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V. Smil 

637 LETTERS 
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ASTRONOMY: The Sun from Space K. R. Lang, 
reviewed by J. R. Jokipii 

647 
An antidote t o  

anthrax infection 

PERSPECTIVES 

MICROBIOLOG~: Fighting Anthrax with a 
Mutant Toxin 5. Oknes and J. Wesche 

POLICY FORUM 
641 ENVIRONMENT AND DEVELOPMENT: 

Sustainability Science R. W. Kates, W. C. 
Clark, R. Corell, J. M. Hall, C. C. Jaeger, I. Lowe, 
J. J. McCarthy, H. J. Schellnhuber, B. Bolin, 
N. M. Dickson, 5. Faucheux, C. C. Callopin,A. 
Criibler, B. Huntley, J. Jager, N. 5. Jodha, R. E. 
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673 Range Shifts and Adaptive Responses to  
Quaternary Climate Change M. B. Davis 
and R. G. Shaw 657 Earth'sVariable Climatic Past 

679 Sea Level Change Through the Last 
Glacial Cycle K. Lambeck and J. Chappell NEWS 

658 Myriad Ways to Reconstruct Past 
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660 The Tropics Return t o  the 
Climate System 

686 Trends. Rhythms, and Aberrations in 
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662 The Evolution of Climate Over the Last 
Millennium P. D. Jones,T. J. Osbom, K. R. 
Briffa 

See also NetWatch onp. 607. 

In 1565, Pieter Bruegel the Elder painted this frigid northem European landscape in his 
work Hunters in the Snow. That year was just one of many during the 16th century 
when winters in Europe were particularly severe. Historical and physical records from 
all parts of the world indicate that temperatures were colder than normal for much of 
the period between 1400 and 1900kD. [Photo: Erich Lessing/Art Resource] 

667 Cultural Responses to Climate Change 
During the Late Holocene P. B. deMenocal 
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618 Matter B. R. Oppenheimer, N. C. Hambly, and Death M. C. Wei, W.-X. Zong, E. H.-Y. 

A. P. Digby, S.T. Hodgkin, D. Saumon Cheng, T. Lindsten, V. Panoutsakopoulou, A. J. 
Ross. K.A. Roth. C. R. MacCre~or, C. B. 
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Reversible Unfolding of Single RNA 
Molecules by Mechanical Force J. Liphardt, 
B. Onoa, S. B. Smith, I.Tinoco Jr., C. Bustamante 
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Carbon Nanotubes M. Ouyang, J.-L. Huang, 
C. L. Cheung, C. M. Lieber 
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Backarc C. P. Smith, D. A.Wiens, K. M. Fixher, 
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D. Nelson, L Chen, 5. Li, K. Solon, P. Bedrosian, 
5. Jin, M. Deng, J. Ledo, D. Kay, B. Roberts 
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723 
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~ e h d e r m  Migration 12. Kramer,T. Kidd, 
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by Nuclear Transfer T.Wakayama,V.Tabar, I. 
Rodriguez, A. C. F. Perry, L Studer, P. Mombaerts 
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Samples H. Poinar, M. Kuch, 5. Paabo 
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Rotations and Local Refolding J. F. Conway, 
W. R.Wikoff, N. Cheng, R. L. Duda, R.W. 
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P E R S P E C T ~ V E :Quasi-Particles Survive-For Now B. Keimer 

Extracting the key transport parameters of colossal magnetoresistive materials, using 

photoemission spectroscopy, reveals formation of a pseudogap. 
 I 

Evidence for Dust Grain Growth in Young Circumstellar Disks H. B. Throop, J. Bally, ,L. W. Esposito, M. J. McCaughrean 
618 	 New modeling provides evidence that silicate grains a meter in diameter can form on the 

inner edge of a circumstellar disk, providing the starting material for forming Earth-size 
planets around young stars. 

Differentiation of Embryonic Stem Cells to Insulin-Secreting Structures Similar to ,Pancreatic Islets N. Lumelsky, 0.Blondel, P. Laeng, I.Velasco, R. Ravin, R. McKay 
615 Mouse embryonic stem cells, encouraged by culture conditions to  develop into cells that 

contain and release insulin, hold promise for understanding processes of diabetes. 

Autosomal Recessive Hypercholesterolemia Caused by Mutations in a Putative LDL 
Receptor Adaptor Protein C. K. Garcia e t  al. 


Human genetic studies reveal that a putative adaptor protein for the low-density 

lipoprotein receptor plays an important role in regulating cholesterol levels. 


Mechanisms Underlying Antigen-Specific CD8+ T Cell Homeostasis 
Badovinac et al. (Reports, 17 Nov. 2000, p. 1354), studying the pattern of antigen-specific CD8+T cell ex- 

pansion, immunodominance, and death in mice infected with an attenuated strain of Listeria monocyto-

genes, concluded that perforin and interferon-y (IFN-y) "regulate distinct elements of CD8+T cell home- 

ostasis independently of their role as antimicrobial effector molecules." Wodarz, in a comment, presents the 

outline of a mathematical model that, he argues, "shows that, contrary to the arguments of Badovinac et al. 

. ..,their main observations can indeed be explained by the basic mechanisms by which perforin and IFN-y 

control infection." Badovinac et a1 respond that "the Wodarz model is of Limited utility because of assump- 

tions that are not consistent with the data and because of its failure to account for the observed results." 


