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THIS WEEK IN Science 
edited by Phil Szuromi 

Vortex Magnetism face and valleys on another. 
Holding Its Charge These effects could be reversed 

The most familiar characteris- by bleaching with visible light. 
tics of superconductors are their 1 763 Materials that can retain trapped electrical Comparison with x-ray diffrac- 
ability to maintain a current chargeorpolarization,knownaselectrets, t ionstudiesshowthat the 
without dissipation, and to ex- could provide a convenient route t o  crystal expands and contracts 
clude small magnetic fields (the nanofabrication or data storage if they could be patterned read- in steps of one unit cell, which 
Meissner effect). However, type- ily on a fine scale. Jacobs and Whitesides (p. 1763) show that suggests possible applications 
II superconductors, which in- flexible rubber stamps coated with a metallic conductor can, as a nanoscale actuator. 
clude the cuprate family of upon contact and application of a voltage pulse through the 
high-temperature (high-T,) su- layers, induce a charge pat- 
perconductors, can sustain a su- tern in poly(methy1 meth- \\\\\\\% " ( : j : : ; ; 1 

Super-Intense 
percurrent in Large magnetic acrylate) (PMMA) film on a \ e .,, t. ; : p Superchron 
fields. In such materials, non- conductive support. Areas \ Geodynamo simulations sug- 
superconducting vortices con- up to a square centimeter gest that during long periods 
taining a single quantum of could be patterned at a of time when Earth's magnet- 
magnetic flux penetrate the su- resolution of 150 nanome- = - = =\-\=\= ic field was not reversing (a 
perconductor and are dispersed ters in less than 20 sec- superchron), the magnetic 
throughout the superconducting onds, and particles could be assembled on the charged surfaces. dipole was stronger. Previous- 
fluid. The spin dynamics of the Such charge transfer was incomplete when stiffer substrates ly measured paleointensities 
vortices are thought to play a supported the patterned electrode. of the magnetic dipole for the 
role in the properties displayed last 165 million years do not 
by the high-& superconductors, corroborate this relation. Tar- 
but little is actually known of the magnetic properties of the vor- dun0 et al. (p. 1779; see the Perspective by Banerjee) measured 
tices. Lake et al. (p. 1759) used neutron scattering to look directly at the paleointensities of plagioclase crystals for a series of lava 
the magnetic structure of the vortices of an optimally doped super- flows that erupted from the RajmahalTraps, India, within a 3-mil- 
conductor and provide evidence that the spins within the vortices lion-year period during the Cretaceous Normal Polarity Super- 
show a strong tendency to order antiferromagnetically. chron.These measurements yielded a much higher paleointensity 

than previous measurements on whole rocks. Observations and 

Mix and Unmatch simulations can now be coupled, thus clearing the way for under- 
standing how the geodynamo works when the field is stable and 

Combinatorial chemistry creates large libraries of compounds- when it flips. 
and also large separation problems. A convenient way to keep 
track of different reactions is to attach one of the reactants to a ~ h ,  First Chondrules? 
solid support and use the support to separate molecules after the 
reactions are finished. However, in many cases, the solid support Chondrules are millimeter-sized rounded fragments of glass and 
can limit the type and speed of reactions that can be performed. crystals found in the most primitive meteorites called chondrites. 
Luo et al. (p. 1766) show that by tagging reactants with fluorinat- They may have formed by flash-heating events in the solar nebula. 
ed species of different chain Length, mixtures of compounds can Krot et al. (p. 1776) studied two atypical chondrites that contain 
undergo reactions in a single pot and then be sorted quickly by zoned iron-nickel metal grains. The petrographic and chemical 
fluorous chromatography. characteristics suggest that they formed in one large region that 

va~orized the materials and created the chondrites bv gas-liquid 

Reversible Crystal 
Steps and Wrinkles 

Photochromic materials, which undergo reversible reactions that 
can be driven back and forth with two different wavelengths of 
light, can be of use in data storage and memories. However, in many 
of these materials, thermal reactions can drive one state to the oth- 
er, which Limits the material's utility. lrie et al. (p. 1769; see the Per- 
spective by Scheffer and Scott) recently reported on a compound 
that photochemically forms and breaks an intramolecular ring re- 
versibly but that does not undergo thermal reactions.They now pre- 
sent atomic-force microscopy studies of the surfaces of single crys- 
tals of this compound before and after ultraviolet (UV) and visible 
irradiation. After a short induction period, UV irradiation changed 
the colorless crystal to blue and produced surface steps on one sur- 

frictionation. The unaltered nature of the chondrites aidVthe large 
heating region required for their formation indicate that they 
formed early in the lifetime of the solar nebula. 

