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COVER The hippocampus has long fascinated scientists because of Science its involvement in learning and memory. Gene knockout studies now 
reveal an essential role of the LIM homeobox gene LhxS in its forma- 
tion. Hybridization of brain sections with a marker for hipppocampal 

www.sciencemag.org cells showed that postmitotic cells in an Lhx5-deficient mutant (bot- 
tom) failed t o  form the structures typical of the hippocampus in nor- 
mal mice (top) (image width -880 pm). [Image:Yangu Zhao] 
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7 THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI t 

Unlike most enzymes, the ribosome 
which tmslatss genetic informati01 
intopeptideseqwnaes,containssem 
al RNA subunits in addition to man] 

the satellite Adrastea. These observations 
and models suggest that the Jovian plan- 
ets and possibly Mars have faint rings as- 
sociated with their small satellites. 

structural than catalytic rde, a aysta 
struckrredehmtid by Conn eta/.@ 
1171) shows how the protein Lll sta 
Mlizesanumtswlfoldofapkeofthc 
large subunit ribosomal RNA and ex 
pores highly conserved b T h i s  RNI 
piece contains the site where elonga 
tion factor t binds reversi 

with extrahelical bases. 

SWITCHING SUPERCONDUCTIVITY 
The electronic properties of a high-tem- 
perature superconductor are sensitive to 
the amount of doping of positive charge 
carriers (holes) in the material. The ability 
t o  control this dopant density in a re- 
versible manner is crucial for developing 
useful devices. Ahn et al. (p. 1152) de- 
scribe how they switch a thin-film cuprate 
between a superconducting state and in- 
sulating state by biasing a ferroelectric 
layer located adjacent to the cuprate lay- 
er. The electric field provided by the ferro- 
electric is sufficient to modify the dopant 
density in the cuprate layer by pulling in 
or repelling holes from the layer, depend- 
ing on its polarization state. The ability to 

SCULPTING FAINT JOVIAN RINGS 
Jupiter has three faint rings (the gossamer 
ring, the main ring, and the inner halo) 
composed mainly of micrometer-sized 
particles that have been difficult to  ob- 
serve. Burns et a1 (p. 1146) have analyzed 
and modeled data from the Calileo space- 
craft and the Keck telescope in Hawaii 
and determined that the gossamer ring is 
actually two rings, and the roughly rect- 
angular cross sections that these rings 
present when viewed edge on (as opposed 
to a lens-shaped cross section) are con- 
trolled mainly by the produdion of ejeda 
from the small satellites Amalthea and 
Thebe. Absorption of solar radiation caus- 
es a subsequent inward reduction of the 
particles' orbit through momentum loss. 
The main ring of the Jupiter system is 
probably also derived from ejecta from 

the polarization state of thefer- 
roelectric allows nonvolatile switching of 
the cuprate layer. 

TOUGHER VESICLES FROM 
POLYMERS 

The combination of hydrophilic and hy- 
drophobic interactions that allow lipids to 
form membranes and vesicles can be built 
into synthetic polymers. Discher et al. (p. 
1143) found that they could replicate the 
flexibil ity of l ipid vesicles in short 
polyethyleneoxide (PEG)-polyethylethyl- 
ene copolymers but achieve almost an or- 
der of magnitude improvement in tough- 
ness (rupture strength) and at least a 10- 
fold decrease in water permeability. Such 
tunability may prove useful in designing 
vesicles for delivery applications. 

FAMINE OF THE DEEP 
A 7-year comparison of sinking particulate 
organic carbon and oxygen consumption by 
a sediment community at a site in the east- 
ern North Pacific by Smith and Kaufmann 
(p. 11 74; see the Perspective by Druffel and 
Robison) indicates that the demand for 
food by this deep-sea community currently 
outstrips its supply from the ocean surface. 
The discrepancy results from a decrease in 
plankton biomass at the surface that may 
be caused by increases in sea-surface tem- 
perature. Such trends could impact deep- 
sea communities and geochemical cycling. 

CAPTURING CO* 
Concentrations of carbon dioxide (COz) 
are not increasing as fast as they should 
based on known inputs. The world's 

forests may be consuming this excess 
COz, but detection has been difficult be- 
cause the forests have several carbon 
pools (including wood, foliage, litter, and 
soils) that also rapidly exchange carbon 
with each other. Delucia et a1 (p. 1177) 
present results from an experiment in an 
intact ecosystem designed to  evaluate 
these pools and fluxes. The experiment 
has run for 2 years and involves forest 
plots exposed to ambient or to high COz 
concentrations. During this time, total net 
primary production increased by 25% in 
the COz-enriched plots. Such an increase 
globally would extract about one-half of 
the anthropogenic COz emissions in 2050. 

