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COVER Magnetic domains in a ferromagnetic garnet film as seen in a polarizing 
microscope. Up and down domains form a labyrinth of dark and light stripes (11 
micrometers wide). Digital pattern analysis identifies clusters of straight-line seg- 
ments as a fundamental structural motif. Each cluster is color-coded according to 
orientation of its line segments. See page 1616. [Image by M. Seul, R. Wolfe, L. R. 
Monar, and L. O'Gorman, AT&T Bell Laboratories] 
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Twefold serial dilutions of Rabbit IgG wen sptted onto Du Pont's PolyScreen PVDF !ransfer membrane (l pL aliquoa starting at 1 p&L). Spc& wen U m  daected using-t-IgG-Wand 
DAB, either unamplilied (Pawl A) a with Du Pont's BLAST amplilication systems (Panel B). 

lntroducin The Most 
Flexible Ampli f! cation Systems 

For Western Blotting. 
It's easy to see why BLAST systems 

are the NEN@ kits for Western blotting 
amplification with the distinct advantage. 
Because they offer you the sensitivity of 
unamplified chemiluminescencewithout 
a darkraom. Plus unsurpassed flexibility, 
thanks to Du Pont's new exclusive cata- 
lyzed reporter deposition technol~gy.'~ 

Use BLAST to amplify the detection 

of any protein, using either horseradish 
pemxidase or alkaline phosphatase. 
BLAST can improve the sensitivity of 
your detection and help you conserve 
critical reagents at the same time. 

For optimum Western blotting sensi- 
tivity, nothing beats our new PolyScreenn 
PVDF membranes, the ideal partner for 
BLAST. 

See for yourself why BLAST kits and 
PolyScreen PVDF membranes are the 
most flexible Western blotting systems 
available today. Call your Du Pont repre- 
sentative for details. For information by 

United States 1-80-551-2121 Canada 1-80-387-8391 Australia (W8) 257149 Belgium (02) 724 2717 Denmark (043) 633266 
Fnnce (01) 4550.6141 Gumany (06172) 87-2600 Italy (055) 247-8044 Japan 03-3224-8763 Latin AmwidAsia Pacific FAX 
(508) 663-6834 Netherlands (073) 206550 Sweden (08) 75037a0 Switzerland (01) 841433l United Kingdom (0438) 734680. 
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fax 24 hours a day, 7 days a week, call 
Du Pont FaxBackm at 1-8OO-6664527 
(or 302-892-0616) and ques t  document 
#2327. It will make a visible difference 
in your lab. 

ORDERING INFORMATIONICAT. NO. 
BLAST blot amplification systems: 
NEP-117 for horseradish peroxidase 
NEP-118for alkaline phosphatase 

PolyScreen PVDF membranes/NEF-1000 

References: (1) Bobrow M, et 01. Journal oflmmnologicol Methods. 
1991; 137:103-112. (2) Bobmw M, et 01. J o u r ~ l  of Inunufwlogicol 
Methods. 1989; 125:279-285. 



This eek in 

The otters' lament Layer structure present, or at least 3000 years earlier 
than Andean and Mesoamerican Dotterv. 

- n a Perspective, Estes (p. 1596) I n systems characterized by com 
looks at the outcome of rescuing peting chemical or physical interac 

- the sea otters of Prince William tions, distinct domains commonly parin structure 
Sound after the Exxon Valdez ran evolve to form a simple striped pattern. 
aground in March 1989. Of 357 sea Under certain conditions, these simple - - orin allows polar, low molecular 
otters captured by rescuers, at best 222 patterns dissolve to  complex "labyrin- mass solutes through the outer 
can be said to  have been "rehabilitated." thine" patterns (cover). Seul et al. (p. . membrane of Gram-negative bac- 
Most animals brought t o  decontamina- 1616) have analyzed the nature and teria; the x-ray structure of this integral 
tion centers were not heavily contami- evolution of such patterns in thin ferri- membrane protein has been determined 
nated with oil. The best strategy, Estes magnetic garnet films. They observed by Weiss et al. (p. 1627). Three distinct 
says, is to  first document actual popuia- that two characteristic labyrinth pat- diffusion channels for small solutes are 
tions and to then build them._ _ , , terns form regardless of the thermody- formed by the association of three 16- 