Sex Antiseptic 
Sexually transmitted diseases are the bane of many organisms, 
yet little is known of the host responses in the male genital tract 
when encountering pathogens during sex. Li et al. (p. 1783) have 
discovered an antimicrobial peptide that is secreted specifically 
from a region of the epididymis of male rats and that has primate 
homologs. This peptide, with sequence similarity with defensins, 
may not only protect against invading microorganisms such as 
gonococci and treponemes but may also aid the maturation of 
sperm during normal development. 
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Annals of Mammals 
The relationships among the major groups of mammals have long been of great inter- 
est-and debate. Liu et al. (p. 1786; see the Perspective by Springer and de Jong) pre- 
sent a meta-analysis of a large body of molecular and morphological phylogenetic data 
to produce a "supertree" of the family-level relationships among the placental mam- 
mals. Encouragingly, they find a substantial degree of congruence between molecules 
and morphology in the sense of placement of families within orders, which argues con- 
vincingly for the continued importance of the use of both kinds of data. 

Equipping Bacterial Antibiotic Laboratories 
Drug discovery largely has been a process of screening natural products from microorgan- 
isms and plants, identifying a promising lead, and then tinkering with the chemical struc- 
ture in the laboratory to improve pharmacokinetics and diminish side effects. Recently, 
there have been efforts to shift the tinkering stage back into the natural producers in order 
to co-opt the unparalleled skill with which enzymes achieve stereospecificity. Pfeifer et al. 
(p. 1790; see the news story by Ferber) have taken an alternative approach by transferring 
the polyketide biosynthetic genes from the producer of erythromycin, Saccharopolyspora 
erythraea, to the bacterial workhorse, Escherichia coli.This strain of E. coliyields the core of 
erythromycin in quantities comparable to that of the parent. 

Eat Your Spinach 
Fans of "Popeye" cartoons will know the importance of dietary 
iron. However, how the iron that we eat actually gets out of 
the gut for absorption into the body has been a bit of a mys- 
tery. The ferric form of iron is quite insoluble and must be con- 
verted to the ferrous form to become bioavailable. McKie et al. 
(p. 1755) have identified a protein in the gut that appears to be 
the key to iron absorption. The protein, duodenal cytochrome 
b, can reduce dietary iron into a form that can be transported 
across the gut wall. SX 

How to Grab a Membrane 
After endocytosis, endosomes fuse with one another. One targeting factor appears to be 
the production of phosphatidylinositol3-phosphate in membranes; this lipid head group is 
then recognized by so-called FWE domains found on some endosomal fusion proteins. Ku- 
tateladze and Overduin (p. 1793) present an analysis of the structure of the FWE domain 
of early endosome antigen 1 in complex with phosphatidylinositol3-phosphate and sug- 
gest a mechanism by which these interactions may promote endosome recognition. 

Life Without Telomerase 

The integrity of eukaryotic genomes has been linked to the function of telomeres, the DNA 
sequences that cap the ends of chromosomes. Studying the mustard weed Arabidopsis 
thaliana, Riha et al. (p. 1797) examined the fate of plants deficient in telomerase, the en- 
zyme that maintains telomeres. The mutant plants survived for 10 generations, although 
the plants in the later generations showed increasing evidence of cytogenetic damage. Such 
toleration of telomere dysfunction contrasts sharply with what has been observed in ani- 
mals and reflects the remarkable plasticity of plant development and genome organization. 

Of Digits and Distractors 
Visual attention and working memory both have been studied for many years. De Fock- 
ert et a1 (p. 1803; see the news story by Wickelgren) present both behavioral and func- 
tional brain imaging data to show that working memory load in the prefrontal cortex 
regulates the level of processing in posterior visual cortices. In particular, greater activa- 
tion of the prefrontal cortex reduces the ability to discriminate between relevant and 
distractor stimuli and actually leads to poorer task performance. 

a Published online in Science Express 
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or peptide of choice and forms a protective vehicle for 
immediate delivery into cells. 