The full text o f  these comments can be seen at www.sciencemag.org/cgi/content/fu11/292/5517/595a I I 
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Chemists in Germany uncover a host of opportunities in the rapidly evolving area of 

proteomic analysis. 
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@ Fast ligation procedure 
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THIS WEEK IN Science 
edited by Phil Szurorni 

Glimpsing Our 
Galaxy's Halo 

The halo of the Milky Way 
galaxy i s  thought to be com- 
posed mostly of dark matter, 
which is detected by its gravita- 
tional effects on luminous 
galactic components, but other- 
wise the nature of this dark 
matter is unknown. Recent work 
has suggested that cool white 
dwarfs-compact, extremely 
dense stars that no longer pro- 
duce energy by nuclear fusion 
and that are now cooling and 
fading from view-may be one 
component of the halo. Oppen- 
heimer et a1 (p. 698; see the 23 
March news story by Sincell) 

Early Cities of 
Anthrax Antidote Preceramic Peru 

695 Although there is a prophylactic vaccine The first large settlements in . . .  

available for anthrax, the natural rarity of the ~mer icas seem to  have 
the disease does not warrant widespread developed about 5000 years 

use except for military personnel. However, if there were a ter- 
rorist incident involving anthrax, a therapeutic vaccine would 
need to be available for immediate mass use. Sellman et al. (p. 
695; see the Perspective by Olsnes and Wesche) have devel- 
oped the raw materials for such a therapeutic by constructing 
mutants of a key molecule of the multicomponent anthrax 
toxin. These are dominant-negative mutants, meaning that just 
one mutant subunit assembling into the seven-subunit compo- 
nent called protective antigen will block the cellular activity of 
the entire toxin by inhibiting the translocation of the active 
components across cell membranes. Rats given unadulterated 
toxin components died within 2 hours, but those given the 
dominant-negative mutant toxin survived without symptoms 
until the end of the experiment. 

ago on the coast of Peru. 
These settlements also 
marked the development of 
irrigation and more intensive 
agriculture, the beginning of 
the construction of monu- 
ments, and the beginning of 
urban planning. Shady Solis 
e t  al. (p. 723; see the news 
story by Pringle) provide new 
radiocarbon dates for one of 
the earliest and perhaps the 
largest known settlement, 
Caral, in the Supe Valley, Peru. 

surveyed a region near the The dates range back t o  
South Galactic Cap and have about 4500 years ago. Caral 
now observed a population of extremely faint old white dwarfs with was also inland, and along with more than a dozen other settle- 
large space velocities that are consistent with these subluminous ments in the Supe ~ a l l e ~ , m a ~  mark the beginnings of complex 
stars being part of the galaxy's halo. Furthermore, this population society in the Americas. 
accounts for about 2% of the halo's "dark matter." EX 

Mantle Flow in the South Pacific 

The volcanic islands of Fij i  and Tonga in the southwestern Pacific 
Ocean are situated above a complex plate boundary. The Pacific 
plate is being subducted beneath the Indo-Australia plate along the 
Tonga trench and just west of the trench the Lau backarc basin is 
opening up. Smith et a1 (p. 713) used seismic data from local sta- 
tions on land and the ocean floor to infer the direction of flow in the 
mantle beneath these islands.The mantle flows north to south from 
Fiji toward the Lau basin and east to west from Tonga toward the Lau 
basin.Along the opening of the Lau basin, the mantle flow is coming 
up because the Samoan hot-spot plume infiltrates the basin. 

Selective Bond Breaking with 
Strong Laser Fields 

Bond-selective photochemistry has been a long-sought but elusive 
goal. One difficulty is that photoexcited states can rapidly redis- 
tribute energy in ways that can be difficult to predict. Levis et al. (p. 
709; see the Perspective by Hurley and Castleman) now report that 
different reaction outcomes can be selected through a closed-loop 
feedback algorithm that tailors the phase and amplitude of "strong- 
field" pulses. For very intense laser pulses (IOl3 watts per square 
centimeter), the various eigenstates of the molecule can be reso- 
nance-ionized by multiphoton adsorption; the states come into res- 
onance through the Stark shifting that occurs in the strong electric 
fields generated by the laser pulse. By "training" the pulse shape, 
they can control, for example, whether acetophenone dissociates to 
form C,H,CO and CH, or rearrange to form toluene and CO. 

Sorting Out Carbon Nanotube 
Conductivity 

Carbon nanotubes, whether the multiwalled (MWNT) or the sin- 
gle-walled (SWNT) variety, are formed as mixtures of metallic 
and semiconducting tubes. Two reports examine how structure 
influences conductivity and how structures can be modified to 
select for metallic or semiconducting properties (see the Perspec- 
tive bv Dresselhausl. Both 
the "a;mchairM and ";igzagn 
configurations of SWNTs 
have been thought t o  be 
metallic, but recent theoret- 
ical work that has consid- 
ered the distortion in the 
chemical bonds cast doubt 
on that perception. Ouyang 
et al. (p. 702) obtained low- 
temperature scanning tun- 
neling spectra of indkdual 
and bundles of armchair and zigzag SWNTs, and clarify that the 
zigzag types are not true metals but display an energy gap at the 
Fermi level that depends on the diameter of the tube. Device ap- 
plications would benefit from ways to control the conductivity of 
nanotubes that connect electrodes. Collins et al. (p. 706) show 
that an extreme approach-running high currents through the 
tubes in air-selectively removed the outermost layers of 
MWNTs or particular tubes from SWNT bundles to create either 
a metallic or semiconducting contact. Entire arrays of field-effect 
nanotube transistors were fashioned in this manner. 

