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FPLC makes history. It is the world's most widely- 
used and cited purification system. I t  is the only 
system of its kind to be selected for display in 

1 
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edited by PHIL SZUROMI 

Stormy clusters 
Clusters of galaxies are huge, 
gravitationally bound systems 
composed of about 1 percent 
visible galaxies, 15 percent in- 
tracluster gas, and 84 percent 
unseen matter (some form of 
dark matter that holds the 
entire cluster together). Bums 
(p. 400) reviews observations 
and modeling of these clusters 
which indicate that clusters 
have structure; complicated 
clumps of galaxies are woven 
together by irregular filaments, 
sheets, or walls into a weblike 
pattern with huge, empty void 
spaces (see cover). High, non- 
equilibrium temperatures and 
high relative velocities between 
galaxies indicate that clusters 
have collided, increasing the 
stormy conditions within the 
clusters. Many more collisions 
will occur until clusters will set- 
tle down into spherical balls of 
galaxies and gas in equilibrium 
with their dark matter. 

Strange matter 
Strange matter can be described 
as a soup of quarks, which are 
the elementary particles that 
make up protons and neutrons. 
Cheng e t  al .  (p. 407) have 
developed a model for the 
unusual hard x-ray burster GRO 
J 1744-28 (discovered by the 
Compton Gamma-Ray Obser- 
vatory) that includes the forrna- 
tion of some strange matter. In 
their model, a star that accretes 
too much mass can cause the 
''crust" of the star to crack, and 
the released mass is converted 
to strange matter that subse- 
quently produces a fireball that 
expands outward. The relativis- 
tically expanding fireball inter- 
acts with the surrounding inter- 
stellar medium, which then cre- 
ates shock waves that produce a 
burst of x-ray radiation. The 
intensity, duration, and spec- 
trum of the modeled x-ray burst 

T cell specificity and cathepsins 

The repertoire of CD4+ T cells that eventually circulate through 
the body are a result of careful culling to prevent autoreactivity or 
immunodeficiency. This selection process is initiated by major his- 
tocompatibility complex class II-expressing antigen presenting cells 
(APCs) in the thymus: The cortical epitheliuim initiates matura- 
tion of those T cells with helpful specificities, and the hematopoiet- 
ically derived APCs identify autoreactive T cells that will ultimate- 
ly die. Nakagawa et d. (p. 450; see the commentary by Creswell p. 
394) have found that the cysteine protease cathepsin L is critical for 
the degradation of the invariant chain (Ii) of class 11-but only in 
thymic cortical epithelium. Because Ii occupies the peptide binding 
site of class I1 molecules, the cathepsin L-deficient wrtical epitheli- 
um was apparently unable to present the appropriate peptides to 
developing T cells. The lack of a positive selection signal led to a 
reduction in the number of mature CD4+ T cells. The activity of 
the various cathepsin family proteases was different in different tis- 
sues, so this result may offer some explanation for how stimulation 
of T cells by different types of APCs can have different conse- 
quences: The array of peptides that ultimately are presented may 
depend on the activity of the particular cathepsin active in that 
particular APC. 

is consistent with recent obser- 
vations of GRO J1744-28, 
which indicate that the x-ray 
burster may be associated with a 
strange star. 

Refractory inclusions: 
All together then 

Calcium and aluminum-rich 
inclusions (CAIs) found in car- 
bonaceous chondrites and more 
rarely in ordinary chondrites 
have been inferred to represent 
some of the first solid particles 
formed in the solar nebula. The 
abundances of oxygen isotopes 
in CAIs from carbonaceous 
chondrites have been used to 
determine their spatial and tem- 
poral origin in the solar nebula. 
Now, McKeegan et d. (p. 414) 
measured the oxygen isotopic 
abundances of three CAIs from 
ordinary chondrites. They 
found a similar enrichment of 
oxygen-16 in the ordinary 
chondrite CAIs as had been 
found in the carbonaceous 
chondrite CAIs. This result sug- 
gests that the CAIs in all chon- 

drites formed in a similar and 
restricted region of the solar 
nebula. Because ordinary chon- 
drites are assumed to have been 
formed in a different region of 
the solar nebula than the car- 
bonaceous chondrites, these 
CAIs must be distributed 
unevenly into different parts of 
the solar nebula. 

