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Eliminate PCR products 

from a previous reaction by 

excising uracil residues 

using uracil N-glycosylase 

(UNG) and degrading the 

resulting abasic polynucleotide 

with heat treatment. 

The GeneAmpB PCR Carry-over Prevention Kit. 
Another Perkin-Elmer Cetus innovation. Backed by our 

PCR Performance Guarantee. 
In the U.S., call PE XPRESS at 1-800-762-4002 to order. 

Or call 1-800-762-4001 for technical information. 
Outside the U.S., contact your local Perkin-Elmer representative. 
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Canal. See page 658. [With permission of the San Diego Museum of Man, which 
commissioned the mural; photograph courtesy of Peter D. Harrison] 

" L 2 , -  

J. H. STEELE . Books Received 

Fragment Analyzer Monoclonal Antibodies . Thermocycler for PCR . Glass 
Filter Housings . Literature 

Board of Directors 

Richard C. Atkinson 
Retiring President, 
Chairman 

Donald N. Langenberg 
President 

Leon M. Lederman 
President-elect 

8 FEBRUARY 1991 

Mary Ellen Avery 
Francisco J. Ayala 
Eugene H. Cota-Robles 
Robert A. Fmsch 
Joseph G. Gavin. Jr. 
John H. Gibbons 
Beatrix A. Hamburg 
Florence P. Haseltlne 

William T. Golden 
Treasurer 

Richard S. Nicholson 
Executive OflScer 

Editorial Board 

Charles J. Arnhen 
Elizabeth E. Bailey 
David Baltimore 
William F. Brinkman 
E. Margaret Burbidge 
Pierre-Gilles de Gennes 
Joseph L. Goldstein 
Mary L. Good 
Harry B. Gray 
F. Clark Howell 
Paul A. Marks 
Yasutomi Nishizuka 
Helen M. Ranney 
Robert M. Solow 
Edward C. Stone 
James D. Watson 

Board of Reviewing 
Editors 

John Abelson 
Frederick W. Alt 
Don L. Anderson 
Stephen J. Benkovic 
Gunter K-J Blobel 
Floyd E. Bloom 
Henry A. Bourne 
James J. Bull 
Kathryn Calame 
Charles R. Cantor 
Ralph J. Cicerone 
John M. Coffin 
Robert Dortman 
Bruce F. Eldridge 
Paul T. Englund 

Harry A. Fonard 
Theodore H. Geballe 
Roger I. M. Glass 
Stephen P. Goff 
Corey S. Goodman 
Stephen J. Gould 
Eric F. Johnson 
Stephen M. Kosslyn 
Konrad B. Krauskopf 
Charles S. Levings Ill 
Richard Losick 
John C. McGii 
Anthony R. Means 
Mortimer Mishkin 
Roger A. Nicoll 
William H. OrmeJohnson 
Yeshayau Pocker 

Dennis A. Powers 
Erkki RuoslaMi 
Thomas W. Schoener 
Ronald H. Schwartz 
Terrence J. Sejnowski 
Thomas A. Stertz 
Robert T. N. Tj~an 
Em11 R. Unanue 
Geerat J. Vermeij 
Bert Vogelstein 
Harold Weintraub 
Zena Werb 
George M. Whiiesides 
Owen N. Wine 
William B. Wood 
Kelth Yamamoto 

Fredric S. Fay 

TABLE OF CONTENTS 601 





Phantom DNA 

W 
HAT were thought to be sur- 
face features of DNA seen at 
high resolution in the scan- 

ning tunneling microscope may in fact 
have been surface features of the con- 
ducting substrate when the DNA was 
deposited on graphite (page 640). 
Clemmer and Beebe show that steps 
(that typically extend for thousands of 
angstroms), regular periodicities along 
the step edges, moirC patterns, and 
handedness-all of which are character- 
istics or attributes of DNA and other 
biomaterials-are present in scanning 
tunneling images of freshly cleaved 
highly ordered pyrolytic graphite 
(HOPG) onto which no biomaterials 
were deposited. In addition, in the 
HOPG images there is evidence of 
"molecules" meandering across the 
steps. These artifacts appear to arise 
when the HOPG surface has been dis- 
rupted or flaked. Although the scanning 
tunneling microscope has been used for 
almost a decade for examining the 
shapes of biological molecules and for 
confirming features predicted from mo- 
lecular models, this study indicates that 
HOPG is not a suitable substrate for 
use with these materials. 