a Published online in Science Express 
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Managing Mitochondria1 Mortality Messages 

The proteins BAK and BAX are pro-apototic members of the "BH3-domain-only" family of 
proteins (so-called because they share with the BCL-2 family of proteins only the third of 
four BCL-2-homology domains). M. C. Wei et a1 (p. 727) provide evidence that BAK and 
BAX are essential gatekeepers for apoptotic signals that act through the mitochondria. 
Signals from death receptors on the cell surface cause activation of tBlD (another BH3- - 

domain-only family member), which leads to release of 
, cytochrome c from mitochondria and subsequent cell 

death. Cells that lacked BAK or BAX alone were still 
sensitive to tBID, but cells deficient in both proteins did 

3 
not undergo tBID-induced apoptosis. A broad range of 
signals from the plasma membrane, nucleus, and endo- 
plasmic reticulum all required the presence of BAK or 
BAX and thus appear to promote cell death through 
signals that converge at the mitochondria. 

Ripping Up RNA, One Molecule at a Time 

Analysis of the folding of single molecules provides insight into the biological forces and 
folding behavior that are not available through bulk measurements, which are often con- 
founded by the presence of multiple species and multiple folding pathways in solution. In a 
study of RNA folding, Liphardt et aL (p. 733; see the Perspective by Fernandez et aL) sepa- 
rately tethered three species of RNA of increasing size and complexity between two 
polystyrene beads. One bead is caught in an optical trap; the other is linked to a piezoelectric 
actuator, which is used to rip the RNAs apart. The smallest RNA, a hairpin, unexpectedly 
comes apart all at once, rather than unzipping slowly, as predicted from bulk measurements, 
and the two smaller RNAs "hop" repeatedly between the folded and unfolded states when a 
constant force is applied. Unlike the small RNAs, the largest RNA has a "brittle" structure 
that is resistant to mechanical deformation but then "fractures" beyond a certain limit 

Turning Somatic Cells into Stem Cells 

Stem cells offer great potential for tissue repair in degenerative diseases and in gene 
therapy, but one limitation has been the need to isolate stem cells from the individual 
patient. Wakayama et al. (p. 740) have taken cloning and stem cell research another 
step forward. They produced mouse embryonic stem (ES) cells from blastocytes, which 
were themselves made by somatic cell nuclear transfer.The ntES cells display full devel- 
opmental potential by differentiating into various cell types, including specialized neu- 
rons and gametes. The ntES cell nuclei were then used for nuclear transfer to produce 
viable clones. This work should enable the generation of ES cell lines from complex ge- 
netic mutants and may have significant applications to human medicine. 

Creating a Catenated Viral Coat 

Many viruses undergo conformational changes during maturation. Conway et al. (p. 744) 
now provide a view of the transition from a precursor capsid (Prohead-ll) to the mature 
capsid (Head-ll) in bacteriophage HK97. The conformational change is caused mainly by 
domain rotations with concomitant refolding of two motifs. The expanded and thinner 
mature capsid is stabilized by an increase in the surface area buried at interfaces and by 
cross-links that result in a catenated topology. During packaging, repulsion between DNA 
and the negatively charged inner surface of Prohead II may trigger the transition. 

Submitting to DNA Testing 
The oral polio vaccine (OPV) developed by the Wistar Institute was administered to 
more than 1 million people in Central Africa. There have been claims that the vaccine 
was grown in chimpanzee kidneys contaminated with a simian immunodeficiency virus, 
thus giving rise to the AIDS pandemic. Poinar et al. (p. 743; see the news story by Co- 
hen) used the polymerase chain reaction to test for the presence of chimpanzee DNA in 
samples provided by the Wistar Institute. Their results identify the primate source for 
the vaccine as macaque monkeys and provide no evidence to support the OPV hypoth- 
esis for the origin of AIDS. 
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Now you can purifL 48 samples in just over one hour 


The Mini-Prep 48 uses a revolutionary method 
of plasmid purification based on aqarose gel electro- 

You say 48 Yield is just too much for you? phoresis and electroelution-all done automatically! ow Mini-Prep 24 is available, 

H I G H  PURITY - FOR A L L  Y O U R  FLUORESCENT 
A N D  M A N U A L  D N A  SEQUENCING 
S I M P L E  O P E R A T I O N  - BEGIN BY DIRECT LOAD-  
I N G  OF CULTURE IN PRE-CAST SAMPLE CASSE-TTES 
C O S T  EFFECTIVE - LIST PRICE U N D E R  $10,000 

Call now to open the door to a great 

MPREov..& 
R E S E A  R G H  

6195 CORNERSTONE COURT. SAN DIECO, CA 91111 PHONE: (8581 451-1603 FAX (858) 452-6753 



Produced by: National Human Genome Research Institute, National Institutes of Health www.nhgri.nih.gov 

W& co-sponsorship by 
Office of Biologicaland Env~ronmentalResearch, U.S,DeparQnentof Energy 

Haward Hughes Medical institute PharmaceuticalResearch 
and ManutactumtsofAmwlca 
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lntemetional Weekly Journal of Sdence Global Weekly of Research 
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used oligo dT since I 

mRNA with high secondary structure 

entiate between RNA and DNA 

e t o  mRNA with short poly A tails 

r DNase treatment of the sample 

amounts of ribosomal RNA 

vely charged PNA (Peptide Nucleic Acid) technology to  isolate mRNA from cells 

6 More representative 

mRMA population Alpoly A mRNA triplexes t o  form independent of secondary structure between 

regions. Furthermore, short poly A tailed messages are more efficiently captured 

ensuring a more representative mRNA population. mVADER technology in conjunction with 

ry lysis solution allows for isolation of superior quality mRNA. 

