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Direct Interaction of Arabidopsis Cryptochromes with COP1 in 
Mediation of Photomorphogenic Development H.Wang, L.-C. Ma, 
1.-M. Li, H.-Y. Zhao, X. W. Deng 

Cryptochrome signaling response to  blue light moves downstream t o  the 
proteasome. 
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Independent Pathway B. Schiemann et  al. 

Mice lacking the TNF-Like molecule, B cell activating factor (BAFF), cannot produce B cells. 

BAFF-R, a NovelTNF Receptor That Specifically Interacts with BAFF J. S.Thompson et al. 
A specific receptor for BAFF is found t o  play a key role in B cell development. 
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A nuclear subcompartment involved in regulating apoptosis and gene expression. 
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THISWEEKIN Science 
editedby PhilSzuromi I 

Carbon Nanotubes lan nation for sex investment I 
Close the Loop 

A method for forming large 
rings from single-walled car-
bon nanotubes (SWNT) is 
described by Sano et al. (p. 
1299). They solubilized SWNTs 
through a cutting technique 
and then lightly etched them 
to generate a distribution of 
tubes that are oxygenated at 
both ends. Nanotubes of in-
termediate length could form 

1286Toward a Light-WaveGenerator 
V Mixing light waves of different frequencies is 

a routine technique for synthesizing wave-
forms of arbitrary shape and spectral compo-

sition. For applicationsin coherent quantum control, ultrafast opti-
cal pulses over a range of wavelengths may be required. Shelton et 
a i  (p. 1286;see the Perspectiveby Brown et al.), buildingon recent 
advances involving phase-lockingof femtosecond optical pulses, 
generation of a comb of ~pticalfre~uencies,and precision mea-
surement of optical frequencies, now show that two waveforms 
can be coherently stitched together from separate femtosecond 
lasersto form a coherent oulse train. 

katios departing from the 
worker optimum in this and 
many other ant species. 

Sensingwith 
NanoscaleSurfaces 
The use of nanoscale surfaces 
provides a new twist for de-
signing sensors with semicon-
ductors and with liquid crys-
tals. The adsorption of charged 
molecules or ions on the sur-

closed loops thit, after a sub- faces of semiconductors can 
sequent chemical reaction and lead to changes in their sur-
annealing, were stable when treated with ring-opening reactants face conductivity that can be exploited in chemicalsensing. Cui et 
or subjectedto high temperatures. al. (p. 1289) increasedthe sensitivity of this effect by using semi-

conducting nanotubes instead of planar surfaces. Functionalized 

Langmuir-BlodgettFilms Come to Order 
The formation of Langmuir-Blodgettfilms, in which ordered mono-
layers of amphiphilic molecules at a surface are transferred to solid 
support, is one of the oldest nanoassembly methods. However, as 
films build up, defects introduced by reorderingtransitions limit the 
usefulness of these films. Takamoto et al. (p. 1292) report that by 
working at higher solution pH (8.5 instead of the typical 7), films of 
cadmium arachidate that are harder to draw actually form nearly 
defect-free films. The high-pH films, which on the aqueous phase 
form a "pseudo-herringbone" structure, convert to a hexagonal 
structure after deposition without the further reorganization that 
disruptsfilm layering,as isthe case with pH-7 films. 

COmbustion 
Both aerobic and anaerobic microbes possess an enzyme, carbon 
monoxide dehydrogenase (CODH), that converts CO into C02 
and that is important for forward and reverse reactionsthat cycle 
carbon globally betweenC02and acetate. In some cases, the C02 
can be used as a carbon source through incorporation into acetyl-
coenzyme A. Dobbek et al. (p. 1281; see the cover and the Per-
spective by Thauer) describe the crystal structure at 1.6-
angstrom resolution of CODH from Carboxydothermus hy-
drogenoformans.This enzyme utilizes an unusual [Ni-4Fe-5S] 
cluster in which CO binds to the Ni, thus rendering it susceptible 
to attack from a hydroxyl moiety bound to a neighboring Fe. 

The Queen Gets HerWay 
Sex ratio studies in ants provide one of the better tests of parent-
offspring conflict and kin-selectiontheories. Theory predicts that 
workers prefer a more female-biased sex ratio than do queens, 
and the prevailing view is that workers win this conflict. Passera 
et al, (p. 1308; see the news story by Pennisi), however,show that 
sex ratio can sometimes be under queen control. Queens of the 
fire ant Solenopsis invicta can force workers to produce males by 
limiting the number of female eggs. This finding provides an ex-

boron-doped silicon nanotubeswere used to detect changes in pH 
and the concentrations of an antibody and of Ca2+in real time. 
Competitive bindingto molecular receptors on a surface has been 
usedto create a colorometric sensor based on liquid crystal order-
ingwith part per billion sensitivity to organic molecules. Shah and 
Abbott (p. 1296) patterned glass surfaces that have nanometer-
scale corrugation with self-assembled monolayers of alkyl thiols 
bearing molecular receptors (for example, carboxylic acid groups 
for targeting amines).This layer was coveredwith a film of a liquid 
crystal that binds weakly to the molecular receptor. This weak-in-
duced ordering of the liquid crystal, which can be observed with 
polarized light, is disrupted by the much stronger binding of the 
desired analyte. Such systems could be used as wearable sensors 
for monitoringexposure limits. 