REPLENISHING EPITHELIAL LINES 
The oval cells of the liver are thought to 
be precursors (stem cells) for the major 
cell types that comprise the liver, includ- 
ing hepatocytes and bile ductal epitheli- 
um. These cells are a potential source for 
regeneration of the organ after acute liver 
failure. Their origin has been obscure, 
however. Petersen et al. (p. 1168) report 
that such cells can be found in the bone 
marrow. Thus, the bone marrow, source of 
stem cells for blood and mesenchymal 
cells, may also be a source of stem cells of 
an epithelial lineage. 

MOVING PICTURES 
How do we decide which bits and pieces 
of a visual scene go with which other bits 
and pieces? The usual suspects would be 
common features, such as color, bright- 
ness, or direction of motion. Lee and Blake 
(p. 1165; see the news story by Barinaga) 
have created a new kind of visual display 
in which patches containing contours of a 
particular orientation (called Cabor ele- 
ments) change orientation unpredictably. 
Observers perceived a figure distinct from 
the background if the changes of direction 
within a small area were synchronized un- 
der conditions where the usual cues for 
figure-ground segmentation do not con- 
tribute. These results raise the question of 
how the visual system detects fine tem- 
poral correlations and identifies bound- 
aries where these local correlations differ. 

DISRUPTING SPERM FOR GENE 
TRANSFER 

Current methods of transferring foreign 
genes into embryos all have different 
drawbacks. One approach, the use of 
sperm to carry DNA on their external sur- 
faces into eggs, had fallen into disrepute 
because of irreproducibility. Perry et a1 (p. 
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1180) found that they could get a high 
frequency of transfer of two different 
plasmids into mouse oocytes by disrupt- 
ing the membranes of sperm heads. A 
transgene for green fluorescent protein 
was expressed in live offspring, which 
were then capable of passing the trans- 
gene to their progeny. This procedure has 
the potential to be applicable to species in 
which micronuclear injection has not been 
easy and for the transfer of larger pieces 
of DNA. 

HIPPOCAMPAL DEVELOPMENT 
In the mammalian brain, higher cognitive 
functions such as learning and memory 
depend upon the circuits that run through 
the hippocampus. Zhao et a1 (p. 11 55; see 
the cover) have identified a LIM homeobox 
gene, Lhx5, that is required for normal hip- 
pocampal development. In mice carrying a 
deletion in the LhxS gene, development of 
the hippocampus began relatively normally 
as the precursor cells proliferated. However, 
in the mutant mice, the cells destined to 
form the hippocampus migrated aberrantly 
and failed to differentiate. Comparison 
with phenotypes generated by other muta- 
tions affecting the hippocampus now de- 
lineates an intermediate phase in hip- 
pocampal development, after proliferation 
but before final placement and differentia- 
tion of the criticalcells, for which LhxS 
function is critical. 

CAD AND TYPE I DIABETES 
In type I diabetes, the immune system de- 
stroys the insulin-producing P cells of the 
pancreas. T cells to specific antigens devel- 
op-those recognizing glutamic acid de- 

carboylase (CAD) appear early in disease. 
Transfer of these T cells to nondiabetic ani- 
mals can initiate disease. Yoon et al. (p. 
1183; see the Perspective by Boehmer and 
Sarukhan) report that expression of CAD in 
$ cells is required for the development of 
diabetes in NOD mice, the mouse model of 
type I diabetes. A series of mice were de- 
veloped that expressed increasing amounts 
of an antisense gene to CAD messenger 
RNA. When expression was high, little CAD 
was detected on the P cells, and the NOD 
mice did not develop diabetes.Transfer of P 
cells from these mice into diabetic NOD 
mice cured NOD diabetes. Thus, not only 
was CAD necessary for the development of 
diabetogenic T cells, but the P cells were 
not destroyed in mice with ongoing disease 
unless they expressed GAD. 