East Coast earthquakes 

H ow likely is it that a large 
earthquake like the one that 
rocked Charleston, South 

Carolina, in August 1886 will occur 
there again? From an analysis of seismi- 
cally induced liquefaction features pre- 
sent along the Atlantic seaboard, Arnick 
and Gelinas conclude that the Charles- 
ton area, which is not near an active 
plate boundary, appears to be situated 
in an unusual seismotectonic setting 
(page 655). None of the other coastal 
sites that were examined had similar 
paleoliquefaction features. In the last 
2000 years large earthquakes have oc- 
curred in coastal South Carolina rough- 
ly every 500 to 600 years; although the 
intervals farther back are more uncer- 
tain, the evidence suggests that large 
earthquakes have been occurring there 

for at least 5000 to 6000 years. The 
Charleston area is therefore likely to be 
hit again, but the pattern of a several- 
hundred-year return period for the his- 
toric earthquakes suggests that the 
threat to the area at present is low. 

Maya culture and water 

IKAL, Guatemala, was one of the 
great Maya ceremonial centers. 
Its peak occupation occurred 

around A.D. 750, and by about A.D. 
1000 it was largely abandoned. Like 
other big Maya cities, Tikal was not 
situated near a natural source of water; 
its climate at the time of the occu~ation 

I 

included rainy periods and an extended 
(4-month) annual dry period. To satisfy 
the water needs of Tikal, a complex 
system of reservoirs had been built in 
which rainwater could be collected and 
stored (cover). Scarborough and Gal- 
lopin propose that the reservoir system 
may have been a major factor in attract- 
ing people into this and similar large 
cities and that the centralization of wa- 
ter management may have conferred 
social power and a political edge to an 
elite sector of the communitv that con- 
trolled the allocation of wBter (page 
658). Adams provides further perspec- 
tive on how water resource manage- 
ment could have contributed to citv 
organization, and he suggests a possible 
role for water availablility in community 
decline (page 632). The collapse of 
Maya civilization has yet to be satisfac- 
torily explained; a change in the avail- 
ability of a resource as important as 
water may have been a significant con- 
tributing factor. 

Snafus in malaria 
protection 

v ACCINE preparation is some- 
thing of a fine art. Animals 
might make a variety of cellular 

and antibody responses to different de- 
terminants in a vaccine and yet they may 
not be protected from a subsequent 
challenge with the infectious agent 
against which the vaccine is directed. 

Some of the subtleties and difficulties 
involved in inducing protective immu- 
nity to the malaria parasite Plasmodium 
vivax in monkeys are illustrated in the 
work of Charoenvit et al. (page 668). 
An injection of (mouse monoclonal) 
antibodies specific for a sequence of 
four amino acids-alanine, glycine, as- 
partic acid, and arginine-protected the 
monkeys from malaria. These amino 
acids are components of a larger (nine- 
amino acid) repeating segment that is 
part of the parasite's circumsporozoite 
protein. However, when the nine-ami- 
no acid repeating peptide was injected 
directly into monkeys, the animals were 
not protected from infection. They pro- 
duced many types of antibodies in re- 
sponse to the vaccine but none to the 
previously identified protective amino 
acid foursome. 

Protein in Alzheimer's 
disease 

T HE brains of people with Alz- 
heimer's disease are dotted with 
neurofibrillary tangles that con- 

tain paired helical filaments. A likely 
source for the filament protein A68 has 
now been identified (page 675). A68 
was purified from brains of patients 
with Alzheimer's disease and Down 
syndrome. The backbone of A68 was 
found to be like that of the T protein, a 
molecule that is typically associated 
with microtubules (cytoskeletal struc- 
tural elements) of cells. But T and A68 
differed in their phosphorylation pat- 
terns. One amino acid (a serine residue 
at position 396) was identified as a 
phosphate acceptor in A68 but not in 
the parent T molecule. Other unusual 
acceptors may also be present. Lee et at. 
propose that abnormal or excessive 
phosphorylation of T might prevent the 
molecule from binding to microtubules. 
It  would then be available for deposi- 
tion into neurofibrillary tangles. Thus a 
dysfunction of the normal cellular phos- 
phorylation mechanism might contrib- 
ute to the pathogenesis of Alzheimer's 
disease and other diseases in which sim- 
ilar brain lesions are deposited. 

