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COVERChloroflexus aurantiacus, a green nonsulfur bacterium 
(orange), growing on an agar layer with the cyanobacteriumScience Synechococcusas Chloroflexus,sp.which(green).do notAnoxygenicproducephotosyntheticoxygen during thebacteria,processsuchof 

www.sciencemag.org photosynthesis,evolved millions of years before oxygenic photosyn-
thetic bacteria, such as Synechococcus, which generate oxygen as a 
by-productof the photochemicalreaction. [Photo: R. Castenholz] 
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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

THE BIG-OCEAN CHILL 
How Pacific sea surface temperatures (SSTs) 
have differed between glacial and inter- 
glacial periods is especially important for 
understanding these climate changes not 
only because of the Pacific's size, but be- 
cause its equatorial region dominates the 
global tropical maritime region. Lea et al. (p. 
1719; see the Perspective by Niimberg) pre- 
sent planktonic foraminifera1 magnesium- 
calcium and oxygen isotopic records for the 
past 450,000 years and show that Pacific 
SSTs were 3O to S°C cooler during the 
glacial periods. The surface of the Pacific 
cooled along with Antarctic air but ahead of 
continental ice-sheet melting. 

THIN ACOUSTIC SHIELDS 
Periodic modulations in sound velocity 
can be used to shield sound within a 
certain frequency range in a manner 
analogous to the blocking of light by 
photonic band gap materials. However, 
the spatial modulation must be of the 
same order of magnitude as the sonic 
wavelength, which would make such 
structures impracticably large. Liu et al. 
(p. 1734) show that composites with 

evant sonic wavelength. By varying the 
size and geometry of the structural 
units, frequency ranges over which the 
material acts as a sonic shield can be 
varied. Thus, relatively thin layers of 
material can be used as selective 
sound shields. 

UPROOTED AT THE END 
The end of the Permian (the Permian to Tri- 
assic or PIT boundary, about 250 million 
years ago) recorded the largest number of 
marine and vertebrate species extinctions. 
The cause of this massive extinction is un- 
known. Ward et al. (p. 1740; see the news 
story by Kerr) offer new evidence for the 
rapid die-off of rooted plant life in the Karoo 
basin of South Africa. Analysis of the change 
in morphology in seven stratigraphic sections 
indicates that the fluvial system changed 
from meandering riven to braided riven at 

the P/T boundary.These fluvial changes were 
caused by increased sedimentation related 
to enhanced erosion after the disappearance 
of rooted plants. Similar fluvial changes have 
been suggested at other PK boundary sites 
around the world and indicate that an 
event such as an impact caused global-scale 
changes on the continents. 

SKATING ON THINNER ICE 
Records of the freezing and thawing of riven 
and lakes have been recorded in some cases 
for hundreds of years and should provide an- 
other perspective on recent climate changes. 
Magnuson et al. (p. 1743) compile these 
records from throughout the Northern 
Hemisphere. Lakes and rivers consistently 
froze later and became ice-free earlier during 
the past 150 years. This pattem is consistent 
with a global temperature increase of about 
1.2OC during the past century. 

CHANNELING HEAT IN 
ONE DIMENSION 

Potential applications in micro-electro-me- 
chanical devices have made the issues of 
electron-phonon coupling and heat dissipa- 
tion in carbon single-wall nanotubes increas- 
ingly important. Specific heat measurements 
by Hone et aL (p. 1730; see the Perspective 
by de Heer) indicate that the thermal vibra- 
tions (phonons) in the tubes are confined to 
one dimension. Moreover, they find that 
there is little coupling between the tubes in 
nanotube bundles, which suggests that bun- 
dles may not be so strong. 

ANOMALOUS EAKlliQUAKE DAMAGE 
The magnitude 6.7 Northridge earthquake 
in 1994 caused an anomalous concentra- 
tion of damage to buildings and infra- 
structure in Santa Monica, located about 
20 kilometers south of the epicenter. 
Davis et al. (p. 1746) simulated the event 
and conclude that faults bounding the 
northwestern edge of the Los Angeles 
basin created acoustic lenses that focused 
the seismic energy to the surface at Santa 
Monica. Such modeling and continued 
simulations of complex subsurface seis- 
mic wave propagation may help in assess- 
ments of seismic hazards, particularly in 
tectonically active urban areas. 