HITTING THE IMMUNE 
SYSTEM TWICE 

Although it is accepted that CD8 T cells 
need continued engagement of their T cell 
receptor (TCR) for survival, it is not clear 
what role CD8 actually plays. Pestano et aL 
(p. 1187) report that if CD8 cells do not si- 
multaneously engage both their TCR and 
CD8 proteins, the CD8 gene is remethylat- 
ed and the cells eventually die through the 
Fas-FasL pathway. It seems that blockade 
of this default death pathway, rather than 
being provided with an external signal, may 
be most important for survivaLThus, if CD8 
T cells bind to targets that do not express 
enough of the ligand for CD8 (major histo- 
compatibility complex class I proteins), 
such as some virally infected cells and 
many tumor cells, not only may the targets 
live, but the CD8 T cells may die as well 

TECHNICAL C O M M E N T  SUMMARIES 

Considering a Neoproterozoic 
Snowball Earth 

The full text of these comments can 
www.sciencemag.org/cgi/content/fulV284/541 

P. F. Hoffman et al. (Reports, 28 Aug., p. 1342) found "carbon isotope anomalies in car- 
bonate rocks bracketing Neoproterozoic glacial deposits in Nambia" and calculated "es- 
timates of thermal subsidence history." Their results support the proposal that a "global 
glaciation (that is, a snowball Earth)" occurred about 700 million years ago (Ma), stifling 
life in the oceans. They concluded that "volcanic outgassing" created "extreme green- 
house conditions," which finally melted the ice. 

N. Christie-Blick et a1 comment that evidence of "gradual retreat of the ice front is 
recorded in many areas" of Australia and North America, contrary to the "catastrophic" 
melting posited in the report. They also state that isotopic depletion data indicate that 
the maximum point of "collapse of primary productivity" in the oceans likely happened 
after the time at which the ocean would have been frozen. 

In response, Hoffman and Schrag describe a "complex interplay" of forces, stating 
that "conventional glaciation" probably preceded-and that "a limited hydrologic cycle" 
would still have existed during-a snowball Earth. They interpret the isotopic values as 
reflecting the "relative amounts of carbonate carbon and organic carbon burial in sedi- 
ments," which thus supports the snowball Earth scenario. 

1 TC. Transition 
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and advanced data reduction and &splay. 
The LCQ DECA'S state-of-the art MSn ion trap mass 

3-0 Data Maps Enhance the 4th Dimension: Time. 
The new ultra-sensitive F i ~ i g a n  LCQTM DECA takes you to a 
new dimension in complex analyses with 3-D MS/MS Data 
Maps. This powerful new technique draws together 
Finnigan's technology innovations in several areas: 
ultra-sensitive MSn analysis, intelligent instrument control 

analyzer generates structural data of unparalleled sensitivity The finnigan LCQ includes 

and specificity. Efficient data acquisition is enabled with unique managing data and reduction interpreting tools multi-stage for 
Fi~ igan ' s  proprietary Intelligent Data Dependent techniques, M S ~ S  data. 

and elegant data analysis utilizing the 3-0 MS/MS Data 
Browser. These outstanding innovative technologies typically 
reduce analysis time from hours to minutes! 

The ultra-sensitive LCQ DECA builds upon our classic L Q ,  
the most successful LC/MS of all time. It adds an order of 
magnitude in performance to the ruggedness and reliability 
that you've come to expect. 

For details on how the LCQ DECA can improve analyses in 
your laboratory, call your nearest ThermoQuest representative, 
or visit our website. 
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Save 500 hours with QlAprep! 
A typical molecular biology lab does Fast procedure - 24 mini preps in 
3600 minipreps each year. under 30 minutes 

Using alkaline lysis with phenol 
3 2 Ready-to-use DNA - for sequencing, 

extraction this takes over 600 hours. 9' \\.J cloning, and more 

With QIAprepe silica-gel-mem brane Reproducible results - hig h-purity 
technology it takes just 100 hours! \ DNA with every prep 

Why waste valuable hours? No phenol - say goodbye to 
It's easy to save time with QIAprep! extractions and precipitations 

Experience QlAprep time savings for yourself 
Call QIAGEN to order your QlAprep Miniprep Kit today! 

http://www.qiagm.com 
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Science Aboard the 
Space Station 
The station's six pressurized science labs and 38 attached payload sites are expected to support a wide 
range of experiments through 2015. Subjects will include: human research; biotechwlogy; materials, 
fluids, and combustion science; gravitational biology; and space and earth sciences. 

0 Japan's lab will include 
facilities for materials t 

E) Russia's two labs could include facili 

, x V '  ,* 

I.S.S. Timeline 
-- 

Fit  two components Arrival of delivered HumanResearch Observation 
joined (Zarya and Unity) fbt full-time, Facility begins window installed 

Crew begins training for I First shuttle flight with i r Fit small science 
fbt human research 1 Launch of Service Module 1 scientific paylaads 1 payload racks arrive ---- 
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Foraet the AMERSHAM PHARMACLA 
BIOTECH 6. SCIENG 

wiu it be your parents1 

SCIENTISTS turn, year? intefiational 
acclaim, 

the career 
advancement, 
the money. 