Now your protein or peptide can be directly available for a 
variety of studies like intercellular signaling pathways, cell 
cycle regulation, control of apoptosis, study of oncogenesis 
and transcription regulation. Call GTS today to speed up 
your functional protein studies with the BioPORTER protein 
delivery reagent. 
' US and worldwide patents pend~ng 

BioPORTER" Protein Delivery Reagent 
24 reactions Catalog # BPS02401I 

To Order: 888-428-0558 

We are planning to use 
BioPORTER reagent to investigate 
hostJpathogen relationships. 
BioPORTER reagent is a new and 
powerful tool in the functional 
genomics arsenal. 
-JacquesCorbeil 

Veterans Medical Research Foundation 
Virology and Infectious Diseases Sections 
UCSD 

Thanks to the BioPORTER reagen 
we are quickly getting into a very 
exciting phase of apoptosis researc 
-JohnC. Reed 

Burnham Institute. 

Apoptotic Protein Delivery in Ki-ras 267B ICells 

BioPORTER BloPORTER BioPORTER 
reagent reagent reagent 

Granzyme B (450 ng), Caspase-3 (3.3 ng) or P-galactosidase (2 kg) were 
added to Ki-Ras 267 cells (prostate cancer) with or without BioPORTER 
reagent. 24 hours after protein delivery, cells were directly analyzed for 
apoptosis by flow cytomeny using an Annexin V-FITC assay kit. 
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EndNote 4 is a brand new version of  the world's most popular bibliographic software. 

More than 250,000 researchers, scholarly writers, and students use EndNote t o  search online 

bibliographic databases, organize their references, and create bibliographies instantly and 

automatically. And now, with EndNote 4, researching and writing is easier than ever before! 

~ n d ~ o m  
Bibliographies Made 

Customize your reference 
display. Click-sort column head-
ings, choose fields t o  view, and 
preview formatted references in 
hundreds of styles. 

.Toolbars, drag and drop, and 
contextual menus allow for easy 
navigation and data management. 

Search Internet databases such 
as PubMed and BlOSlS from 
within EndNote and save search 
strategies for later use. 

IS1 RESEARCHSOFT 

-I-

THOMSON SClENnFlC 

Create one-step bibliographies 
in Microsoft Word and 
Wordperfect with advanced 
bibliographic details (e.g.grouped 
references,text notes in bibliogra-
phy,anonymous works). 

Includes more than 400 journal 
styles (e.g. Science,APA, Cell) 

Visit our website and download 
a FREE demo. www.endnote.com 
AustralialNew Zealand: ~nfo@crandon.com.au 
Baltic NationslRussia: kundservice@programpaketet.se 
France: info@ritme.com 
Germany: sales@citewise.com 
Japan: endnote@usaco.co.jp 
Netherlands: info@disc-net.nl 
Scandinavia: kundservice@programpaketet.se 
Spain: stsc@ctv.es 
Switzerland: info@scientific-solutions.ch 
UK: saIes@citewise.com 
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The legend - now as cool as you like! 
Centrifugation and Eppendorf: The stuff that legends are 
made of. A new chapter has now been added to one of 
these legends, in the form of the refrigerated Eppendorf 
Centrifuge 5415 R, the cool partner for our best-selling 
Centrifuge 5415 D.The smallest and quietest centrifuge 
of its class, this new model has all the tried and tested 
technical features of its non-refrigerated "sister': 

It goes without saying that Centrifuge 5415 R also 
offers the unmistakable operating comfort of an 
Eppendorf product. As with the 5415 D, the easy-to-
follow digital display shows all significant parameter 
settings at a glance. By simply turning the dials -
a classic in their own right - the speed and run time 
can be set quickly and easily. A mere 13 seconds is 
all it takes for Centrifuge 5415 R to reach its maximum 
speed of 13,200 rpm, and so smoothly that particles 
that have already been pelleted are not unintentionally 
resuspended. 

Eppendorf Centrifuges 5415 D and 5415 R: Tomorrow's 
classics - today! 

Centrifuges 5415Dl5415 R 

tpm/rcf setting as required 

Separate short-spin key 

Max. rcf: 16,110 (g-force) 

Maintenance-free drive 

24-position standard rotor 

for 1.512.0 ml tubes*; 

autoclavable 

36-position special rotor 

For Centrifuge 5415 R only 

Temperature setting range 

from 0 "C to 40 "C 

Guaranteed temperature of 

4 "C, even at max. speed 

Stand-by cooling 

Fast Cool 

Motorized lid latch 

eppendorf 
In touch with life 
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Eppendorf AG 22331 Hamburg . Germany. Phone +49 40-53801-0. Fax +49 40-53801-556 

Application Hotline: +49 180-3.666789. e-mail: eppendorf@eppendorf.com. eppendorf home page: http://www.eppendorf.com 

Brinkmann Instruments, Inc. . One Cantiague Rd.. Westbury, NY 11590-0207 . Phone 800-645-3050 or 516-334-7500. Fax 516-334-7506 

e-mail: info@brinkmann.com. website: www.brinkrnann.com 



i l luslral~oninsp~redby l l ie an  of Robert Rauwheoberg (1925). 

