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COVER Chuck Close's Maggie (1996). Oil on canvas, 30 by 24 inchesScience (76.2 by 61.0 cm). Reducedto 44 percent of actual size and cropped. 
This painting demonstrates that the perceptionof shape depends on 
the size of the image. Compare its appearance from far to near, as 

www.sciencemag.org the solid face collapses into flat squares. [Photographof painting by 
Ellen PageWilson. Courtesy of Pacewildenstein] 
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TRACING SOLAR LOOPS 3-6 
The solar corona, the outermost 
of the sun's atmosphere, is ext 
hot  (-2 mill ion kelvin) and 
source of the solar wind that 
peak can disrupt communicationsa 
even power distribution on Eart 

MAGNETIC SWITCHINGWITH 
CURRENTPULSES 

The switching of magnetic memories 
usually requires application of external 
magnetic fields. Two reports show how 
electric current pulses within small de-
vices can be used to switch magnetic 
states. The rate at which magnetic data 
can be stored is limited by the time tak-
en to reverse the magnetization orienta-
tion. In conventional methods, the rever-
sal field is applied antiparallelto the out-
of-plane magnetization, and the switch-
ing speeds are limited to the nanosec-
onds. Back et al. (p. 864) show that this 
limitation may be overcome by switching 
the magnetization of thin, in-plane ori-
entated ferromagnetic films using ultra-

fast focused current pulses from an ac-
celerator. Although the magnetic fields 
generated were no greater than those of 
conventional recording heads, reversal 
times faster than 5 picoseconds were 
demonstrated. The electrical resistance 
of stacked layers of magnetic (ferromag-
netic) and nonmagnetic materials de-
pends greatly on the orientation of the 
magnetic moments in adjacent magnetic 
layers-if the moments are aligned, the 
resistance is low. Myers et al. (p. 867) 
show that the magnetic orientation in a 
single layer can be switched t o  be 
aligned or misaligned to a second mag-
netic layer by controlling the direction of 
an applied spin-polarized current pulse. 
such switching may find application in 
fast, nonvolatilemagnetic memories. 

GRASSLANDORIGINS 
A dramatic increase in the abundance of 
grasslands that occurred about 7 to 8 mil-
lion years ago may have had important 
effects on the evolution of mammals, in-
cluding hominids. One explanation for 
this evolution has been that it was tied to 
a decrease in atmospheric C02concentra-
tions: Grasses have a photosynthetic 
pathway, known as C,, that is favorable at 
low C02 concentrations. Pagani et dl. (p. 
876) provide a COz reconstruction based 
on analysis of alkenones in a sediment 
core which indicates that COzconcentra-
tions actually rose gradually during this 
time. They suggest that the rise of C, 
plants may instead be tied to a period of 
globalaridity. 

RECYCLEDCRUSTIN 
HAWAIIANBASALTS 

The volcanic activity of the Hawaiian Is-
land chain is thought to be associated 
with upwelling in Earth's mantle (a man-
tle plume). Examination of the chemistry 
of the volcanic rocks in Hawaii can pro-
vide information about the degree of 
mixing in Earth's mantle, why such volu-
minous magmatism occurs, and how 
deep these plumes extend. Blichert-Toft 
et al. (p. 879; see the Perspective by Las-
siter) used an analysis of hafnium and 
lead isotopes to show that some of the 
Hawaiian magmas come from parts of 
the mantle that have incorporated but 
still preserved the chemical signature of 
ancient subducted oceanic crust-partic-
ularly the clay-rich upper part of the 
crust. Surprisingly, the data show that 
the contribution of what is normally 
thought of as the upper mantle to the 

magmas in Hawaii is minimal, which im-
plies that the upwelling that forms the 
Hawaiian magmas is derived from deep 
in the mantle, where it has entrained an-
cient subducted crust. 

HISTONE PHOSPHORYLATION 
One way in which gene transcription can 
be regulated is through remodeling of 
chromatin structure. Histone proteins are 
known to be modifiedthrough acetylation 
and deacetylation by enzymes recruited 
to specific promotors. Sassone-Corsi et dl. 
(p. 886) provide evidence that another 
modification of histones--covalent phos-
phorylation-may also contribute to  
growth factor-induced gene expression. 
The authors show that histone H3 is 
phosphorylated in cells treated with epi-
dermal growth factor (ECF) and that the 
kinase responsibleappears to be the pp90 
ribosomal protein 56 kinase Rsk-2. In hu-
man cells from individuals with Coffin-
Lowry syndrome (which is associated with 
mutations in the RSK-Zgene), or in mouse 
cells in which the RSK-Zgenewas disrupt-
ed, ECF-induced phosphorylation of his-
tone H3 was not detected. The findings 
raise the possibility that phosphorylation 
of histones could influence chromatin 
structure and thus be part of the mecha-
nism by which ECF alters gene activation. 