Carbonates tainting 
meteorites 

The Tatahouine meteorite fell 
in southern Tunisia on a lime- 
stone hill slope covered with a 
sandy soil on 27 June 1931. 
Samples were recovered that 
day and again in 1994. Barrat et 
d. (p. 412) compared the sam- 
ples and found that the 1994 
fragments contained carbonate 
within the fractures, whereas 
the 1931 fragments did not. 
They measured the carbon iso- 
topes of the carbonates and 
found the isotopic data consis- 
tent with contamination from 
the sandy soil in which the sarn- 
ples were recovered. 

Stranded crust 
The Kerguelen Plateau, one of 
Earth's largest oceanic plateaus, 
formed during the opening of 
the Indian Ocean when India 
and Australia rifted away from 
Antarctica. Hassler and 
Shimuzu (p. 418) used osmium 
isotope data to show that the 
plateau is underlain by pieces of 
Precambrian continental litho- 
sphere. One possibility is that a 
piece of Gondwanaland was 
delaminated and stranded in 
the Indian Ocean during rifting. 

Optimizing operators 
In many coherent spectrwopic 
methods, such as nuclear mag- 
netic resonance (NMR), the 
emerimentalist wants to rnaxi- 
mize the observed signal to  
shorten the data collection 
Drocess. Such measurements are 
made on ensembles of quantum 
states rather than pure states, 
and the observables have imagi- 
nary parts that correspond to 
the action of non-real-valued, 

Thus the methods'th'at would 
optimize Hermitian operators 
will in general not lead to the 
best solution. Glaser et al. (D. .- 
421; see the commentary by 
Warren, p. 398) describe a gra- 
dient-based procedure for opti- 
mizing these transformations 
that also has applications in 
applied mathematics and con- 
G l  theory. 

(Continued on gage 355) 
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trointestinal tract are the maior channel. This Drocess would enhanced cellulose decomrmsi- 

THIS \jTEEI< IN SCIENCE 1 

(Continued from page 353) 

Hydrogen from 
solar cells 

Splitting water into hydrogen 
and oxygen with sunlight is one 
of the most important goals of 
photoelecwchemisuy. However, 
the p-type semiconductors most 
suitable for hydrogen genera- 
tion often cannot produce suffi- 
cient voltage bias to actuallv 
perform &reaction. ~hasele; 
and Turner (p. 425; see the 
news story by Service, p. 382) 
have made the sunlight do dou- 
ble duty-a p-type GaInP2 layer 
adsorbs visible light to perform 
the electrochemistrv that eener- 
ates hydrogen, and it issand- 
wiched to a GaAs junction that 
adsorbs near-infrared light to 
generate an electrical potential 
that gives the p-GaInP2 elec- 
trode sufficient bias. The 
authors report an efficiency 
greater than 12 percent. 

Tracked in the GI tract 
Understanding the events that 
occur immediately (within days 
or weeks) after infection with 
the human immunodeficiency 
virus (HIV) could be important 
in understanding and preventing 
the cascade of events that follow 
and lead to disease. Veazey et al. 

site of SIV replication and cW' be expected ;o alter the  tion. The work suggests ;hat 
T cell loss. excitability properties of the that rising atmospheric C02 

chromaffin cells and thus how concentrations mav simificant- , " 
H they secrete catecholamines- ly impact long-term feedback in 

which would have further soil processes. 
Clathrin and AP3 effects on many other organs, 
adaptor complex including the heart. 

Different classes of clathrin- 
coated vesicles are used in  w Back and forth 
receptor-mediated endocytosis Development in higher plants 
at the cell surface and to sort Soil and CO, alternates between di~loid and 