The annual Amersham Pharmacia Biotech & 

Science Prize is one of the most prestigious 

international awards of its kind for young 

scientists. It can help achieve quite a lot for those 

who enter, putting bright, new scientific talent in 

the spotlight; bringing international acclaim to 

them and their universities; advancing their 

careers and earning winners and runners-up a 

handy cash prize (the first prize amount has been 

increased to $25,000, with up to seven additional 

prizes of $5,000). 

Call for entries 

You must be a recent Ph.D. graduate (awarded 

between 1 January and 31 December 1998) 

working in molecular biology. Submissions must 

be in the form of a 1000-word essay, in English, 

French, German, Spanish, Japanese or Mandarin 

Chinese, on your thesis, highlighting the 

significance of its contribution and overall 

implications in the field. The winning essay will 

be published in Science. 

Closing date for entries is 15 June 1999. Prizes 

will be presented at an award ceremony in 

December 1999. 

Full details and the required entry form can be 

Your reauested from the administrator at the address 

below, or via these Web sites: 

e proud 
you. Hiroyuki Noji 

(W.D. awarded by Tokyo Institute of Technology), winner 
of the 1998 Amersham Pharmacia Biotech & Science Prize 
for Young Scientists. 

bc Young Scientists 

12-88 Ws Road, 
223 326501. 
'ork Avenue, NW, 
02-78pam. amemhiin pharmaciabiotech 
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Introducing GIBCO BRL CONCERT Nucleic Acid Purification Systems. 
Take transfection, cloning, sequencing, and PCR to an enhanced 
level of performance with new GBCO BRLO CONCERT" Nucleic 
Acid Purification Systems: 

P l a s m i d  P u r i f i c a t i o n  
Use the new High Purity anion-exchange, gravity flow 
columns to obtain transfection-grade plasmid DNA. 

Use the Rapid silica-based spin cartridges to punfy plasmid 
DNA for cloning, sequencing, and other enzymatic reactions. 

G e l  E x t r a c t i o n  
Purify 40 bp to 10 kb DNA hgments from TBE or TAE- 
buffered agarose gels using spin cartridges or a loose resin 
format 

P C R  P u r i f i c a t i o n  
Separate 80 bp to 20 kb PCR fragments from enzymes, primers, 
nucleotides, and other impurities with spin cartridges. 

The CONCERT Nucleic Acid Purification Systems include buffers 
and protocols to ensure reliable, consistent results. These systems 
work in concert with other GIBCO BRL brand products you know 
and trust. 

Contact your local Life Technologies representative for additional 
product information. 

U.S. Academic and Government &--LINE': (800) 828-6686 

U.S. Industrial OrdedRm-LINE: (800) 8744226 

Internet Ordering: www.lifet&.com 

LIFE @-rEcwoLoaEs. 
Producer of GIBCO BRL Products 

U.S. Ac&u& & G o v ~  Fax Orders: (800) 331-2286 U.S. hdmtd Fan Orders: (800) 352-1468 
Latin Am- Orders: To Order/T~~~-Lrn: (301) 6104027 Fax: (301) 258-8238 
Canada Orders: To Order. (800) 263-6236 TECH-- (800) 757-8257 Fax: (800) 387-1007 

Ihse pmdW sn for labmmq' mmch use d y  and sn not intend4 for human 
or animal d h p x l i c .  t h a p t i c ,  or otha clinical urn, udes o k n v i s ~  stated 

01998 Life TechnoIo~es. Inc. 98-30CRE 
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"An INVALUABLE addition to any 1 1 word-processing soPlwa;- 2 
used For scientific 
publications." 
SCIENCE, 3 July 1998 I 
A 

" ' N D I S ~ C N S ~ C "  E companion 
. . -- res--- 
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... Bibliographies Made Easyn 

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! 

O N L I N E  SEARCH TOOL 
Access and search more than 100 remote 
bibliographic databases such as MEDLINE 
and many university library catalogs from 
within EndNote. 
Transfer your results directly into your 
EndNote database! 

REFERENCE DATABASE 
Create an unlimited number of EndNote 
databases. 
Store abstracts, keywords, and notes. 
Link to full-text articles on the Web. 