RUTH LEVY GUYER 

8 FEBRUARY 1991 THIS WEEK IN SCIENCE 603 



LABELED CYTOKINES 
A New Research Tool 

Many diverse stimuli can change the density of 
cytokine receptors expressed on a cell's surface and 
thus dramatically alter its responsiveness. 

However, direct receptor analysis has proven 
=cult, and in mixed cell populations, impossible. 

Now with R&D Systems' Fluorokine series of 
receptor analysis kits, a direct fluorescence meas- 
urement can easily be made. Moreover, when used 
in combination with an appropriate anti-CD or other 
cell surface marker, a differential analysis of 
cytokine receptors on subpopulations of cells can be 
achieved. 

Each kit features a specific cytokine pre- 
conjugated to biotin or phycoerythrin, companior~ 
reagents including a necessary cell wash buffer and 
detailed instructions for use with a flow cytometer. 

The reagents provided have been vrecklv 
formulated-and quality controlled to 

optimal labeling of each cytokine 
maximum fluorescence 
retention of the cytokine's biological activity 
specific binding to the desired receptor as 
demonstrated by complete inhibition of binding 
in the presence of: 
- excess unlabeled cytokine 
-neutralizing antibodies to the cytokine 

Peripheral Blood Lymphocytes (PBLs) were 
activated with phytohemagglutinin and IL-2. The 
up-regulation of IL-4 receptors was monitored by 
flow cytometry as the increase in fluorescent 
intensity as a function of time. 

F'LUaROKN? kits available for: 
&la, TL-2, I&-3 ,W,  IG6, E-7, Ilt-8, 
W-4 OXSF, CltM-CW, and TGF+ 

To place an order or request product information, 
call us at 1-800-328-2400 

Research use 019. Not for ~ o s t i c  or 
therapeutic procedures. 

In Euro-tact: In Japan contact: 
I 

Your Source fir Cytokine Reagents 

I 
~ , n "  FuMkoEhl 
B House,Yl$tfingtonRoad Phvlnacwtlalc0,Ltd. 

IUD syrtw 
614 kKinley Phca N.E. 

Cowley, Oxlord 0x4 SLY T w  Minneapolis. MN 55413 
Telephone 44(0865) 781 045 Telephone (03) 293-2352 In blbmsoh (61 2) 3742956 
Fax (0865) 71 7598 Fax 81 -3-293-2388 Fax (61 2) 379-6580 
Telex 838083 BKmC G ' T&x J2&189 FUNA Telex 750627 



Hard Copy your PCR 
products with one-step 

A Universal 
System for Cloning 
PCR Products 

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

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

incorporate restriction sites 
I NO restriction enzyme digestion 
I NO modifying enzymes 
I# NO sequence information 
The TA Cloning system from lnvitrogen 
allows bluelwhite color selection of 
recombinants from the pCR2000 vector 
and is useful for most PCR reactions 
including: 

Symmetric PCR Inverse PCR Alu 
PCR Sequence independent PCR 
mRNA PCR Sequence Tagged Site 
PCR Anchored PCR 
TA Cloning is an ideal system for direct 
sequencing and expression of PCR 
products and provides a means of safe- 
guarding precious samples for future 
analysis, probe generation or other 
manipulations. The prepared pCR2000 in thermophilic polymerases. Each kit 
vector is designed to take advantage of contains prepared pCR2000 vector, liga- 
the universal ragged ends generated by tion reagents and competent E. coli for 
the terminal transferase activity inherent 20 reactions. For more information on 

these and other PCR products call; 