& Hybridizes t o  rnRNAs w 
shorter poly A tails 

Now a system to fit your needs! 

G Allows for DNase treatment 

during preparation 
Medium and large scale purification o f  mRNA directly f rom cells o r  tissue. 
Cat No Max! - 20006 I M o - 20024 

& Less ribosomal RNA 
Rapid 96 well format fo r  0.5 x lo6  cells o r  10 mg of tissue/well. 

contamination Cat No wio magnetic stand - 20096 1 wlmagnerrc stand - 20097 

mRNA from total R N A  in  just one round of enrichment. 
Cat No. 21012 

For more information, visit our website: ~ ~ ~ . a c t i ~ e m o t i f . c o m  

O r  call: North America Toll Free 877.222.9543 D i r e c t  760.43 1.1263 . Europe Toll Free 00 800.222.95430 D ~ r e c t322.653 000 1 . Japan D ~ r e c t8 1.03.5684.1620 

'patent pend~ng 
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lllustrat~onhnspired bv the art ofJuan Gns (188-1929) 
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Now you can screen all named human genes in a single 

3 .  e.$iz:= 
- s _  - C r r . % Q  3

$,:*e;:-:~ 2 $ - * e - t s i $ ~tizfj, experiment. The AtlasTMPlastic Human 8K Microarray (#7905-
;* & - % '  * < - - $ * - .?. . m 

@, - ,F>"$75:-f j:?;*;Gz *-t;:@ 

1) contains sequences from more than 8,300 named genes 
s . 9  r .-".3: :-.-' ,.s ~~--:ef$-: .'. .-.. :* 

- printed in duplicate on our new plastic support surface. Like 
+ ; e- - - - -dz.-8 - s e s . .  ;*---- --3-- 9 -- y e e *  " our glass microarrays, we print our plastic microarrays with 
f "  * 2 ee--;*- ..6 --y. a ) Z  .- e - m * . % * - "  * thoroughly tested long oligonucleotides (-80 bases) so that 
.*"%"&;*-"*";:~~& -* :*'4--43:tay - - I - - E

**. -*- 2. - 2  
- 9 ~ " -- =*  --+:2h :=A w p - - s4 

each spot's identity is confirmed. In addition, we have 
* ' le*pah ;* .* : I . " .  - " W' * 'l: 

,:.OI.g-. E-h-rg-i,.I % t  ;+T,.~ . calibrated each microarray using calibration standards for the 
most accurate cross-lot comparisons. 

Expression profiling of diabetic human skeletal muscle using the Atlasm Plastic 
Human 8K Microarray. 10 vg of total RNA from d iabet~chuman skeletal muscle 
tlssue was ~solatedand labeled w~th  uslng the AtlasTMPure Total RNA Labellng Plastic provides many of the benefits of both our nylon and 
System (#K1038-1). The probe was hybr~dlzedto the Atlas Plast~cHuman Array glass arrays, with some p o w e r f ~ lnew ones. Like glass, 
according to the User Manual plastic arrays are nonporous, which greatly decreases 
If you are considering using plastic microarray technology try our nonspecific background. Like nylon arrays, these films 
new AtlasTMPlastic Microarray Trial Kit (#K184j-I), which require no special equipment for imaging (just a standard 
includes a plastic microarray spotted with long oligos representing phosphorimager), and can be stripped and reprobed. As an 
100 well-characterized human genes. added bonus, the rigid plastic retains its shape upon stripping 

and reprobing, which allows quick and easy template align-

For more information about AtlasTMproducts, visit ment for high-throughput image analysis. 

atlas.clontech.com. 
Call and order today! 

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

C L O N T E C H  
N O W Y O U C A N .  

BO 0ffices/istribuloor: Australia: 02 8875 7W0 1 Belgium/Luxembourg: 053 720 550 .Brazil: 11 ffiW539 
Canada: Now ca l l  CLONTECH d~rect  800 662 2566 .Chile: 02209 6770 China: 10 MI8 1608 

1020 East Meadaw Circle, Palo Alto, Ca l~ forn~a94303 USA 
Czech Republic:019 7265214. Denmark43434566 Egypt3498311 IFinland: W 8870 780 1hance: 01 24602424 
Greece: 01 51 53882 Hong Kong: 02575 8668 1 Hungary: 01 280 3728 1 India: 91 124 6383566 ta 77 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1 350 650-424-1088 
Israel: M 9964595 Italy: 02 48 24 01 1 Korea: 02 3404 3770 1 Malaysia: 03 757 1323 1 Mexico: 525 281 4718 E-mall products@clontech corn orders@clontech cam Internet www clantech com 
The Nemerlands:020 582 94 20 INorway: 46 (01877 55 110 1Philippines: 63 2 807 fA73 IPoland: 49 6221 2417 0 0 2001, CLONTECH Laboratar~es,Inc 
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EndNote 4 is a brand new version o f  the  world's mos t  popular bibliographic software. 