(p. 427) studied SIV (simian 
immunodeficiency virus) infec- 
tion of macaques and found that 
before changes are apparent in 
peripheral lymphoid tissues 
(which are the most extensively 
studied tissues in HIV infection), 
the lymphoid tissues of the gas- 

secretory and lysosomal proteins The effects of elevated ko2 on haploid Gross- 
below-ground ecosystem pro- niklaus et al. (p. 446) have r cesses and biota is reported by identified in Ar&psis a genet- 
Jones et al. (p. 441). Using ic mutant that particularly 
model ecosystems created in the affects the haploid gametophyte 
Ecotron facility, they identified generation. The gene, medea, 
alterations in community com- resembles genes encoding mem- 
position, exemplified by bers of the Polycomb group of 
changes in fungi and Collem- proteins, some of which regu- 

upon export from the Golgi bola species, and in biogeo- late expression of homeotic 
complex. Adaptor proteins chemistry, as indicated by genes inDrosophila. 
appear to mediate the sorting of 
membrane proteins into clath- 
rin coats. Two types of adap- 
tor (AP-1 and AP-2) are well 
known at the two sites. A third 
class of adaptors (AP-3) was 
identified recently with a role in 
signal-mediated protein sorting 
to endocytic compartments but 
was not thought to  interact 
with clathrin. Dell'Angelica et 
al. (p. 431) now show that the 
AP-3 complex does in fact 

Technical Comment Summaries 

Counting the Fingers of Birds and Dinosaurs 
A. C. Burke and A. Feduccia studied the embryonic development 
of fingers and wrists in extant amniotes (egg-laying animals) 
(Reports, 24 Oct., p. 666) and concluded that the three digits seen 
in birds are not homologous to the three digits seen in theropod 
dinosam. In an accompanying Perspective (p. 597), R. Hinchliffe 
wrote in favor of "[evolutionary] convergence (rather than common 
origin) as an explanation of the similarities between the structure of 
the forelimb of theropods and the wing of [the ancient bird] 

interact with clathrin on Golei Archaeobtervx." - 
and endosome-associated coats. 

Stress and potassium 
channels 

Stress causes many changes in 
organism1 physiology. Xie et al. 
(p. 443) examined the effects of 
stress hormones on the expres- 
sion of a class of ~otass ium 
channels in rat adrknal chro- 
maffin tissue. Reductions in 
the level of the stress-related 
hormone adrenocorticotrophic 
hormone led to changes in the 
levels of alternatively splice 
variants of the messenger RNA 
that encoded a calcium and 

S. Cr$tterjee defends the birds-from-dinosaurs idea by reviewing 
work in several disciplines. He describes the "topographic position" 
of the digits in embryos as they develop and discusses ways that 
"digital reduction" could have occurred through evolution (in 
many species, fingers were reduced from five to two or three). He 
concludes that a "synthesis of both neontological and paleontologi- 
cal data" supports the theropod origin of birds. J. P. Gamer and A. 
L. R. Thomas question "assumptions" made in the report and 
describe how the developmental data therein are actually "entirely 
consistent with a thempod origin of birds." 

In resDonse. Burke. Feduccia, and Hinchliffe discuss each 
point o i  critidism and describe how the theropod hand most 
likely developed (in the embryo) in a fashion consistent with 
the highly conserved pattern of development among amniotes. 
They maintain that the birds-from-dinosaurs idea is "inconsis- 
tent with the observations and current evidence of comparative 
embryology." 

The full text of these comments can be seen at www.science 
mg.org)cgi/content/fu11/280/5362/355a 

voltage-activated potassium 
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1998 Tyler Prize 
for Environmental Achievement 

The Tyler Prize Medallion 

ANNIVERSARY 
1973 - 1998 

Anne  H. Ehrlich 
Senior Research Associate 

Department of Biological Sciences and 
Associate Director, Center for Conservation Biology 

Stanford University 

Paul R. Ehrlich 
Bing Professor of Population Studies and 

Professor of Biological Sciences 
Stanford University 

World renowned scientists in the fields of population biology, 
ecology and evolution, the Ehrlichs have made exemplary 

The Tyler Prize was established in 1973 by the contributions to understanding environmental conditions 
late Alice and john Tyler as an international worldwide. For more than three decades, they have raised 
award honoring outstanding scientific and public awareness of human impacts and shaped public opinion 
policy achievements in environmental research on the problems of population, resource depletion, and 
and environmental protection. The Tyler Prize environmental degradation. Through their efforts, they have 
is in the sum of $200,000, divided e~ual) influenced more than a generation of  scientists and 
between the 1998 Tyler Prize Laureates. policymakers worldwide. 