Toll Free 1-800-544-4684 
11588 Sorrento Valley Road #20 
San Diego, CA 92121 

ISH BIO-TECHNOLOGY LIMITED, UK, TEL: 44465748747 AMS BIOTECHNOLOGY, UK, TEL: 44.993822786 
BIO-TRADE, Austria, TEL: 43-2228284694 FUNAKOSHI PHARMACEUTICALS, Japan, TEL: 81-32932352 7 CELBIO, Italy, TEL: 39.24048646 KEBO LAB AB, Sweden, TEL: 46-86213400 GENOFIT GmbH, FRG, 

TEL: 49.6221303923 GENOFITSA, Switzerland, TEL: 41-227948400 BDH INC., Canada, TEL: 800-268-2129 
MEDOS COMPANY PTY LTD, Australia, TEL: 61-38089077 

'PCR is covered by US. Pat. l's 4,6Q202 and 4,683S95 issued lo Cetus Corporahbn 
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Available Now on PC and Mac. $99. 
\ 9 .  B.-r. 1 + 

-/ 

*Risk Free Offer: Order any product in this ad. If you are not 100% 
satisfied, you may return it within 30 days for a refund, excluding shipping 
and handling. 
**Buy the PC version of EndNote now, and upgrade to EndNote Plus on 
the PC for just $49! (Expected, but not final release-6/91). 
Requires IBM PC or Compatible with more than 512K. Macintosh 512KE 
or higher. 
tWorks with Microsoft Word (Mac and PC), MacWriie, WriteNow, 
Wordperfect (Mac and PC) and any ASCII file. - --- 
Prices in this ad are suggested retail prices in the U.S.A. - - __ 
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Colleague-BRS Information Technolofies. Silver Platter-Silver Platter International N.V. licensed to Silver Platter Information, lnc. Knowledge Finder-Aries 
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On STN International? you'll find 
databases covering every area of the 
life sciences, such as biotechnology, 
biomedicine, and biochemistry. You'll 
find the databases of BIOSIS, the U.S. 
National Library of Medicine, 
Chemical Abstracts Service? and 
other authoritative organizations. 

And how you access this information is 
of vital importance to us. Everything 
about STN has been created to assist 
you in obtaining information efficiently 
and economically. On STN, you'll find 
special features which enhance your 
searching, whether you're a novice or 
an expert. 
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You'll have instant access to protein 
and peptide information on STN. It's 
the fast, easy, and predictable way tc 
obtain sequences with uncommon 

, find genetically modified 
es, as well as sequences from 

- - . -. . . - 
residues, 
sequenc ..-+.-...+ e 
pulGlllJ. 

CAS Registry NumbersB - 
Searching for a chemical or drug is 
easier because you can use CAS 
Registry Numbers that provide you a 
common link between databases 
(e.g., BlOSlS PreviewsB/RN and 
MEDLINE). 
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PURE PERFORMANCE PRODUCTS + YOU = RELIABLE RESULTS 

In Whatever you're doing in molecular and cell biology, ensure reliable results by choosing 
Pure Performancem products from Pharmacia LKB: "Puren ... because we use our renowned 

expertise in purification to produce reagents of the highest quality; "Performancen ... what 
you can expect as a result. To find out more about the results you can achieve with 

Pure Performance products, consult our new Molecular and Cell Biology Catalogue, which is: 

Extensively updated, with expanded technical information. 

Completely re-organized and cross-referenced, so that information is immediately accessible. 

A useful reference for novice and expert alike. 

Call for a copy today from your local Pharmacia LKB representative. Then find out for 
yourself how P3 plus U really does add up to R2. 