A Lead intoArctic Circulation 
Knowledge of the variability of wa-
ter circulation in the Arctic Ocean 
during the past century is relatively 
limited, as is the understanding of 
how many anthropogenic pollu-
tants are transported there. Using 
lead as a tracer, Gobeil et al. (p. 
1301;see the Perspective by Mysak) 
paint a picture of Arctic boundary 
currents that clearly identifiestheir b 
connection with the Atlantic Ocean 
and shows that the ocean, not the 1 

atmosphere, dominates the trans-
port of anthropogenic lead to Arctic waters.The distribution of con-
taminant lead and i ts  isotopic composition allows the authors to re-
constructArctic Ocean current stabilityduringthe past 50years. 

TailingTuna 
Sustainable management of the Atlantic bluefin tuna, one of the 
most valuable commercial fish, has been hampered by inade-

% Published online in Science Express 
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quate knowledge of the bluefin's migratory movements, spawning grounds, and popula- 
tion mixing. To record these movements, Block et al. (p. 1310; see the Perspective by 
Magnuson et aL) used electronic archival data tags programmed to remain on fish for 
up to 1 year before floating to the surface so that the accumulated data can be down- 
loaded via satellite.Tuna resident in the West Atlantic return to breeding grounds in the 
Gulf of Mexico and in the Mediterranean, and suggest that more rigorous protection 
will be necessary in these spawning grounds if the bluefin is to be conserved. 

Myosin-V Regulation 

Myosin-V is a microtubule-based motor responsible for promoting organelle movements 
around the cell, particularly the movement of melanophores around melanocytes. During 
mitosis, the activity of myosin-V is down-regulated, probably by phosphorylation, as the 
microtubule machinery is co-opted into spindle assembly and membrane traffic shuts 
down. Karcher et al. (p. 1317; see the Perspective by Cheney and Rodriguez) describe the 
precise phosphorylation site that is present in the organelle-binding carboxyl terminal of 
the protein. The authors suggest that such phosphorylation to abrogate cargo binding may 
be used more generally. 

The Tie that Binds 

During cell division, sister chromatids are held together by complex of proteins called cohesin. 
In yeast, proteolysis of the cohesin subunit known as Scclp is thought to be the event that 
actually releases the chromatids, which then migrate to the daughter cells in anaphase. How- 
ever, in vertebrate cells, most of the cohesin dissociates from the chromosomes before 
metaphase. Hauf et al. (p. 1320) now show that 
the small amount of cohesin that remains on chro- 
mosomes and is lost at the start of anaphase must 
be cleaved to allow separation of the sister chro- 
matids.They made mutants of the human cohesin 
subunit SCC1 that could not be cleaved. In human 
cell lines that express physiological amounts of the 
modified SCC1, chromatid separation and subse- 
quent cytokinesis were disrupted.The authors note 
that defects in this mechanism could contribute to 
genomic instability in tumor cells. 

Current Trends in Calcium Currents 

Identification and characterization of new calcium channels that may function to control 
calcium-dependent signaling continues at a rapid pace. Sano et al. (p. 1327; see the Per- 
spective by Levitan) describe the human LTRP2 channel, a member of the transient receptor 
potential (TRP) family that is abundantly expressed in the blood. The channel contains a 
motif in i ts cytoplasmic tail that is associated with nucleotide hydrolase activity. In cells 
transfected with LTRP2, conductance of the channel was directly activated by adenosine 
diphosphate ribose (ADPR), or P-nicotinamide adenine dinucleotide (P-NAD). In immuno- 
cyte cell lines, they observed a similar inward calcium current when cells were exposed to 
ADPR or P-NAD. In a Perspecitve, Levitan and Cibulsky summarize other recent work that 
has characterized a different TRP-family member and in which different regulatory proper- 
ties and ADPR pyrophosphatase activity are ascribed to LTRP2. 