3*+" "G -F<. 
-.-* ,3**, , -+- namic path used to reach the labyrin- stranded P barrels. Calculated electro- 

# v \ *  ", <*<* :*<iq*d p3**cs+ mwf &b%rep;+xx i thiie state. These patterns likely emerge static potentials were used to predict 
i* Py;*Igiy;2"$"$*Ts *-*- -i 

Nuclear politics r+~5~~2t-l*#! from minimization of free energy. the calcium binding sites and to under- 
;&*;E$-$2*g;:< 

igh-level radioactive waste is 
accumulating at sites around - - the United States. By the end 

of the decade the amount should reach 
40,000 metric tons, but no permanent uanosine mphosphatase (GTPase) 
storage facility or site has been selected. activity of Ras and the related 
Slovic et al. (p. 1603) see public dread protein RaplA is increased by 
of all things radioactive; surveys in the places constraints on the theory de- interaction with certain GTPase-acti- 
past 5 years of public attitudes toward scribing these materials. Zhang et al. vating proteins (GAPs) such as Ras-Gap 
siting a repository are characterized by (p. 1619) used a low-temperature scan- and Rap-GAP. Interaction with Ras- 
negative responses toward nuclear and ning tunnefig microscope to measure GAP appears to inhibit the biological 
government programs. Until the current-voltage curves, from which A actions of Ras. Zhang et al. (p. 1630) 
public's perceptions change, the only could be determined. The reduced en- have identified different regions of Ras 
politically feasible solution may be on- ergy gaps for these materials are signs- and Rap that confer sensitivity to vari- 
site dry-cask storage of radioactive cantly larger than those predicted by ous GAPs. The ability of Ras to trans- 

mined the x-ray structure of the carbo- America in the late Pleistocene mone receptors. These recep- 
hydrate-recognition domain (CRD) of eventually became settled villagers and tors, which in thei; ligand-bound state 
rat mannose-binding protein; holmium pottery makers, and did so earlier than interact with chromatin and regulate 
was substituted for &hum so that mul- 
tiwavelength anomalous dispersion 
could be used. One region of the foid 
contains extensive nonregular second- 
ary structure that is stabilized by two 
holmium ions. The structure reveals 
why 32 residues are highly conserved 
across the CRDs of C-type lectins, pro- 
teins that are involved in cell-surface 
recognition events that include defense 

bther -peoples 'in the Americas. This 
cultural development occurred even 
though tropical habitats have been 
thought t o  discourage permanent 
settlements by the indigenous peoples. 
Roosevelt et al. (p. 162 1) describe new 
excavations of a large shell midden at a 
fishing village, Taperinha, in the lower 
Amazon of Brazil. Fragile red-brown 
mtterv was radiocarbon dated to be- - 

against pathogens. . . $  , "-2 heen'7000 and 8000 years before the 
3 "  ' 
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transcription of their target gene<wer 
thought to  be activated by bin 
their appropriate steroid ligand 
et al. (p. 1636) showed that do 
could activate the chicken progesterone 
receptor. Direct binding of dopamine 
to the receptor was not demonstrated, 
suggesting that the intraceflular recep- 
tor could be activated indirectly by do- 
pamine. Activation by progesterone and 
dopamine could be dissociated. 
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For the precise fluids ... 

The Tml to A c c ~ l y  Measure Cytokbs 
lmmunoassay vs. Bioassay of complex biological fluids. 

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

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

for Biological Standards and Control) 145:89 I990 pp 2514-2519) proves interim reference standards. 
difficult and often imprecise. 