M o r e  than 250,000 researchers, scholarly writers, and students use EndNote t o  search online 

bibliographic databases, organize thei r  references, and create bibliographies instantly and 

automatically. A n d  now, w i t h  EndNote 4, researching and wr i t ing is easier than ever before! 

~ n d ~ o m  
Bibliographies Made 

Customize your reference Create one-step bibliographies 
display. Click-sort column head- in Microsoft Word  and 
ings, choose fields t o  view, and Wordperfect with advanced 
preview formatted references in bibliographic details (e.g.grouped Visit Our website and download 
hundreds of styles. references, text notes in bibliogra-

phy, anonymous works). 
a FREE demo. www.endnote.com 

Toolbars, drag and drop, and 
AustraliaiNew Zeaiand: info@crandon.com.au

contextual menus allow for easy Includes more than 400 journal Baltic NationsiRussia: kundservice@programpaketet.se 
navigation and data management. styles (e.g. Science,APA, Cell) France: info@ritme.com F 

Germany: saies@citewise.com 
E 

Search Internet databases such Japan: endnote@usaco.co.jp -
Netherlands: info@disc-net.nlas PubMed and BlOSlS from C 

within EndNote and save search Scandinavia: kundservice@prograrnpaketet.se 
Spain: stsc@ctv.es

strategies for later use. Switzerland: info@scientific-solutions.ch 
c-.. 

UK: sales@citewise.com 

IS1 RESEARCHSOFT 
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Drug D~scovery 1 Research I Clln~cal Screen~ny 
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Liquid Scintillation & Luminescence Counter 

Count Any Time, Anywhere.. . 

Get instant results whenever (and wherever) 
you need to count samples* 

Now you can perform instant liquid 
scintillation and luminescence counting 
using the revolutionary new BetaScout'" 
Liquid Scintillation Tester from PerkinElmer 
Life Sciences. 

It may be small, but the BetaScout performs big. 
It provides advanced spectrum analysis with a 
multichannel analyzer that enables low background 
and high efficiency beta and luminescence counting 
It even switches detection mode to suit the signal 
type. And BetaScout accept 
most vial types and sizes. 

Small enough to fit on a 
benchtop. Light enough 
to take into the field. 
When you finish counting, 
connect BetaScout directly 
your PC and transfer all data into any Windows-based 
program. You'll get fast, reliable results for 'H,"C, " 5  

I, '?P, "P, 'jS, etc. and any other beta isotopes up 
to 2 000 keV, making it suitable for just about 
any application. 

Put BetaScout in your backpack and take it 
anywhere. Count samples and get instant results 
that transfer easily to your PC. There's no better 
way to always be prepared. For more information, 
visit us at perkinelmer.com/lifesciences for our 
special introductory offer! 

'Use of BetaScout in the field must be conducted within 
operational parameters set by PerkinElmer Life Sciences. 

PerkinEimer-' 
life sciences. 

Worldwide Headquarters: Perk~nElmer L~ fe  Scences Boston, MA, USA (800) 551 -21 21 
European Headquarters: Perk~nElmer L~fe  Sciences, lmperiastraat 8 ,  8-1930 Zaventem Belgum +32 2 717 791 1 

BetaScout is a registered trademark of PerkinElmer Life Sciences, Inc. O 2001 PerklnElrner L~fe  Sciences, Inc. 
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At Toronto's Hospital for Sick Children. lovingly known as 

Sick Kids, genetic science leaves the lab and enters the 

real world: a world where some children are running out of 

-ime. Using high-performance data management, computing 

and visualization solutions designed by SGI, l i fe scientists move quickly 

through mountains of genomic data to discover possible cures-and create 

hope. Dr. A. Jamie Cuticchia, head of bioinformatics at Sick Kids, stresses, 

"The identification and cure of genetic diseases is essential to the Sick Kids 

mission. Without supercomputer capabilities, our scientists would spend 

hours waiting." SGI gives research hospitals the power to f ind more answers, 

more quickly. And stay ahead. To learn more about SGI"' solutions, or 

for information on our services, consulting and support, visi t  our Web site. 

sgr
a n e  stei, a h e a d  

O 2001 SIlcon Graphics, Inc All rlghts reserved S~ lcon  Graphcs 8s a regstered trademark. and SGI. the SGI logo and One step ahead are trademarks, of Sllcan Graphcs, Inc 

Circle No. 11 on Readers' Service Card 



You're hea l thy .  You're active. 

N o w  let's t a l k  about  Long-Term Care. 

Who wants to think about potential health services not covered through basic health 

problems when you're feeling good' But the truth insurance, Medicare, or most disability plans Ana 

is, an estimated 60% of people age 65 and over attempting to meet these expenses out of pocket 

will require long-term care in their lifetime And can rapidly deplete a lifetime of assets-costing 

the time to plan for those rising costs-up to the financial independence you and your loved 

$46,000 per year -is now, when you're healthy ones are counting on 

and coverage is most affordable. Long-Term Care Insurance is available from 

lnsurance Company,' one of only a 

medical, personal, and social handful of insurance companies to have earned 

ices to assist you with every- Triple-A ratings from all four leading independent 

agencies: That's important because you want a 

company you can count on for stability and finan-

ial strength. You also want a policy that 

offers comprehens~velow-cost 

coverage with the flexibility to 

receive care in your home. 