PURPLE IN TOOTH AND CLAW 
Photosynthesis relies on chlorophyll, a light- 
absorbing molecule based on the porphyrin 
ring with a variety of modifications and ad- 
ditions. Xiong e t  al. (p. 1724) have se- 
quenced genes encoding biosynthetic en- 
zymes for bacteriochlorophyll from green 

sulfur and green nonsulfur bacteria. They 
then combined these data with similar data 
from other photosynthetic bacterial lin- 
eages to construct a molecular phylogeny of 
photosynthesis (which, of course, need not 
precisely replicate the phylogeny of photo- 
synthetic organisms). They conclude that 
photosynthesis appeared first in the purple 
bacteria and relatively late in the cyanobac- 
teria, the likely ancestor of present-day 
chloroplasts in plants. In a Perspective, Des 
Marais (see the cover) places these finding 
in a geochemical context. 

SPLIT RESPONSE TO STEROIDS 
In mammals, the receptor for the steroid re- 
productive hormone progesterone is encod- 
ed by a single gene, but the protein exists 
in two forms-progesterone receptor-A 
(PR-A) and PR-&that result from altema- 
tive starting points for transcription and 
translation. Mulac-Jericevic et al. (p. 1751) 
describe mice in which a mutation selec- 
tively prevents expression of PR-A. Acting 
alone, PR-B regulated only a subset of 
known progesterone-responsive genes in 
the uterus. Progesterone normally antago- 
nizes estrogen-induced proliferation in the 
uterine epithelium, yet interactions with 
PR-B promoted proliferation.The separation 
of distinct physiological functions for PR-A 
and PR-B raises the possibility that selective 
modulators of the PR isoforms could pro- 
vide more specific therapeutic effects. 

C'MON BACK! 
Useful as the oligodendrocyte precursor 
cells are to the central nervous system, 
given their ability to generate a steady 
supply of the cells that insulate neurons, 
it seems they can do even better. Kondo 
and Raff (p. 1754; see the news story by 
Vogel) now show that these Limited-po- 
tential precursor cells can, with treatment 
by a series of external growth factors, be 
made to "back up" through the develop- 
mental cascade. The result is a source of 
stem cells with greater potential than the 
original that can form a variety of differ- 
entiated neuronal cell types. 

PROBING PROTEINS IN 
PACKED ARRAYS 

Many assays of protein function (such as 
protein-protein binding) would benefit 
from dense arrays of correctly folded pro- 
teins on a solid substrate. MacBeath and 
Schreiber (p. 1760; see the news story by 
Service). have used a contact-printing 
robot to create dense arrays of immobi- 
lized proteins on glass slides. Covalent at- 

CONTINUED ON PAGE 1651 

www.sciencemag.org SCIENCE VOL 289 8 SEPTEMBER 2000 



Investigate key signal transduction pathways such as PKA, CLONTECH int roduces MercuryTMSignal Transduction 
MAPK, PKC, NFKB, and JNK 

-

Products, a ful l  l ine of kits and vectors for  studvincl kev. - . 
Largest selection of pathway profiling vectors available 

signal transduction pathways in vivo. Mercury  products 
Three sensitive reporters: SEAP, luciferase, or dEGFPt 

provide a rapid, straightforward means for  investigating 

AP1 HRE Mvc CRE NFAT NFKB GRE SRE 

Cis-Acting Regulatory Element 

See the fuil line of Mercliry S~g i ia iTransdsrctton Prodiicts at 
www clorraech c o ~ nV ~ s t ttoday' 

'Licensed from Aurora Biosciences Corporation under U.S. Patent Nos. 5,625,048 
and 5,777,079 and other pending U.S. and fore~gnpatent app l~cat~ons.Purchase 
subject to a non-commercial license. 