Call For Nominations 
Nominations for the 1999 Tyler Prize will be accepted until September IS, 1998 

Visit the Tyler Prize Home Page to download a nomination form at: www.usc.edu/go//rylerPrize 

For additional information contact Dr. lerome Walker, Executive Director, The Tyler Prize 
Phone: 213-740-6559, Fax: 213-740-1313, Email: tylerprz@usc.edu 

Selection of the Tyler Prize is made by the Tyler Prize Executive Committee 
The Tyler Prize is administered by the University of Southern California 
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The AAAS Caribbean Division, 
the Latin American Federation 
of Chemistry Associations and 

the Puerto Rico Chemists 
Association invite you to: 

The 23rd Latin American 
Chemical Congress and 

Exhibition 

26-30 July 1998 
Westin-Rio Mar Resort 

Rio Grande, Puerto Rico 

Plenary S~eakers 
Dr. Mario Molina, Nobel 

Laureate, Boston, MA 
Dr. Roald Hoffman, Nobel 

Laureate, Cornell, NY 
Dr. Mario Suwalsky 

Concepcion, Chile 
Dr. Hector Abruna 

Cornell, NY 
Dr. Nelson Duran 

Campinas, Brazil 
Dr. Roger Bybee 

Washington, DC 
Dr. Ernest Eliel 

Chapel Hill, NC 
Dr. Antonio Monge 

Navarra, Spain 
Dr. Pedro Joseph Nathan 

CNIQM, Mexico 

Symposia are planned in: 
Environmental Chemistry 
Chemical Education 
Theoretical Chemistry 

Papers and posters will be 
presented in the areas of Pure, 
Applied and Environmental 
Chemistry. 

For further information, 
contact: 

Puerto Rico Chemists 
Association 

658 CaIIe Penuelas ~sq .  
Hatillo 

Hato Rey, PR 0091 8 
Tel: 787-763-6070 
Fax: 787-758-261 5 
E-mail: cqpr@icepr.com 
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~etrovirus-Mediated Gene Transfer @ 
Becomes Routine With Pre-Coated Dish! A 

Easy, Quick and H i m  Eff~cient! 
- 

Recombinant Human Fibronectin 
Fragment CH-296 Significantly 
Enhances Retrovirus Mediated Gene 
Transfer into Mammalian Cells 
Including Established Cell Lines., 

* : 
.- 

6H-296 Precoated ~ i s h  (35 mm @) for Greater Convenience. 
* Code # TI  1 OA: 10  dishedpackage 

Lyophilized CH-296 for Greater Versatility. 
Code # TI 00A: 0.5 mgtvial, & Code # T100B: 2.5 mgivial 

Iloc.: 
~ n y ~ o T ~ ~ h o m m e ~ 8 8 o T ~ i a l a u x V o 1 t e d ~ ~ ~ a k c e n s e ( m m T ~ ~ C a  Ud RetroNectinN IS INTENDED FOR RESEARCH USE 
t l  RetmNecbnN k covered by Paten& b u d  lo Tahma Shuzo Co Ud (US Palenl NO 5.198 429 and W a ! e I U s  m Omsr WmInee) ONLY. NOT FOR USE IN DIAGNOSTIC OR 
t 2  A memcld to increase Nm tMumq ol lennle~relrovrms miimd w e  t r a d  (WO W M )  a Io Tcthan m&&tJy nd -. THERAPEUTIC PROCEDURES. 

- K m  DISTRIBUTORS 
BOHAN ( T a K a M m )  Biomedical Inc. Ungn ~ & ~ A m c r l e s p  USA Tahvsn Talmn 
m n e  (02) 577-am  ax (02) 5773691 z d n i p  ~ ~ , " 8 0 0 ~  E74 zEE:&y Co,,Ltd. Zldyin Tladlng 

r m  ' L . o p s  
TaKaRa Biomedical Eumpe SA Phone+496P15863W Fax60BPM007 Fax 3014456338 Phme +a86 2.6959990 Rcne t8862+31-3111 

B r O M E D x U p  Rra*9141470114Fax*9147921880 Fax+49"'""13 Ew''-m 
Fax +886 2.6959963 Fax 4 6  2.382 2197 

mone:41  T~.%?F%I T.543.9Zw Homepage: http://www.takara.co.jp/english/bio_e/ E-mail: bio-sm@takara.co.jp 
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In the L 1 st-ce 

The Merrill Lynch Forum will award $1 50,000 in grants to recent 
Ph.D. recipients from universities worldwide. Top prize is $5^ ^^^ 
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NATO 
Science 
Programme 