I -STEP B I B L I O G R A P H Y  M A K E R  
Create 1 -step bibliographies~~ from within 
Microsoft Word (Mac and Win) and 
Wordperfect (Win). 
Insert citations and format bibliographies 
without leaving your word processor. 
Includes more than 300 bibli- 
ographic styles (e.g., APA, 
Science, Nature). / 

Compatible wi th most Mile ec 
Windows and 
Macintosh computers. 

The EndNote Company 

Australia (+61) 66.58.3874 France (+33) (0) 1.42.46.00.42 Germany (+49) (0) 69.970841.11 Japan (+81) 3.3502.6472 
Baltic nationslScandinavialRussia (+46) 481.511.23 Spain (+34) 91.359.01.82 Switzerland (+41) 21.711.15.20 800 Jones Street Berkeley California 94710 USA 

UKIlreland (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592 
O Copyright lggg Niles SoRware. Inc. EndNote is a registered trademark of Niles SoFtware, Inc. All trademarks are the property of EMAIL infO@nileS.~Orn http://wwy.niles.corn 
their respective companies. 
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Forget the 
international acclaim, 

the career advancement, 
the money. 

An entertaining, 
instructive, revealing 1 " E v e r ~ M a n  ( 1  
memoir of a life spent Should Trv" 

trying to make the i 

,,f!,.?C o/.,a 

world a better place. 

AMERSHAM PHARMAClA 
BIOTECH 6 SCIENCE mi% 

SCIENTISTS 

Your mum will be 
proud of you. 

Call for entries: You must be a recent Ph.D. graduate 
(awarded between 1 January and 31 December 1338) working 
in molecular biology. Full details and the required entry form 
can be requested from the Web sites below. Closing date for 
entries is 15 June 1999. Prizes will be presented at an award 
ceremony in December 1999. 

http://www.aaas.o@sdence/pdzehtm 
http//www.apbiotech.com 

I corridors of power." 
1-891620-14-2 $27.50 hardcover 

-Puhl;ch~h,ru Wwblv I - . -. - . . - -. . . 
For more information call toll-free 

1-877-PUB-1234 
1 I A MEMBER OF THE PERSEUS BOOKS GROUP I 
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Look behind today's most important discoveries. 
You'll find the ABI  PRISM@'^^^ DNA Sequencer. 

Whether they are searching for genes responsible for hereditary breast cancer or 

completing the C. elegans genome, thousands of researchers around the world rely 

on the ABI  PRISM@^^^ DNASequencer to deliver their most important results. With 

its unparalleled reliability, proven technology, and up to 96-lane capability, the 377 

system is the ideal choice to meet the demanding needs of life scientists. Add the 

world's best DNA reagents, service, and support, and the 377 system emerges as the 

gold standard. In fact, it's changing life as we know it. For more information, visit our 

Web site at www.pebiosystems.com/377. 
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ABI PRISM" 377 DNA Sequencer 

Applied Biosystems 
PE Biosystems 
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, with NUPAGE" Pre-Cast Gels from NOVEX" :7hq 
-1 12 month Shelf Life- rried that your pre-cast gels aren't telling the truth? 

T .  ' at Room Temperature! Not performing consistently? NuPAGE pre-cast gels 

take SDS-PAGE to the next level with a new 
Fastest Run Time-35 minutes! patented system that offers significant advan- 

tages over traditional SDS-PAGE buffer systems, 
Excellent Transfer Efficiency including long term storage at room temperature. 

Accurate Results, Time after Time Call us for more information or a free sample. 
. ..Ti 

. , . . - i  ' ' - '1 ..- A=--.'. 

I FREE SAMPLE! 
. , * L. % - , )  1 l W W M E S y l m b ~ b / U S  R.n55181m - - RWpndnphahwmn*r 4 Call 800.556.6839 

N u P w n d w . n - d -  - vF -.- 
o t @ m w v ~ c w ~ n * r m a  11 040 Roselle Street a San D~ego, CA 921 21 
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A Winning Performance. 

SORVALL" 

Shorter total run times, a space-saving design and 
an easy to use operator interface: it all adds up to 
a winning performance from the 
personal micro-ultracentrifuge. 

Speeds to 150,000 rpm and low rotor k factors 
mean faster, more efficient sep 
Compact and personal wi 
valuable lab bench space 
13 different rotors, with vo 
Simple run-parameter entry 

Find out more about the DiscoverymM150 and the 
full range of Discovery" Series ultracentrifuges 
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Internet Subscriptions NOW ~vailable! 
Register TODAY for Access to 0mniBank"'s Tens of Thousands 
of Gene Trap Mouse Clones and Gene Sequence Information. 

. , . . ... . Nsn-ProfiVAcademic Subscriptions 