Austria: CLONTECH GmbH Tel: 01 310 6688 Fax: 01 310 7744 
Germany & East Europe: CLONTECH GmbH Tel: 06221 34170 Fax: 06221 30351 1 
Japan: CLONTECHJapan Ltd. Tel: 03 3523 9777 Fax. 03 3523 9781 
Switzerland: CLONTECHAG Tel: 061 68354 50 Fax: 061 68354 52 
United Kingdom: CLONTECH UK Ltd. Tel' 01256 476500 Fax' 01256 476499 
Dtstributors: Aushaloa: 612 8875 7000 .BelgiumRuxembourg: 32 53 720 641 1 Brazil: 55 11 66940539 Canada: 
Now call CLONTECH d ~ r e c t  800 662 2566 1Chile 56 2 209 6770 China: 021 6428 7163 Czech Republic: 420 19 
7265214 1 Denmark: 45 43 43 45 66 1 Egypt: 202 749 8311 1 Finland: 358 9 8870 780 .France: 33134 602424 . 
Greece: 301 51 53882 1 Hong Kong: 852 2646 6101 1 Hungaw: 36 1 280 3728 rn India: 91 11 6912110 .Israel: 972 4 
9960595 1 Italy: 39 55 5 001671 1 Korea: 82 2 556 0311 1 Malaysia: 803 787 72611 1Mexico: 525 281 4718 1The 
Netherlands. 31 20 582 94 20 1 Norway: 47 22 421 520 1 Philippines: 63 2 807 6073 1 Poland: 49 6221 34170 1 
Portugal: 351 361 36 20 ..Singapore: 65 0298 4347 .Soulh Africa: 27 21 671 5166 .Spain: 34 9 1 630 0379 1 
Sweden: 46 8 77 55 110. Tatwan: 886 2 27202215 . T h e 9 216 3 8  8321 rev 6/20100 

the funct ion of novel genes and are also ideal for deter-
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THISWEEKIN SQENCE 
CONTINUEDFROM PAGE 1649 

tachment to aldehyde-derivatized glass suggests that the gains in malaria distribu-
can occur through a Schiff's base at sever- tion in 2050 will, in fact, be rather modest, 
a1protein surface positions. Excess reactiv- even under extreme conditions of change. 
ity is quenched with bovine serum albu- Predicted gains are into the southern Unit-
min (BSA), which also helps reduce non- ed States, westward in China, southward in 
specific binding (peptide and small protein Brazil, and some expansion in central Asia 
arrays were made on activated BSA mono- and intoTurkey; Europe would remain large-
layers). In a protein-bindingassay, a single ly unaffected. Climate has already been 
protein spot in 10,800 on a slide could be thought to play an important role in 
detected. Other applications demonstrat- cholera outbreaks. Pascual et al. (p. 1766) 
ed included a protein phosphorylation as- now resolve some of the complexities in 
say and a study of protein targets for small cholera dynamics in Bangladesh and show 
molecules. that while climate plays an important role, 

it is not the entire story. The authors exam-
MAKINGTHE RIGHTTAG ined an 18-year disease record and found 

DNA detection by hybridizationto an array that outbreaks could be related to previous 
of fragments has wide applications in gene disease levels and localtemperature. 
analysis and medicine.Taton et aL (p. 1757) 
have found that if they use probes labeled THE DANGERSOF EXPANSION 
with gold particles rather than fluorescent Myotonic dystrophy (DM), the most com-
tags, the melting profile of hybrids between mon form of muscular dystrophy in adults, 
oligonucleotides and DNA fragments im- is caused by the expansion of CTG repeats 
mobilizedon aglass chip had a much steep- in the 3' untranslated region of the DMPK 
er slope, which resulted in increased sensi- protein kinase gene. DMPK transcripts con-
tivity and selectivity.With the addition of a taining expanded CUG repeats are retained 
silver deposition step, the response was suf- in the nucleus, and it has been hypothesized 
ficient to allow stain density quantification that nuclear accumulation of these aberrant 
with a standard flatbed scanner. transcripts, rather than functional alter-

ations of the DMPK protein,causes patholo-
CLIMATEAND DISEASE gy. Mankodi et aL (p. 1769; see the Perspec-