Cell Line A B A B A B 

Clone 1 Clone 2 G3PDH 

PCR-Select i s  a powerfu l  method for isolating and cloning differential ly 
expressed genes. cDNA amplified from two cell lines (A & 0)was blotted and 
hybridized to labeled cDNA clones isolated using the PCR-Select Differential 
Screening Kit (#K1808-I).Results confirm differential expression of both clones. 
Control hybridization with GJPDH, a housekeeping gene, indicates lanes were 
equally loaded. 

Find the latest PCR-Select citations w i t h  CLONTECHS Citation Search 
at www.clontech.comlclontech/Citations.html 

PCR IS covered by patents oivned by Hoffrnann-LaRoche and F Hoffrnann-LaRoche. Lid 

Austria: ED CLONTECHAustria Tel: 01 310 6688 Fax: 01 310 7744 
Germany & East Europe: ED CLONTECH Germany Tel: 06221 3417 0 Fax: 06221 303511 
Japan: CLONTECHJapan Laboratories Ltd. Tel: 03 5324 9609 Fax: 03 5324 9636 
Switzerland: ED CLONTECH Switzerland Tel: 061 48522 84 Fax: 061 48522 86 
United Kingdom: ED CLONTECH UK Tel: 01256 476500 Fax: 01256 476499 

CLONTECHS PCR-Select cDNA Subtraction Kit 

(#K1804-1) delivers up to 1,000-fold enrichment of rare 
cDNA messages. This patented* technology enables 

the discovery of novel clones and exmination of 

differential gene expression. By combining 

PCR-Select w i th  CLONTECH's SMARTTM cDNA 

Technology, you can generate a high-quality 

subtracted library from as little as 50 ng of total RNA. 

Clontech now offers custom subtration and screening 

services. See www.clontech.com/pcr-select/ for 

technical details and information on expert 

custom subtration. 
* U.S.Patent #5,565,340; fore~gnpatents pending. 

N O W  Y O U  C A N .  

1020 East Meadow Circle, Palo Alto. California 94303 USA 

Tel: 800-662-2566(CLON) 650-424-8222 Fax: 800-424-1350 650-424-1088 
E-mail: products@clontech.com orders@clontech.com Internet: www.clontech.com 

O 2001. CLONTECH Laboratories, Inc. IAOIZ~I~..~ 
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Harvest more protein than ever before in your expres- High-performance cells. BL21 Star ' Competent Cells 

sion experiments. Using BL21 Star'" E. coli as your host, are available in the high-efficiency, single-use One Shot 

you'll get the highest protein yield from a T7 Of O-gal format. In addition, these cells are protease 
Regular OL21 B L 2 i  Star  

m m
RNA polymerase-based expression system. u I LI I deficient to  guarantee the highest quality 

Watch your yield grow. mRNA degradation protein from your experiment 
11 gal 

1s a major cause of low y ~ e l d  in the T7 Reap a bumpei crop of express~on with 

expression system BL21 Star eliminates this BL21 Star Start erljoy~rlg larger tharl 11fe re- 
1,, d t l c d l  , d t r c d  

problem with a unique RNase deficiency. The result sults. For more information or * 
is more mRNA for translation and higher protein yield. to order call lnvitrogen today $Invitrogen

living science 
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From Sample to Results 

in Less Than Three Hours 

Perform nucleic acid purification and analysis more quickly and more 

precisely with Mag NA Pure LC and the LightCycler Instrument, 

Process samples faster: Isolate DNA, RNA, or 
mRNA in less than two hours, then view quantitative 
PCR results on-line only 30 minutes later. 