LIFEWITH FATHERS 
Can a figure be put on the advantage con-
ferred by genetic diversity? It can for har-
vester ant colonies, thanks to a long-term 
study by Cole and Wiernasz (p. 891). The 
single queens that head these colonies 
may mate with one, two, or more males, 
resulting in worker populations that differ 
in average relatedness. Colonies with 
more fathers grow more quickly, have 
higher survival rates, and reach reproduc-
tive maturity sooner than those with few-
er fathers-the difference in fitness can 
be a high as a factor of 35. Possible expla-
nations include a greater resistance to 
pathogens or a greater range of special-
ized behaviors. 

Populations of pests of agricultural crops 
can be targeted chemically by pesticides 
or biologically through natural predators 
and parasites. It has long been supposed 
by ecologists, but not tested in any detail, 
that agroecosystems receive a major bio-
logical pest-control benefit from natural 
enemies inhabiting adjacent uncultivated 
land. In an experimental study conducted 

CONTINUED ON PAGE 803 
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at different landscape scales in European original studies were done in p53-defi-
agroecosystems, Thies and Tscharntke (p. cient mice (deficient in both pathways). 
893) show a clear and positive effect of Expression of the ligand for Fas (a cell 
landscape complexity on parasite-induced death receptor), FasL, i s  controlled by 
mortality on the rape pollen beetle and a p53. Hill et al. (p. 898) looked at FasL-de-
concomitant reduction in damage to the ficient mice and found that such mice 
beetle's host plant, oilseed rape. This find- have much less epidermal apoptosis, but 
ing is directlyrelevant to recent efforts to 
determine the economic value of "ecosys-
tem services" provided by natural and se-
mi-naturalhabitat. 

THEINDEPENDENT 
NEOCORTEX 

Are neocortical areas na'ive and thus in 
need of instructions from inputs, or are 
they preformed because they express cer-
tain molecules independently of specific 
afferents? This question represents a still 
unresolved issue in developmental neuro-
science. Miyashita-Lin et al. (p. 906) stud-
ied mutant mice with a defect in thalamic 
differentiation. In the absence of thalamo-
cortical innervation, the different neocor-
tical regions still expressed their specific 
molecular signatures. This result strongly 
supports the hypothesis that there is an 
intrinsic patterningin the neocortex inde-
pendent of afferent inputs. 

The skin is bombarded by ultraviolet ra-
diation from the sun, which can induce 
chromosomal damage and mutated 
genes. Sunburn is thought to be a way of 
preventing the accumulation of muta-
tions that could eventually result in a 
cancer in addition to DNA repair. The rel-
ative importance of apoptosis, as op-
posed to  repair, in the elimination of 
DNA damage is not known because the 

many more mutations in the -p53 gene. 
Thus, FasL-dependent apoptosis and cel-
lular elimination may be important 
mechanisms to maintain the chromoso-
mal integrity of the epidermis, thereby 
reducing the probability of tumor pro-
gression. 

GENEANALYSISBY 
THE BATCH 

Exploiting the fruits of whole genome 
analysis wil l depend on the ability t o  
rapidly and precisely characterize the 
function of the genes discovered.Winzel-
er et al. (p. 901) have used a strategy 
based on the polymerase chain reaction 
to induce precise deletions in each of 
2026 open reading frames (ORFs) in 
Saccharomyces cerevisiae, which repre-
sents more than one-third of the ORFs 
in the yeast genome. "Bar codes" in the 
form of specific oligonucleotide se-
quences that were incorporated at both 
ends of an ORF during construction of 
the deletion allowed the analysis of the 
phenotypes of genes in batches of 500 at 
a time. Growth rates in minimal or en-
riched media were used to  determine 
that more than 40% of the deletion 
strains had quantitative growth defects. 
There was no correlation observed be-
tween the level of expression of a gene 
under a particular growth condition and 
whether it was essential. 

TECHNICAL COMMENT SUMMARIES 

Geneticsand Male Sexual The full text of these comments can be seen at 
Orientation www.sciencemag.org/cgi/content/fulv285/5429/803a 

G. Rice et al. (Reports, 23 Apr., p. 665) studied a region on the genome-specifically, al-
leles at position q28 of the X chromosome--of 52 homosexual male sibling pairs from 
Canadian families, but did not find a link between those alleles and homosexuality.This 
result contradicts that made by D. H. Hamer et al. in a ResearchArticle publishedon 16 
July 1993,page 321. 