A Write-Only Memory 

From our subjective perspective, the process of memory appears seamless and easy, until 
trauma or the aging process interferes. McGuire et al. (p. 1330; see the Perspective by Wad- 
dell and Quinn) have developed a controlled version of such interference in Drosophila by 
conditionally expressing the gene shibire, which encodes a dynamin guanosine triphos- 
phatase, in the mushroom bodies of the fly's brain. This protein plays an essential role in 
synaptic vesicle recycling. By using changes in temperature to turn off expression of this 
gene, mushroom-body function could be turned on and off during different phases of an 
odor-recognition task. Mushroom bodies are necessary for memory retrieval but not for ac- 
quisition or consolidation. Thus, the fly can learn and store the information, but cannot lat- 
er remember it. 
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Minimized cytotoxicity 

GenePORTER 2 DNA Transfection Reagent: 
High efficiency in hard-to-transfect cell lines 

Excellent results with or without serum 
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Fast and easy protocol 

BioPORTER Protein Delivery Reagent: 
Direct delivery of proteins into living cells 

Intact protein functionality 
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Protein delivery into mouse fibroblast cells 
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Count on  superior efficiency and great function;il results. GenePOKTEK and HioPORTEK m;ike molecular 
delivery effortless no  matter what your needs are. Call GTS or  your nearest distributor and order today. 
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1 BioPORTER" Protein Delivery Reagent 1 San Diego, CA 92 12 1, USA 

i QuikEaseT" kit (24 single-use vials)
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=api02424 1 For distributors and more information go to: 
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Genome 
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in Genomic 
Medicine 

Five genomic drugs 
in human tests 
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Wound Healing, Growth) 

Protein and antibody drugs 

Manufacturing and clinical 
trials capability 

Powerful partnerships 

THE FACE OF FUTURE 
PHARMACEUTICALS 

Human Genome Sciences, Inc. 

(NASDAQ: HGSI) 

9410 Key West Avenue 

Rockville, Maryland 20850-3338 

Phone: (301) 309-8504, Fax: (301) 309-8512 

w\rvw.hgsi.com 
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Fluorescein-labeled PCR product (arrow) Lumi-Imager and Lumi-Analyst are trademarks of a member of the Roche Group. 
separated from Molecular Weight Marker II O 2001 Roche Diagnostics Corporation. All rights reserved. 
on Texas Red-stained gel. 

Roche Diagnostics Corporation 
Roche Molecular Biochemicals 
Indianapolis, IN 
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The Total Solution for your 

Robotlc Llquld Handllng System for 
accurate, rellable DNA plate preparation 

Automated DNA Purlflcatlon System for 

quallty genomlc arrays 

throughput flexlblllty 

BioChip ArrayeP
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non-contact prlntlng appllcatlons
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Analysls Software 

ty measurements 
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Packard BloChlp Tech I Clrcle B~ller~caMA 01821 U S A 
BioChip Technologies LLC 

Tel 978-439-8410 Toll Free 1 888 323 9681 Fax 978-439-8 

Please call, fax or visit our web site - www.packardbiochip.com 
M4584-00 
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GIBCO~"Cell Culture: 
the standard for over 40 years. 

lnvi trogen Corporat ion 

These products are for laboratow research use only and are no1 mended for human or animal diagnostic. 
therapeutic, or clinical uses, unless othenvise stated 02001 lnvilropen Corporalion 01-016MS 
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The American Institute of Chemical Engineers 

has emerged as a leader committed to providing 

for engineers and other professionals working 

in biorechnology and nanotechnolo,qv. AIChE's 2001 Ann~lalMeeting, 

November 4-9, in Reno, Nevada, is proof of that commitment. This is an 

important meeting for all engineers and scientists ~vorkingin biotechnology 

and nanotechnology. 

The meeting Lvill feature four topical conferences, each featuring dozens of 

sessions related to biotechnology and nanotechnology: 

American Electrophoresis Society Annual Meeting: A Topical 
Conference on Biotechnologyand Bioengineering 

Pharmaceutical and Biotechnology: Discovery, Development, and 
Delivery of Medicine 

Bioinformatics and Genomics 

Nanoscale Science and Engineering 

the AIChE Journal 
The AIChEjournalis the premier peer-revlewed research monthly in chemical 

engineering and related fields. The Joz~malhas expanded its editorial content 

to include timely articles related to biotechnology and nanotechnology So you 

can take advantage of the latest technology at AIChE's Annual Meeting, and 

stay informed every month through the Journal. 

or call 212.591.8100 (Int'l), 800.242.4363 (US) 
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National Conferenceon Science and the Law 
Emerging Trends: ScientificEvidence in the 

Courtroom 

October4-6,2001 
Biscayne Bay Marriott Hotel 

Miami,Florida 

SponsoredBy 
National Institute of Justice, U.S. Department of 

Justice 
American Bar Association, Criminal Justice Section 

American Academy of Forensic Sciences 
National Center for State Courts 

InCollaborationWith 
The National Academies 

The American Association for the Advancement of 
Science 

Registration is avialable on the internet 
at ww~v.nijpcs.org/upcoming.htm 

at the ~ m e r i k nSoclely for
Software and Systemsfor: Cell B I O I ~ YAnnual meeting 