Cloning.. .Mapping.. .Sequencing.. .Expression.. .Purification.. . 
- 

Pharmacia LKB Blotechnology 8 
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system; in-depth, comprehensive implementations of: hlrphztoty 
tecbnkpm; multi-urry krMBs witb banners; nmpammekJcs; dk- 
Wionj?tt ing; multtj& general nonlinear estima- 
tton; rOgtt/pmbU ana&SFF; general genenJCOWMANCOVA; stepwise 
rNsctJminanta~sis; l o g - l k m a d ' ;  f&adys&; duster 
ady&; tnuWdimensfonalScding; a ~ ~ d & N o n ;  Uem 
ady&/ralWiQ; sruvkrJ adysis; time s& &ing;@- 
mtlng; hgs qualur mntrd; m pmepss~sis; m- 
m e d  design (wia 1Eqpuabi); and much more . Manuals with 
comprehensive introductions to each procedure and examples . 
IntegatedStatsMvlsorerrpettsystem~Extensivedatamawgement 
fadUties @owerfui spreadsheet with formulas; relational merge; data 
d c a t i o n ;  flexible programming language) 8 Ophlmized (plain 
English menus/mow) user interfaw even complex analyw require 
just few self-explanato~~ selecfhns (CSS can be run without manull; 
Quick Start booklet explains all basic conventions) . M m s ,  b?tdv' 
commands also supported B AU output displayed in Scrollsheets" 
(dynamic tables with pop-up windows and instant graphs) . 
Extremely large anaysiS designs (e.g., correlation matrices up to 
32,000~32,000) 8 Unlimited size of files; extended predsion; 
unmatched speed (Assembler, C) k Exchanges data (and graphics) 
with many applications (in& Excels, lotus 3@, dBASE P, SPSSm). 
Highest resolution output on practically all printers (incl. W, 

Subset of W 3 :  all basic Weal modules 

capabiities of W 3  . Rice: $295. 

CSs:GRAPHICSm A comprehensive graphidchart- 
ing srjtem with data management .AU graphics capabikities of W 3  
and, In addition, exteaded o n - m n  drawing, 19 salable fonts, 
spedal eilects, icons, maps, multi-gnphics management W Hundreds 
of types of graphs. Interact& rotation and in$,raUive MSS-sections 
of 3D graphs Baensive selection of took for graphical exploration 
of &, fiatng; smoothing; spectnl planes; overlying; layered com- 
pressions; marked subsets8 Unique multivarhte (e.g., 4D) graphs. 
Fac'ities to custom-desii new graphs and add them pemmently to 
menu * Importfexport of graphs and data, 15 formats . Ophlmized 
(menulmouse) user in* ewn complsr graphs require few 
keystmkes: all graphs on this page can be produced from raw data in 
less than 20 minutes 8 Macros, Wcommands also supported C 
Unlimited size of files Highest resolution output on all hardware 
(see W 3 )  . IBM compltibles, 640k or more . CSGRAPMCS is 
included in C S S : m C A  (available sepantehl for $495). 

Megafile ManagerTM COW- analytic dnta 
base management system. Unlimited size of files (up to 32,000 fields 
or 8 MB per recod) 8 M@e Manager is included in W 3  and 
mmCA ~sepamtely: $295). 

CSS:STATISTICA" A buy inkgrated system that 
combines all the capabiities o f W 3  and CSS:GRAPHICS into a single 
extremely comprehensive data analysis system . Rice: $795. 

1*st..~01(74101.(918)e8a4149 
Ca: (918) -78 



I SAVE ' COPIES I 

hcsc custom 
mprinted ca: 

prorecting your valu- 
ahlc Sc~ence copies 

Each hinder or 

anforccd hoar 
kc rcd materl 
'-notched for 
prlng mechan 

I .-.- - 

- order four'hindcn 
cs  ro hold a complete 

year 01 lssues. Consrmcred from 
dandcovered Icathcr- 
a l  and stamp, 'PSCS are 
casy acces; t I s p c ~ a l  
ism to hold i s which 

SUILIIYL I Jesse Jones Industries, Dept. 
499 East Erie Ave.. Philadelpt 

withdurable. 
.i in gold, the c 
~~nders have a 
ndividual r d  

SCE 
iia. PA 19134 

I Enclosed is $ - 1;ases; ' 

I -  B~nders. Add $1 per casefo~naer lor post- I age & handling. Outside USA $2.50 per casr " '  1 (US funds onlv). PA residents add 6% sale! - ~ 

'tint Name- 

,ddress - 

Rtolnoer 
; tax. 