D. H. Hamer comments that "(i) the family pedigree data [from the report by Rice 
et al.] actually support the Xq28 hypotheses; (ii) three other available Xq28 DNA studies 
did find linkage; and (iii) the heritability of sexual orientation is supported by substantial 
evidence independentof the X-chromosome linkage data." 

In response, Rice et al. state, "we agree with Hamer that our results do not exclude 
the possibility of genetic effects underlying male homosexuality. But with the use of 
similar methods of family ascertainment, phenotyping, and genotyping, we were un-
able to confirm evidence for an Xq28-linked locus underlying male homosexuality." 
They state that "two independent replication studies" do not support the conclusions 
of the 1993 ResearchArticle. 
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human influences in the context of natural changes on Earth. 
1998 344 pp. 
0-521-47287-3 Hardback $74.95 
0-521-64423-2 Paperback 629.95 

Patterns of Human Growth 
Second Edition 

Barry Bogin 
From reviews of the first edition... 
':..perhaps thejrstgenuinely anthropologicaltext on human 
growth. Writtenfrom an evolutionarypoint of view, the book 
attempts to place human growth into an ecological and 
phylogenetic context....aprovocative book... " 

-Medical Anthropology Quarterly
- -

1999 470 pp. 
0-521-56438-7 Paperback $39.95 

Creeping Environmental 
Problems and Sustainable 
Development in the 
Aral Sea Basin 
Michael Glantz, Editor 
The Aral crisis has been touted as a "quiet Chernobyl" and 
as one of the worst human-made environmental catastrophes 
of the twentieth century. This multidisciplinary book 
comprehensivelydescribes the slow onset of low grade but 
incremental changes that affected the region and its peoples. 
Through a set of case studies, it describes how the region's 
decision-makersallowed these changes to grow into an 
environmental and societal nightmare. 
1999 304pp. 
0-521-62086-4 Hardback $85.00 

The Cambridge Encyclopedia 
of Human Growth and 
Development 
Stanley J. Ulijaszek, 
Francis E. Johnston, and 
Michael A. Preece, Editors 
"Written by many distinguished academicsfrom around the 
world, this work presents human growth and development in 
short, emv-to-understand chavters. The result is a rich resource 
$11 ofdAailed and relevant ~nformationon all aspects ofgrowth 
and development across the human life span...no other current 
work looks at growth and development in this same way." 

-Library Journal 
1998 509 pp. 
0-521-56046-2 Hardback $95.00 

String Theory 
Joseph Polchinski 
"Overall,this is an impressive book. It is notablefor its 
consistent line of deuelopment and the clarity and insight 
with which topics are treated. " 

-Physics Today 

String Theory 
Volume 1 :  An Introduction to the Bosonic String 
CambridgeMonographs on Mathemarical Pbysics 
1998 424pp. 
0-521-63303-6 Hardback $49.95 

String Theory 
Volume 2: Superstring Theory and Beyond 
CambridgeMonographs on Mathematical Pbysics 
1998 552 pp. 
0-521-63304-4 Hardback $54.95 
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Survival of the fittest: 
FuGENETM 6 Transfection Reagent 
Succeed in this "publish or perish" 
world by performing previously abeut FuGENE 6 Reagent 
impossible experiments with "FuGENE 6 Reagent has been the 
FuGENETM 6 Transfection Reagent*. best thing introduced for trans- 
Make that research breakthrough 1 fections in a very long time. . ." 
before someone else does. (M. Connelly, State Universiiy of 

I 
New York, Suny Brook, NX US4 
"FuGENE 6 Transfection Reagent is 
far superior to any other trans- 
fection method cunently available 
with regards to ease-of-use, time 
and amount of materials required." 
(A. Thomson, Royal Pen% Haspita/, 
Perth, Australia)- 

I 
Ensure your survival! 
Join the hundreds of labs around 
the world that have discovered 
FuGENE 6 Reagent to be superior to 
other methods of transfection. 
Order FuGENE 6 Reagent today and 
insure your survival! 

Cup Coral 

Roche Molecular Biochemicals 

Expression of GFP in MC3T3-El cells, following 81 5 091 0.4 rl II 
transfection with vector phGFP-S65T using 

(A) FuGENE 6 Reagent o r  (B) leading supplier's 
1 814 443 1.0 ml 

l iposomal transfection reagent  (LF). (Data cour- 1 81 5 075 Multi-pack 5 x 1.0 ml 
tesyof S. Riftes Unill. of Texas, Houston, TX, USA) 1 988 484 Custom-pack Inquire 