Now with the QuantikineTMseries of 
"sandwich" immunoassav. a ~recise. . 
accurate quantitation of a given human ,,,,,. , , ,,, ,, 
cytokine can easily be made in a variety DIAGNOSTIC OR THERAPEUTK: PROCEWRES. I 

p$! GM-CSF 
Mew 

To place an order or request product infomation, call us at 1 1 
In Europe contact: In Japan contact: 

&& *5 k5>,.! 
&v: ::+ Your Source for Cytokine Reagents 

B r ~ 3 n o I o g y .  ~ t d .  CM*osN CO., ~ t d .  R8D Systems 
4-10 The Quadrant. Barton Lane 9-7, Hongo 2-Chome 614 McK~nley Place N.E 
Ab~ngdon. Oxon OX14 3YS Bunkyo-ku. Tckyo 113 M~nneapol~s, MN 5541 3 
Telephone 0865 781045 Telephone 81 3 5684 1616 In M~nnesota: (612) 
3792956Fax 023553342 Fax 81 3 5684 1633 Fax.(612)379-6580 

Telex 838083 BIOTEC G Telex J28489 FUNA SYSTEMS Telex. 750627 
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Pure mRNA i 
... Directly from 
Small or Large Samples 
of Cells or Tissue. 
FastTrackTM and MicroFastTrackTM set the industry 
standard in high quality mRNA isolation. 

MicroFastTrackM*: 20 Reactions 
- Ideal for PCR, Northerns and cDNA synthesis 
- Isolation from samples ranging in size from 10-3x106 

cells or 10-250mg of tissue. 
- Reproducible yields of high quality mRNA. 
FastTracW*: 6 Reactions 
- mRNA isolation for Northerns, cDNA, library construction, 

PCR, microinjection, RNA protection studies and in vitro 
translation. 

- Isolation from samples ranging in size from 107-108 cells 
or 0.4-1.0 gram of tissue. 

- Fast, efficient recovery of large amounts of polyA+ RNA 
from a variety of sources. 

Both systems offer: 
- High yields of intact mRNA with low ribosomal contamination. 
- Eliminate the need for total RNA isolation or the use of toxic 

chemicals. 
- The most cost effective means of generating high quality 

mRNA. 
- Consistency, convenience and the fastest isolation time. 

For the very best in direct mRNA isolation FastTrackTM and 
MicroFastTrackTM are the choice of thousands of research labs 
worldwide. When the quality of your mRNA is important, turn to 
the original source for purity, reliability and convenience; turn to 
Invitrogen. 

Toll Free 1-8==9-288 m- - - - - -- - 
CORPORATION 

3985 *B  Sorrento Valley Blvd. San Diego, CA 92121 
(619) 597-6200 Phone (619) 597-6201 Fax 

ITlSH BIOTECHNOLOGY LTD. UK - TEL: 44-235529449 AMS BIOTECHNOLOGY UK LTD, UK - TEL: 44-993822786 BDH INC.. 
CANADA - TEL: 800-268-0310 BIO-TRADE. AUSTRIA - TEL: 43-2228284694 CELBIO, ITALY - TEL: 39-24048646 FUNAKOSHI 7 
PHARMACEUTICALS. JAPAN - TEL: 81-356841622 ITC BIOTECHNOLOGY GMBH. GERMANY - TEL: 06221-303907 KEBO LABS AB. 
SWEDEN - TEL: 46-86213400 MEDOS COMPANY PTY LTD. AUSTRALIA - TEL: 61-38089077 

'patent pending. mRNA model courtesy d 
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Operon Technologies now has 500 different 
10-base oligonucleotide primers in stock, for 
use in the new genetic mapping method 
developed by Williams et al. (Nucleic Acids 
Res., 18 6531-6535). In this method, single 
10-base primers are used to amplify DNA 
polymorphisms, which are useful as genetic 
markers. This method has considerable 
advantages over RFLP methods. Operon's 
primers are available for immediate ship- 
ment at $150 per kit of 20 sequences, with 
no charge for domestic delivery. Please call 
or fax for details. 

1=800-688-2248 

a?iZQhl 
O P E R O N  T E C H N O L O G I E S ,  I N C .  