I s 

I DC accepted. Send card name. #. Exp. date. 1 ! CALLTOLL FREE 7 days. 24 hours 1-800-825-6690 ! 
L - - SATlSFACTlON GUARANTEED - - A 

S O F T W A R E .  
Edit, manipulate and analyse nucleic acid and 

User-friendly but protein sequences. Scan nucleic acid sequences 
powerful sequence key 

to select oligonucleotides for use as PCR primers. 

processor. Perform sequence alignment and concatenation. 
Search GenBank and other libraries. Sequences 
imported from, or exported to, other programs. 
Restriction analysis performed, with recognition 
sequences given for over 400 restriction enzymes 

For Apple Macintosh (more easily added). Tutorial module and com- 
munications routines built-in etc. etc. $499 

A general putpose equation solver and numerical 
modeling tool for scientists and technologists. 
SolvEq allows the user to enter and solve mixed 
systems of linear or non-linear algebraic and di- 
ferential equations. It supports a modular 
approach to design, allowing large complex 
models to be built from smaller reusable compo- 
nents. SolvEq is designed to have virtually no 
learning curve. The SolvEq editor uses familiar 
notation for entering and displaying equations. 5299 S O ~ V E ~  For IBM PCIPS2 

Fig. P is the comprehensive graphics package of 
which the Journal of the American Medid Asso- 
ciation said "This versatility in figure design is 
where Fig. P really excels. I could not come up 
with an example of an application Involving the 
graphing of scientific data that could not be hand- 
led by this package". Easy to use; get your first 

Great figure in moments. Amazing control over all 
 hi^^ For I B ~  PCIPS;! aspects of figure design. Artist-quality output. 

Powerful equation plotter 8 data transforms en- 
able use as analytical tool. $449 

BIOSOFT, P.O. BOX 1 0938 write or call 
Ferguson, MO 63135 
Tel: 314  524 8029 
Fax: 31 4 524 81 29  demo disk. 
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ANALYTICAL SERVICES 
provided by the 

COMPLEX CARBOHYDRATE 
RESEARCH CENTER (CCRC) 

The CCRC of The University of Georgia has been designated a 
Resource Center for Biomedical Complex Carbohydrate Science 
(sponsored by the NIH) and a Plant Science Center for the study 
of Plant and Microbial Carbohydrates (sponsored by the USDA, 
DOE, and NSF). These centers provide analytical assistance for 
scientists in  university, industrial, and government laboratories 
carrying out nonproprietary research on the complex carbohy- 
drates derived from animal, plant and microbial sources. The 
routine services that are offered include (1) glycosyl composition 
analysis, (2) glycosyl linkage analysis and (3) molecular weight 
determinations. The CCRC instrumentation used to provide 
these services includes gas liquid chromatography, gas liquid 
chromatography-mass spectrometry, fast atom bombardment- 
mass spectrometry, 250- and 500-MHz 1H-NMR, and 13C-NMR 
spectr&copy. investigators may wish to establish a collaboration 
with scientists in the Resource Center to carw out more extensive 
characterization of their samples such as gly&yl sequence analy- 
sis. Those wishing to use the services of the CCRC should contact 
the Technical Directors for further information regarding the crite- 
ria and cost for sample analysis. Please do not submit samples 
without prior agreement. Address inquiries to: Dr. Roberta K. 
Merkle, Technical Director for Biomedical Carbohydrates, or Dr. 
Russell W. Carlson, Technical Director for Plant and Microbial 
Carbohydrates, Complex Carbohydrate Research Center, 220 
Riverbend Road, The University of Georgia, Athens, Georgia 
30602. Facsimile: 404-542-4412. Phone: 404-542-4405. 

y- Contact us at: 

of peptides i an medicine, the F 
DEBIOPHARM* 
Rue du CrOt, 2 

Debiopharm ord of S.Fr. 30'000 x 2  Postale 446 
will be 'attribu every two years to two 1006 
researchers working at University or Switzerland 
Research Institutes and involved in the Tel. (41) 21.617.05.86 
peptide research field, chosen by an 
international jury of research scientists, 

Fax. (41) 21.617.07.01 

presided by Prof. M. Mutter (University of * DEBIOPHARM: Lausanne). private and 

First attribution during the 22nd European 
! z ~ ~ ~ ~ t  Peptide Symposium - lnterlaken - pharmacologiml and Switzerland - 1992. clinical development. 

Deadline for application: March 31,1992. 
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