Programme Changes -1998 

Overview 
Following a wide-ranging review of the NATO Science Programme, the NATO Science Committee has decided 

that the Programme will in future provide assistance primarily for scientific collaboration between 
scientists and scientists in NATO's Partner countries, incl'udhg those participating in the Mediterra 
1998 will be a year of transition, when support will initially be available for both NATO and 
collaboration, but will progressively move during the year towards support for exclusive1 
collaboration. Applications for support in 1999 will only be considered i f  they involve collaborati 
country scientists and Partner-tountry scientists. NATO countries and Partner countries eligible foi support unde 
the Programme are listed below. - 

The New Programme 
The NATO Science Programme now offers support for scientific collaboration in general science, and in a number 

of priority Areas, between NATO-country scientists and scientists in NATQ's Partner countries. The following types 
of collaborative activity are supportid Advanced Study fnstitates (ASlsi), Advanced Research Workshops (ARWs), 
Collaborative Research Grants (CRGs), Linkage Grants (LG& Expert Viiits (EVs) and Networking Infrastructure 
Grants (NlGs). Support for applied industrial and en-ental,R&D projects in Partner countries, in collaboration 
with NATO country counterparts, is also available under the Science fiarFeaa (SfP) Programme. Notes for Applicants 
and specific application forms for these activities are available from the Scientific Affairs Division, or at the NATO 

e web site. 
e Priority Areas in 1998 are Environmental Security, High Technology, Disarmament Techn 

hnoIogy Policy, and Computer Networlung. 

I NATO Science Fellowships are also supported. While precise eligibility criteria vary from country to coun 
fellowships are generally available to both Partner scientists and NATO scientists. Science Fellowships 
administered in NATO countries, and contact information for Nationaf Fellowships Ad'ministrators is avail 
from the Scientific Affairs Division or at the NATO science web site. 

4ppIication Deadlines 
The annual deadlines for receipt of applications in areas era1 Science for the different types - - 
of activity are: 
Advanced Study Institutes &Advanced Research Workshops: 1 Febmary & 1 July 
Collaborative Research Grants, Linkage Grants dr Expert Viits: 31 March, 15 August & 30 November 
The annual deadlines for receipt of applications in Priority Areas, for all types of activity, are 
15 January, 15 May and 15 September. 
The remaining 1998 deadline for receipt of propods under the Science for Peace Programme is 15 May. 

Spotlight on Changes 
Applications for Intra-Alliance Collaborative Resear accepted for support after the 

published deadline of 31 March 1998. For the subsequent published deadlines of 15 August and 30 November 1998 
for General Science CRGs, only applicatiorts Ior collaboration between scientists in NATO and Partner coUrZbies 
will be considered for support. Further support criteria are specified in current Notes for Applicants. 

Applications for Intra-Alliance A d v m d  Study Institutes will no Ionger be accepted for support after the p u b W  
deadline of 1 July 1998. For the subsoquent pubfished deadlines of 1 February 1999 and 1 July 1999 for &remi 
Science A!%, only applications for ASIS having two co-directors, one from a NATO country and one from a P a m  
country, will be considered for support. Further support criteria are specified in current Notes for Applicants. 

4s  mgards AS1 applications submitted for the deadline of 1 July 1998, preference will be given to those with a 
more balanced participation of AS1 students between NATO and Partner countries, that is with &50% coming from 
Partner countries. The AS1 may be held in either a NATO country or a Partner country. 

S~ientifir~Affaira Division 
NATO 

1110 Brussels, Beigium 
NATO Science Web Site - http'J/www.~to.int(science 

NATO countries: Belgium, Canada, Denmark, France, Germany, Greece, Iceland, Italy, Luxembourg, 
Portugal, Spain, Turkey, United Kingdom, United States. 
Partner countries e w l e  fm -Albania, Armenia, Azerbaijan, Belarus, Bulgaria, Czech Republic, Estonia, Georgia, 
Hungary, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Moldova, Poland, Romania, Russian Federation, Slovak Republic, 

Ukraine, Uzbekistan 
Egypt, Israel, Jordan, hhuritania, Morocco, 

Turkey mqnim fheRepublicofMacdmiawith itscan&tuiional name. 
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