1OOO Atlantic Ave.,Suite 108. Alameda CA 94501 
Tel. (510) 865-8644. Fax. (510) 865-5255-NIHBPA 263-00033233 
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SC~ENCE 
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ORDER ADDITIONAL COPIES 
OF ARTICLES YOU HAVE 

SEEN IN SCIENCE 

G o r  full details and prices, call the 
Science Reprint Service and ask for 
Corrine Harris at (202) 326-6527 or fax 
your request to (202) 682-0816. You may 
also write us at Science, 1333 H St., N. W., 
Washington, D. C. 20005. 

\Master Card and Visa accepted 
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Includes polynomial, 
rational, peak (Gaus- 
sian, Lorentzian, etc), 
transition, waveform 

Select only the equa- to SigmaPlotP Lotus and more! 
A Export progmnmbg code for any selected 

interest or let Table equation Automatic code generation for pro- 
Curve fit all equations 

interface, full mouse support and extensive on- 
line help, TableCurve brings powerful linear and 
non-linear curve fitting to your PC in an easy-to- 

extensive list of built-in equations. 
A Extensive fitting and ranking choices Choose 

use, intuitive format. 

curve fitting algorithm (Singular Value Decamp., Tablecurve is reasonably priced, backed by a full 
money-back guarantee and one of the strongest 
technical support staffs in the industry. Call 
Jandel today for more information on TableCurve 

interpolation, FFT and Lowess) and more! reviav of confidence/ predidion limits, residuals and other scientific software: 1-800-874-1888 
A Hi speed processing Automatically fit and and other statistics. (inside U.S.) or 1-415-924-8640. 
rank all 3,304 linear equations to a 50 point A Flexible data inputloutput Import a huge 
dataset in 46 seconds (using 80386SX, 16MHz dataset from ASCII, Quattro Pro: Lotus: dBase:" Our European office is: 

SchimmelbuschstraBe 25 with math coprocessor). Iteratively fit non-linear and other formats. Customize selected graphs ~-1006 Erkrath 2 FRG 
equations are also processed in amazing speed! and output to a variety of devices including 



Hard Copy your PCR 
products with one-step 
TA Cloning:":. 

System for Cloning 
PCR Products 

- 

Direct hard copy cloning of PCR* products 
into the multiunctional pCR2000TM 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: 
"" NO purification of PCR products I 
, NO modification of primers to 

incorporate restriction sites 
% NO restriction enzyme digestion 
r NO modifying enzymes 
IN 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: 

Svmmetric PCR Inverse PCR Alu I 
PCR Sequence independent PCR 
mRNA PCR Seauence Tarraed Sie I - - 
PCR ~nchored PCR 
TA Cloning is an ideal system for direct I 
sequencing and expresion of PCR 
products and provides a means of safe- - 
guarding precious samples for future 
analysis, probe generation or other in thermophilic polvmerases. Each kit 
ma~pulations. The prepared pCR2000 contains prepared pC~2000 vector, liga. 
vector is designed to take advantage of tion reagents and competent E, coli for 
the universal ragged ends generated by 20 reactions. For more'information on 
the terminal transferase activity inherent these and other PCR products call; 

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

ISH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 AMS BIOTECHNOLOGY UK LTD, UK - TEL: 
44-993822786 BDH INC.. CANADA - TEL: 800-268-0310 BIBTRADE, AUSTRIA - TEL: 43-2228284694 7 CELBIO, ITALY - TEL: 39-24048646- FUNAKOSHI PHARMACEUTICALS, JAPAN - TEL: 81956841622 
ITC BIOTECH GMBH, GERMANY - TEL: 06221-303907 KEBO LABS AB, SWEDEN - TEL: 46-86213400. 
MEOOS COMPANY PTY LTD, AUSTRALIA - TEL: 61-38089077 

I 'PCR is cavered ty US Fat Fs 4iW202 ;nd 4M195 issued b Ceh6 IXwmlb7 
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1 The Powerand 
the Performance 

New from NOVEX the leader in pre-cast gel 
innovation -the most advanced power 
supply available. 
The Model 3540 Programmable 3500 Volt Power 
Supply Gives You: 

Power for everything, from high voltage 
sequencing to high current blotting. 