*See http://biochem.roche.com/techserv/fugene.htm for a current list of more than 200 transfected cell types. 
Argentina 541 954-555: Australia (02) 9899 7999. Austria (01) 277 870: Belgium (02) 247 4930, Brazil +55 (11) 66 3565: Canada (514) 686 7050: (800) 361 2070: Chile 0 56 (2) 375 2000 (Central). 
China 86 21 6427 5586, Columbia +57 (1) 3412797, Czech Republic (0324) 45 54, 58 71-2: Denmark 49 13 82 32: Egypt 0020 2 340 2660 (Sc~entiflc Off~ce) 0020 2 360 9000 (Dlstrlb Bagne~d). 
Finland (09) 429 2342 France 04 76 76 30 86 Germany (0621) 759 856. Greece (01) 67 40 238. Hong Kong (852) 2485 7596. India (22) 4314653: Indonesia 62 (21) 2523820. Ext .  755: 
Iran 0098 21 208 2266 (ieb Technology) 0098 21 870 5656 (Tuba Ntgen: Republic bf ireland (800) 40 90 4, Israel 972-3-6 49 31 11; Italy 039 247 4109-4181: Japan 03 5443 5284: Kenya 00254 2 744 677. 
Kuwait 4832600-01. -02, -03; Malaysia 60 (03) 755 5039. Mexico (5) 227 8967. -61; Netherlands (036) 539 4911; New Zealand (09) 276 4157. Nigeria +234 1 521767. Norway 22 07 65 00: 
Philippines (65) 27 27 500; Poland (22) 374235: Portugal (01) 417 17 17: Russia (49) 621 759 8636; Saudi Arabia 00966 1 4010333: Singapore 65 27 27 500: South Africa (011) 886 2400: 
South Eastern Europe 143 (1) 277 87. South Korea 02 569 6902; Spain (93) 201 4411: Sweden (08) 404 8800. Switzerland 0 4117 99 616; Ta~wan (02) 736 7125: Thailand 66 121 274 0708-13: 
United Kingdom (08001 521 578: USA (8001 428 5433 
FuGENETM IS a trademark of Fugent. L.L.C., USA. 
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SeqManTMIISequence Assembly Software 

DNASTAR, Inc. IUSAI 1228 S. Park St., Madison, WI 53715 Clrcle No 79 on Readers' Serv~ceCard 

Phone: 6080258.7420 FAN: 608.25807439 email: info@dnastar.com www.dnastar.com ---II I=- ----A A  --
I - 1 

II 
- -

IN GERMANY GATC GmbH Fr~tz-Arnold-Str 23 0 78467 Konstanz Germany II II I - 9 .I I , .
I - 9 .  

9 - 2 - -
Phone 49.7531 .81600 FAX 49.7531 .816081 ernall sales6gatc de I I--I -- --- --- - v v  

IN JAPAN Te111nSystems Technology Ltd 5-2 N~honohdor~Naka Ku Yokohama 231 Japan 
Phone 45.661 -3414 FAX 45.661 03426 ernall sales@rnlgco ~p D N A S T A R  
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Customer Care Representative Search a dztabase of 
assigned to each orderfiom o w  6~o,oooproducts 
placement to$@llment, with JFom3,700 supplie9.s. 
e v e n  subblie?;every time. I 
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Help 

Consolidateyour laborato into a single order. 
Secure and confidential 

ne order, one payment 

L&Dm&m 
- @ 4 s c u r w a n d e  
pr*ba 

--\ 

Free shipping! 
- ~ b o d p d c e n d ~ d b ~ l a  and a t-shirt 
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The W. M. Keck Foundation Is Proud To Announce Its First 
Class Of Distinguished Young Scholars In Medical Research 

Dr. Bruce Clurman, Fred Hutchinson Cancer Research Center 

Dv. Judith Frydman, Stanfwd University 
Dr. MjrR Gerstcin, Yale Univevsity 
Dv. Purth Gdosh, University of Calijimia-San Diego 

Dr. Phyllis Hanson, Washington University in St. Louis 

The W. M. Keck Foundation Distinguished Young Scholars in Medical 

Research Program is a five-year, $25 million initiative designed to give 25 

of the nation's best young scientists the financial resources they need to 

pursue bold ideas now, at the time in their careers when their great creative 

potential typically exceeds their ability to attract sufficient funding. 

Under the program, each institution will receive a grant of up to $1million 

to fund these distinguished young scholars' pioneering research into the 

fundamental mechanisms of human disease. 

Selected for their ability to carry forward groundbreaking basic 

medical research, potential for making a significant impact on the field of 

biomedicine, and capacity for future leadership, The W. M. Keck Foundation 

believes these investigators will make profound advancements in critical 

areas of medical research. 
as-,*-- - r T ~ fflh:y' &-:,;32

We are proud to offer them our congratulations and grrihg&ppA. 

The W. M. Keck Foundation 