6-D Imaging 
BrightnessMeasurements 
Cokicalization 
FluorescenceRecoveryAfter Photobleaching (FRAP) 
Fluorescence ResonanceEnergyTransfer (FRm 
Gene Chips & Microamys 
lmmunofluorescence 
L i v W  Assays 
Green Fluorescent Protein 
lnkacellular Calcium, pH & Magnesium 
Motion Analysis 
Morphometry 
Ratio Imaging 

@TinIeLapsr?And Many More... 
UNIVERSALIMAGINGCORPORATION 
Downingtown,PA USA 19335 
sales@universal-irnaging.com

Your 1-610-873-5610 
Image www.unnrersal-imaging.comw 

Contact us for a new-free brochure 



--- - --- - 

DISCOVERYLINKTMFROM IBM LIFE SCIENCES. Across multiple data sources, find what you 
need in realtime with a single query. To download a free white paper, visit ibm.com/discoverylinkI I 
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Scientists Choose MicrowavoClusters 
For Expert Integration, Superior Tech Support and Great Pricing 

ATGT, BU, Eos Biotecbnology, Harvard, JPI;, LARZ, LLNL, Lucent, Marlne 
Biological Laboratory, MIT, Mount Sinai Medical School, M,NUS1; NIST, 
NRI;, Pfizer, Rockefeller University, Sandia, Stanford, Uniuersity of 
Wisconsin,and thousands more. 

1.4 GHz Dual Athlon, 1.7 GHz Dual Xeon, 
or 1 GHz Dual Pentium I11 in 1U or 2U 
Clusters 

Dual Alpha 833 MHz Clusters and Towers 
For. nzasinzunz pr . icc/pe?f i~r~~~a~zceclgoose our 
Alpha I U 8.3 J N H z ,  4 JIB DDR Cuche CS20, 
41' 1'P2000+ or 4U 264DP Rz~ggedRnck 

Myrinet, Gigabit Ethernet or Dolphin Wulfkit 
High Speed Low Latency Interconnects 

RAID and Fibre Channel Storage Solutions 

Microway has earned an excellent reputation 
since 1982. If you need a quality product that is 
fine tuned and b d t  to last, from a company that 
will be around to supportyou for years to come, 
Microway is The Number One Choice. 
Microwaj-has delivered high-performance computing prod-
ucts since 1982,when our pioneering software made it pos-
sible to use an 808' in the IBM-PC.In 1987 we created the 
world's first PC parallel processing systems. Since then, our 
QuadIJuterr\l architecture has migrated from Transputers to 
i860s and finally toAlphas in 1995.Over the past three years. 
we engineered and delivered over 300 clusters that utilized 
MPI running on Linux. As a software developer and hard-
ware manufacturer, we know the value of extensive testing 
and validation.We are experts at configuring and validating 
the low latency interconnects we employ in our clusters. 
Our technical support is legendary - the systems we sell 
arrive at your site 2nd WORK! LosAlamos chose Microway to 
maintain and upgracle its 144 node Alpha Avalon Cluster 
beca~~seof our reputation. Large clusters we have sold 
include 100+  nodes at the Lniversity ofWisconsin and 250+ 
nodes at Rockefeller Universitj-. 
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Technoloalyoucan count onsm R ~ S  

Microway offers three Athlon/ 
Pentium enclosures- lU, 2U and 
tower. plus five Alpha configura-
tions-lU, SU,4U RuggedRackT", 
QuadPuterTM and full tower. Our 
264DP includes two 21264's with 
LIP to 4 GR of memory in our cus-
tom 4U RuggedRack,which features 
front accessible redundant power 
supplies and hard disks. This rugged 
configuration was chosen by the 
U.S. Navy for onboard use. We also 
offer a dual Alpha UP2000+ running 
at 833MHz with 2GB of memory 
Our QuadPuter chassis holds 4 
Alpha processors and up to 4GB 
memory The 1U CS20 dual Alpha 
(at right) is the highest density 
computational platform a\railable. 

Microway is API-Networks' Top 
North American 
Channel 
Partner. 

'Most  Powerful, Highest Density 
Computational Platform On the Planet" 

Microway Scalable 25 Node 
50 Processor Cluster Using CS20 Dual 

833 MHz Alphas and Myrinet Interconnect 
Yielding Peak Throughput of 82.5 Gigaflops. 

Find out why over 75% of Microway's 
sales come from repeat customers. 

Please call 5 0 8 - 7 4 6 - 7 3 4 1  for a 
technical salesperson who 

speaks your language! 

Visit us at www.microway.com 

search Park Box 79,  Kingston, MA 02364 508-746-7341 info@microway.com 