So visit us at www.tiaa-cref.org/ltc 

design the policy you want, find 

ms, and check your insurability-all 

online. Or call us at 1 800 223-1200. But do it 

today-you'll feel good about it. 

Ensuring the future for 
those who shape it:' 

---- - -- - - -- - -

1 8 0 0  2 2 3 - 1 2 0 0  d e p t :  N J 2  w w w . t i a a - c r e f . o r g / l t c  

For more complete n f o r m a t o n  on our securtes products call 1 800 223-1200 for prospectuses Read them carefully before you rves t  1 Cost of nursng h o w  care f r o r  
Health lnsurance Assocaton of Amerca s Guide to Long-Term Care insurance 1999 2 Long-Term Care insurance s underhr t ten by TIAA-CREF L fe lnsurance Cornpar, 
Ths polcy provdes no cash value and I S  not  currently a v a a b e  n all states 3 Ratngs from Standard & Poors Moodys A M Best Co and F tch are for s tao t y  souno 
nvestrnents c lams-payng a b t y  and f n a n c a  strength TIAA-CREF n d v ~ d u a land n s t ~ t u t ~ o n a lServ~ces n c  and Teachers Personal investors Serv~ces n c  ds t r~bu te  
securtes products Teachers lnsurance and Annu ty  Assocaton ITIAA) New York NY and TAA-CREF L f e  insura~ceCo New York NY Issue InsuraPce ano a n n ~ t e s  

TIAA-CREF Trust Company FSB provdes trust servces Investment products are not FDIC ~nsured,may lose value and are not bank guaranteed O 200' Teacher 
lnsurance and Annu ty  Assoc~at~on-CollegeRetrement Equ tes  Fund Nen York NY 01/02 
-- --- - - - - - - ----- ---- - - -
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Reference Reagents for Murine and 
uman Cytokines The Biological Resources Branch (NCI,  the  

Division of Microbiology and Infectious Diseases 
(NIAID), and the National Institute for Biological Standards and Control (UK) have made 
available reference reagents for murine and human cytokines. The reagents are available in 
small amounts (-1 pg/sample) for use in the calibration of in vitro bioassays and in-house 
standards and are not to be used for experimental purposes. 

Human Reference Reagents Available: IFN-a; IFN-P; IFN-y; EGF; FGF (basic); G-CSF; 
GM-CSF; GRO-a; IL-la; IL-1P; IL-2; IL-3; IL-4; IL-5; IL-6; IL-7; IL-8; IL-9; IL-10; IL-11; 
LIF; MCP- 1 ; M-CSF; MIP- 1 a;NGF; RANTES; SCF; TGF-P 1 ;TNF-a; TNF-P. 

Murine Reference Reagents Available: IFN-a; IFN-P; IFN-y; IL-3; IL-4; GM-CSF; TNF-a. 

To Obtain These Reagents, Visit Our Web site: 

http: / /www.ncifcrf.gov/ brb /preclin/index.html or contact 


Dr. Craig W. Reynolds 

Biological Resources Branch, NCI-FCRDC 

Bldg. 1052, Room 253, Frederick, MD 21702-1201 

Fax: 301-846-5429 

e-mail: reynoldsc@mail.ncifcrf.gov 	

Shipments will be made collect express. 
Please allow 3 to 4 weeks for delivery. 

NATIONAL CANCER INSTITUTE-FREDERICK CANCER RESEARCH & DEVELOPMENT CENTER 
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CeneOrder FINDING ORDER 

www,vbi,vt,edu,geneorder Software for comparing the large-scale 
order o f  genes between t w o  o r  more 
genomes is useful for  structural and 

functional genomics. clustering in  operons, for example, provides 
information for deducing gene function beyond simply matching 
open reading frames (ORFs) in  databases. 

GeneOrder 2.0, which runs partly on a server and partly as a 
Java applet on a user's computer, goes partway toward a com- 
parison of gene order and clustering. Users enter GenBank acces- 
sion numbers for b o t h  the  query and reference genomic se- 
quences, and the program compares the protein products of the 
two. Each translated gene i n  the query sequence is compared 
against all of the gene products from a reference sequence, using 
BLASTP. The output of the comparison is a two-dimensional plot 
of points, similar t o  a do t  plot. These correspond t o  the sequen- 
t i a l  (not  map) position of each gene along one genome tha t  
matches w i th  a gene in  the other genome. For t w o  closely relat- 
ed organisms, the plot shows mainly a central diagonal of points, 
each point designating a gene w i th  a protein homolog and simi- 
lar sequential position in  both genomes. Thus, the plot identifies 
genes in  each that  are in the same order on the genome. A table 
accompanying the plot allows one t o  hyperlink t o  National Cen- 
ter for Biotechnology lnformation data records that identify the 
gene sequences. 

GeneOrder can identify genome rearrangements tha t  occur 
during evolution in related organisms, as long as the rearranged 
fragments include whole genes. Many users would like a program 
that helps identify gene function through the use of positional in- 
formation, such as operon groupings or spacing between genetic 
elements, but GeneOrder does not  provide this facility because it 
does not  use base pair distances or map locations of the com- 
pared genomic sequences. Because of this, CeneOrder does not  
compare noncoding regions wi th in  the genomes and does no t  
provide spacing information between genes, which is necessary 
for evaluating clustering. Also, information as t o  which strand the 
genes are located on is no t  provided. The physical locations of 
genes and strand identification are included in  the GenBank files, 
but apparently this information is not  used by the program. 

