 baltner Road, Gaithersburg, MD 20877, U.S.A. 
Phone: 1-800-638-6692 or (301) 963-3200 Fax: (301) 963-7780 

t@aoBctnN is a trademark of Wallac Oy. EppendorP is a trademark of Eppdorf North America, Inc. 
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F I N D I N G  T H E  PERFECT 

P R O T E I N  P A R T N E R  
EASIER T H A N  YOU T H I N K .  

I Introducing the MATLHMAKER Two-hybrid System 

I -m - 
If you're looking to positively identify interacting proteins, and immediately access their 

cloned genes, search no hther.  With MATCHMAKERN(#K1605-I), the only cornrnercially- 

available kit employing the innovative two-hybrid system, you'll dramatically accelerate the 

process of discovery by tracing protein interaction pathways in viw. This direct, sensitive assay 

is simple, yet extraordinarily powerfd4LONTECH also offers premade MKICHMAKER 

cDNA and genomic libraries which are cloned into GAL4 activation domain vectors. So, if 

you're exploring cell cycle control, cell differentiation, signal transduction, or any complex 

Rauh $ a  hMWhMZR TwaHybnd 
assay for interaction ?f the murine 
p53 protein with SV40 largr T-anti@, 
7 1 r h u o u m d i r l u t p o t r i n r w m ~ i n t ~  

a DNA-bindig domain rrna and an Mi- 

vation domain vector, respectively. 

r-b*+fm+- 
dacc oqnmion. Rows 1-3: n@w d. 
Raw 4: &sf inrrmrtim 

protein interaction, MATCHMAKER 

will help you find exact protein partners 

fdster and easier than you've evei thought 

possible. Just call I-800-662CLON 

or contact your local distributor. 

4030 Fabian Way, Palo Alto, Calfmnia 94303 USA Fax: 880/424- 1350 4 15-424- 1064 Pbonc: 800/662-2566 415/424-8222 
61 994 CLOhTECH Ldwatorirs, Inc MATCHMAKER is a tradrmark $ CLOhTECH Lnbmrrt~rics, Inc. 
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