Fully automate sample processing: 
Combine MagNA Pure LC, the LC Carousel Centrifuge, 
and the LightCycler Instrument to process samples 
with minimal "hands-on" time, freeing technicians for 

Genomic DNA isolation other research. from 32 sam~les of 
human whole blood using "'1 1- , +

= OAchieve greater precision and flexibility: MagNA Pure LC. No ns~ble I------ ,-.- ---
03 +6 " 3 ,  6 5 < 7  .- C--_--_--

Precisely control pipetting, reaction set-up, and ~ntra-assay variance * # ,  

? > * , TIO 

" , 

thermal-cycling temperatures to obtain more Dual-color genotyping using the Lightcycler Instrument. 
A. Schematic of the PCR

accurate, reproducible results. B. Meltmg curve anaiysis was performed on d~fferent genotypes 
at codons 112 and 158 of the Apo E sequence (in channels 

For more information, visit our web site 2 and 31 to discriminate wild type, heterozygous, and mutant 

http://biochem.roche.com/lightcycler 
genotypes 

or contact us at (800) 428-5433. 

Order 24 hours per day a t  www.lbuyRMB.com 

L~ghtCyclel and MagNA Pure ale tlademalks of a member of the Roche Gloup 
The technology used for the LghtCycer IS Icensed flam ldaha Technology Inc 
The purchase af i h s  product daes not convey any lbcense 0 1  othel ~ g h t s  fat the performance af  PCR 
c 2001 Roche D~agnostlcs Corpol i ton All r~ghts lesen'ed 

Roche D l a g n o s t ~ c sCorporation 
Roche Molecular B l o c h e m ~ c a l s  
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MILLIPORE 


pure 

Introducing MontageTM Genomics Kits. 

N o  binding. N o  eluting. N o  kidding. 

New Montage PCR Cleanup and Plasmid Miniprep Kits deliver the 

high reproducibility and high recovery you're looking for -only faster. 

Our mem brane-based, automation-friendly protocols save you steps, and 

time, with every sample. N o  centrifugation, no precipitation, and no solvents. 

You'll save money, too, with a significant price advantage compared 

to bind-wash-elute kits. How much faster and easier are Montage 

protocols than what you're using now? It won't cost a thing to find out. 

Visit www.mi~~ipore.com/montageor call us 
lb " 

at 1-800-MILLIPOREto qualify for a free trial T 
!* 

kit. In Europe, fax + 3 3 . 3 . 8 8 3 8 . 91.95; in Japan, 

Simply load, filter and recover. 
Montage makes it quick ond easy. 
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Should you put money in an IRA? 
That's not the question. 

The question is, which IRA? 
On one hand, it's a very simple 

decis~on.The tax advantages of 

an IRA make it easy to build the 

funds you'll need down the 

road. But do you invest in a Roth 

IRA?Are you eligible for a tax 

deductible Classic IRA? Should 

you consolidate retirement 

accounts in a Rollover IRA? 

The answers you need 
f r o m  people you trust.  

At TIAA-CREF, we've become 

one of the foremost retirement 

organ~zationsin the world: by 

helping people like you answer 

questions l~kethese. 

Log on to our Web site and 

you'll find clear explanations of 

the rules, tax advantages and 

benef~tsthat can make your 

choice simpler. Or give us a call. 

Our phones are staffed by expert 

financial counselors-not 

commissioned salespeople. 

Whose I R A  is just as 
important  as which IRA.  

Whichever IRA you choose, 

your investments will receive the 

same dedication to  long-term 

performance, low expenses, 

and a full range of account 

and investment options that 

you would expect from the 

TIAA-CREF group of companies. 

Also, you can open an IRA 

w ~ t ha small investment, and 

even download prospectuses and 

obtain your application online. 

Which makes getting started 

with the TIAA-CREF group as 

easy as getting answers from us. 

For the answers and IRA 

you need, just log on to 

www.tiaa-cref.org/iras or 

call 1 800 842-2776. 

Ensuring the future for u those who shape it:' 
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For more complete informaton on our securities products, call 1 800 842-2733, ext. 5509. for prospectuses Read them carefully before you Invest 1. Based on $275 
blllon In assets under management TIAA-CREF lndivdual and lnsttutional Services, Inc and Teachers Personal Investors Servces, Inc dstrlbute secur tes products 

Teachers lnsurance and Annulty Assoclatlon (TIAA), New York, NY and TIAA-CREF Llfe lnsurance Co, New York, NY Issue Insurance and annultles TIAA-CREF Trust 
Company, FSB provldes trust servces. Mutual Fund IRAs are ava lab le  from TIAA-CREF Mutual Funds, ana tradtonal varlable annuty IRA8 are  a v a l a b l e  from TIAA and 
C R E F  Investment products are not FDIC insured, may lose value and are not bank guaranteed. O 2001 Teachers lnsurance and Annulty Assoclatlon - College 
Retirement Equtes Fund, New York, NY 01/24 