GeneOrder warns users t o  l imi t  the size of the genome se- 
quences t o  less than 250 kb (or 250 proteins), which is, unfortu- 
nately, quite small. GeneOrder works reasonably wel l  when com- 
paring the gene order of relatively short genomic sequences of 
related viruses, a purpose for which the program appears t o  have 
been wri t ten originally. 

-R. L. Bernstein and J. B. Spalding 
National Biotechnology lnformation Facility, New Mexico State University, Las 
Cruces, NM 88003-8002, USA. E-mail: rbernste@sfsu.edu (R.L.B.); spalding@ 
psl.nmsu.edu (J.B.S.) 

schleicher & schuell MICROHYBRID~ZAT~ONKIT 
The FAST Slides MicroHybridization Kit Formore information call 

800.245.4024or al lows researchers t o  produce h igh-  
circle 138 qual i ty ,  consis tent  f luorescent data 

on the Reader Service Card f r o m  membrane-based microarrays. 
www.s-and-s.com FAST slides have a microporous poly- 

meric surface, which provides a consis- 
tent surface for arraying, eliminating both the t ime and the cost 
involved in checking for even coating prior t o  arraying.The slides 

are completely compatible w i th  standard glass slide arraying de- 
vices, requiring no special gridding tools or conditions.The ki t  al- 
so includes buffers and hybridization chambers. The disposable 
hybridization chambers allow proper buffer mixing during hy- 
bridization and eliminate the potential for contamination. 

--.--
The DM LMD Laser Microdissection Sys- For more information call 

800.248.0123 or tem is a patented, automated, noncon- 
circle 139  tact techniaue that allows for dissection 

on the Reader Service Card of select individual cells, groups of cells, 
www.Ieica- or even a single chromosome wi th  high 

microsystems.com accuracy. The system is based on an up- 
right, automated microscope t h a t  in -  

cludes a motorized nosepiece, motorized stage, and automated 
xyz-control element. I t  makes use of a pulsed ultraviolet laser that 
is uniquely directed through the optics, allowing the stage t o  re- 
main stationary while cut- 
ting. The laser beam's cut- 
t ing precision increases in 
proportion t o  the objec- 
tive magnification; great- 
est precision is attained at  
the highest magnification. 
The design allows for any 
shape or size t o  be dis- 
sected. Paraffin sections, 

. . 
f rozen sect ions, b l o o d  
smears, and immunolabeled specimens are all appropriate for mi- 
crodissection. Once the area of interest is cut, the sample falls di- 
rectly into the microcentrifuge tube by the force of gravity. 

Cenotech 	 FRACTIONATION OF PROTEIN 
SAMPLESFor more information call 

314.645.2050 or Fraction-FOCUS is designed t o  improve 
circle 140 the chance o f  discovery of scarce and 

on the Reader Service Card diff icult-to-find proteini. I t  enables frac- 
www.genotech.com t ionat ion of protein samples and con- 

centrates low abundance proteins in to 
manageable fractions, which consequently enhances the  de- 
tectability of hard-to-find proteins. ~ract ionat ion minimizes the 
number of overlapping spots and enhances the number of pro- 
tein spots detected in  each step, which simplifies protein identi- 
fication. I t  allows fractionation of protein samples in to nonhy- 
drophobic and hydrophobic fractionations. 

NoAb Diagnostics 	 COVALENT-BINDING SLIDES 
Activated glass slides are available for For more information call 

905-814-5238 or DNA, protein, and small molecule m i -  
circle 141  croarrays. Covalent binding of molecules 

on the Reader Service Card w i th  accessible amino, hydroxyl, or thiol  
www.noabdiagnostics.com groups is prov ided th rough  react ive 

NHS active ester, epoxy, or aldehyde 
surfaces. For amino-modified oligonucleotides and unmodified 
polymerase chain reaction products, the slides offer simpler pro- 
cessing than aminosilane or polylysine surfaces because ultravio- 
le t  hybridization is eliminated. Added benefits are low back- 
ground plus proportional and quantitative binding over a wide 
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dynamic range. Each slide is  individually selected for highest op- 
tical quality and every batch is tested for surface uniformity and 
batch-to-batch consistency. 

Electron Microscopy SILVER ENHANCEMENT FOR 

Sciences MICROSCOPY 


F~~ more information
call The R-Cent SE-EM reagents are intend- 
215-646-15660r ed for the enhancement of gold parti- 

circle 142  cles, especially Aurion Ultra Small Parti- 
on the Reader Service Card cles, in electron microscopic visualiza- 

~ e m s d i a s u m ~ c o m  tion of immunodetection and in situ 
hybridization experiments. The new 

system is easy to use, is light insensitive, and features low vis- 
cosity, high reproducibility, low autonucleation, and time-con- 
trolled growth of particles. 