Effortless operation with self-prompting 
programming of simple or multi-step methods. 

Validation of results with a complete display 
of the run from start to end and a hard-Copy for 
GMP compliance. 
Get the "JUMP" on Power and Performance 
by calling 1-8OM56-6839 for your free 
demonstration. 

-. 

NOVEL EXPERIMENTAL TECHNOLOGY 

4202 Sormto Valley Blvd. Suite B, San Diego, CA 921 21 
(61 9) 452-6634 FAX (61 9) 452-6635 

- - 
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PURE & SIMPLE 

'3 
per bsJc 

@ PRICE Plu -up 

as low as 

+ 

@ SUPERB TECHNICAL SUPPORT + 
@ IMPECCABLE QUALITY 

+ 
@ WORLD'S FASTEST SERVICE 

MIDLAND 
THE UNDISPUTED i l  

CUSTOM DNA SYNTHESIS SERVICE 

THE MIDLAND CERTIFIED REAGENT COMPANY 

31 12-A West Cuthbert Avenue 
Midland, TX 79701 

PHONE 1-800-247-8766 FAX 1-915-694-2387 
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We'll Help You Build 
A New Lab 

Let the free Science product informa- 
tion service put you in touch with the ven- 
dors whose products you will need. 

Simply write us a letter stating the 
specifics about your proposed lab and the 
instruments and supplies you need. We will 
do the rest. Write to: 

SCIENCE Magazine 
New Lab Service Department - 
1333 H Street, N.W., . I,, I.lll VU~.Iv * I  WI".~II I 

Washington, DC 20005 SCIENCE 



Build Your 
Next Proiect Onhe 

If chemical substances are the building 
blocks of life, then STN International@ 
should be your foundation when you 
begin a new project. On STN, you'll 
access the databases of the American 
Chemical Society, Royal Society of 
Chemistry, the Beilstein Institute, and 
other authoritative organizations. 

Everything about STN has been 
created to assist you in obtaining infor- 
mation efficiently and economically. 
On STN, you'll find special features 
that enhance your searching, whether 
you're a novice or an expert. 

One Command ladguage - 
Using a few straightforward com- 
mands, you'll be able to obtain infor- 
mation in more than 110 databases 
on STN. STN's software, Messenger? 
enables you to carry a search created 
in one database over to another on 
STN for further information. This is an 
especially valuable capability when used 
with CAS Registry Numbers? 

Protein Sequence Searching - 
You'll have instant access to protein 
and peptide information on STN. It's 
the fast, easy, and predictable way to 
obtain sequences with uncommon res- 
idues, genetically modified sequences, 
and sequences from patents. 

Structure Searching - 
On STN, you can search chemical 
structures and substructures to identify 
substances in the CAS REGISTRY file, 
with more than 10 million substances 
recorded. Since so many STN chem- 
istry databases contain CAS Registry 
Numbers, you can easily transfer a 
substance from one file to another for 
more complete information. 

Numeric Searching - 
You'll find consistency in property 
names and substance identification, 
CAS Registry Numbers, a units con- 
version feature, and range sea~hing 
available in STN numeric databases. 
Software packages to calculate addi- 
tional precise data values are also 
available online for some STN 
databases. 

As an STN customer, you receive help 
from workshops, tutorial diskettes, 
STN Expresso software, a toll-free 
Help Desk, newsletters, and online 
help messages. 

Research your next project online with 
STN - complete and return the 
coupon below. 

YES! Please tell me how to be- 
come a user of STN International. 

Organization 

Address 

Gty, State ZIP 

Phone 

MAIL TO: STN International, 
do CAS, Marketing Dept. 
30191. P.O. Box 3012, 
~olumbus, OH 43210 
FAX TO: 1-614-447-371 3 

STN" 
INERNAlONAL 

me S m r i  s ~ecmcal 
Inlo-a o l  w e l o *  
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