C.B.S. 	 Scientific MOBILE PCR WORKSTATIONS 
Three workstations are designed to  For more information call 

800-243-4959 or protect against contamination in sen- 
circle 143  sitive polymerase chain reaction (PCR) 

OntheReaderServiceCard ampl i f icat ion reactions. The PCR 
~~~~~.cbssc ien t i f i c . comWorkstations feature an integral dual- 

bulb ultraviolet light source and a spe- 
cially designed door system.The dual-bulb format can irradiate 
areas that might otherwise be inaccessible for the decontami- 
nation of apparatus and reagents. The acrylic, nonventilated 
PCR Workstations are 2 f t  deep and 2 f t  high and can be or- 
dered in widths of 30, 36, and 48 inches. Standard features in- 
clude dual 254-nm lamps with 12-hour countdown timer and 
hinged safety glass fascia for easy placement and removal of 
large equipment. 

1 Dickson TEMPERATURE AND HUMIDITYFAX 
LOGGERFor more information call 

800-323-2448 or The FX420 Fax Logger is a temperature 
1 circle 144  and humidity data logger that records 

on the Reader Service Card and sends data to theuser via fax or e- 
www.dicksonweb.com mail. It plugs into any standard phone 

outlet and can monitor temperature 
ranges from 0°F to 100°F and 
ranges from 0% to 95% relative 
humidity. The unit can keep the 
user informed of critical storage 
and testing conditions during 
evenings, weekends, and holi- 
days, and can be used for moni- 
toring remote site laboratories, 
refrigerators, freezers, incuba- 
tors, clean rooms, and more. 

Pierce 	 YEAST CELL LYSIS REAGENT 
Y-PER-S Reagent lyses yeast cells at For more information call 

800-874-37230~ room temperature after a 20-min 
circle 145  hands-off incubation, eliminating the 

on the Reader Service Card need to perform freeze-thaw cycles or 
www.piercenet.com work in cold room conditions. The 

easy-to-use liquid formulation will not 
damage or denature proteins, unlike lysis methods that use re- 
ducing agents, chelating agents, glass beads, or lengthy enzy- 
matic treatments. The reagent is fully dialyzable, without com- 
promising lysis efficiency, and the Tris-based buffer formulation 
has a very low (<I00 mM) ionic strength, which is optimal for 
certain applications. 

BD Biosciences 	 CYTOKINE KITS AND REAGENTS 
The Fastlmmune CD4 lntracellular Cy- For more information call 

408-954-2154 or 	 tokine Detection Ki ts  and three-color cy- 
circle 146  tokine antibody research reagents are for 

on the Reader Service Card intracellular cytokine measurements by 
~~~~~.bdb iosc iences .comflow cytometry. Anti-IFN-y, Anti-IL-2, 

and Anti-TNF-a kits are available. These 
kits provide the reagents necessary for performing cytokine detec- 
tion in antigen-stimulated human whole blood samples and are 
flexible enough to allow researchers to use an antigen of choice. 

Eppendorf Scientific RNA lSoLATloN 
Perfect RNA Isolation Kits are for the For more information call 

516-334-7500 or purification of total RNA from cultured 
circle 1 4 7  mammalian cells and tissues. Based on a 

on the Reader Service Card silica matrix in a spin column, the Mini- 
www.eppend0rfsi.com preps require no alcohol precipitation 

and can be carried out in 35 min, and 
Maxi-preps can be completed in less than 1 hour. Each lot of Per- 
fect RNA is  functionally tested by isolating total RNA from tis- 
sues, which ensures DNA-free, contamination-free RNA. The 
product is suitable for follow-up applications such as mRNA iso- 
lation, reverse transcriptase-polymerase chain reaction, North- 
ern blotting, ribonuclease protection assays, and cDNA synthesis. 

Spectrum Laboratories 	 LITERATURE 
Cellmax Artificial Capillary Cell Culture For more information call 

800-634-3300 or 	 Systems describes products that make use 
circle 148  of hollow fibers to improve the cell cul- 

on the Reader Service Card ture micro-environment by emulating in 
www.spectrumlabs.com vivo conditions. Tissue-like cell densities 

can be achieved and large cell numbers 
can be supported in a single cartridge. Cellmax systems permit the 
production of monoclonal antibodies, secreted proteins, and condi- 
tioned medium. The systems have been used for the expansion of 
lymphocytes, long-term growth of hepatocytes, and the culture of 
endothelial cells under conditions of defined shear stress. 

world precision Inject New Life ...lnto Your Research is a 
Instruments 2001 catalog featuring a wide range of 

lab tools. Products include stereotaxic For more information call 
941-371-1003 or frames for animal physiology research, 

circle 1 4 9  the smallest nitric oxide sensor in the 
on the Reader Service Card world for biosensing, a multiple path- 

www.wPiinc.com length cell system for spectroscopy ap- 
plications requiring an extended dynamic 

range, optical glass bottom sterile cell culture dishes, an adjustable 
pipet with a new seal, and an unbreakable microsyringe tip. 

Ambion TechNotes is a newsletter from Ambion. 

For more information call "Bring Array Analysis lnto Your Lab" is 
800-888-8804or 	 the feature article of a recent issue. The 

circle 150 issue also discusses techniques to maxi- 
on the Reader Service Card mize RNA isolation, Northern analysis, 

-w.ambion.com 	 and reverse transcriptase-polymerase 
chain reaction analysis. 

Newly offered instrumentation, apparatus, and Laboratory materials of interest to  
researchers in all disciplines in academic, industrial, and government organizations 
are featured in this space. Emphasis is given to purpose, chief characteristics, and 
availability of products and rnaterials. Endorsement by Science or AAAS of any 
products or rnaterials mentioned is not implied.Additiona1 information may be ob- 
tained from the manufacturers or suppliers named by circling the appropriate num- 
ber on the Reader Service Card and placing it in a mailbox. U.S. postage is free. 
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