The alarm has been raised that global tive by Tapscott) provide strong evidence for 
warming will inevitably bring an increased this hypothesis: They inserted CUG repeats 
threat of vector-borne diseases, such as into a gene unrelatedto DM and found that 
malaria, to higher latitudes. In contrast, the transgenic mice expressing expanded CUG-
multivariate approach used by Rogers and containingtranscripts derived from this arti-
Randolph (p. 1763; see the Perspective by ficial gene developed many phenotypic fea-
Dye and Reiter), invoking both temperature tures of DM, whereas control mice express-
and rainfall predictions from the Hadley ing transcripts with short CUG repeats were 
Centre Global Climate Model, together with normal. These results represent a long-
knowledge of the ecology of the parasite, sought animal modelfor DM. 

TECHNlCAL COMMENT SUMMARIES 

HSV Laten~y-AssociatedTran-pt The full text of these comments can be seertat 
and NeuronalApoptosis www.sciencemag.org/cgi/content/fulV289/5485/1651a 

Studying the latency-associatedtranscript (LAT) gene of herpes simplex virus-type 1 
(HSV-I), Pemg et a1 (Reports, 25 Februaly, p. 1500) concluded that viruses containing LAT 
block apoptosis in rabbit neurons and, thus, that LATpromotessurvivalof infected neurons 
after HSV-1 infection. Their experiments used a commercial antibody to test for cleaved 
poly (ADP-ribose) polymerase (p85 PARP), the presence of which is one indicator of apop-
tosis. In a comment,Thompson and Sawtell report results of tests that suggest that the 
antibody used by Pemg et al. is not reactive against cleaved PARP in rabbits. Further, 
Thompson and Sawtellargue that in another test for apoptosis employed by Perng et a1 to 
detect actual DNA fragmentation,"the signal.. .appears to be from the cytoplasm,an un-
likely localizationfor signal originating from fragmented DNA," which they suggest should 
be limited to the nucleus. Thus, conclude Thompson and Sawtell, the Pemg et a1 study 
"provides no evidence that the HSV-1 LATgene blocks virus-inducedapoptosis in neurons." 

Wechsler et al. respond with their own Western blot analysis, showing that the 
antibody used by Perng et al. "clearly.. . recognizesthe rabbit-cleaved PARP p85 pro-
tein." They also present "a number of lines of evidence" to suggest that fragmented 
DNA can be found in the cytoplasm as well as the nucleus in apoptotic cells. 

www.sciencemag.org SCIENCE VOL 289 8 SEPTEMBER 2000 

GraphExpress offers 
painless graph creation 
for SAS" software users 

Uniquely designed to integrate into 
your SAS" for Windowsmenvironment, 
Graph Express provides a straightfor-
ward solution to graph creation. Simply 
point-and-click to add stunning graphs 
to your SAS output. 

CreatewstomiEedgraphsinnotime 
Choose from over 20 general toolbar 
buttons to call up an intuitive dialog box 
of plot options to define your graphs. 

lnstantlyvisualheyowandyses 
Click on toolbar buttons in your SAS 
environment to create diagnostic plots 
from GLM, correspondence analysis, 
factor analysis, discriminant analysis 
and more. 

Roducegraph bmpbtes in a M 
GraphExpress automatically generates 
the necessary syntax to add to your 
production jobs. 
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The extensive scientific implications associated with differential 
gene expression have inspiredSigma-Genosysscientiststo develop 
PanoramaTMGene Arrays. These arrays utilize the most current, 
comprehensive and scientificallyrelevantgenes grouped into gene 
families allowing you to simultaneously monitor the expression of 
hundreds of genes. 

PanoramaTME. coli Array is the first array with complete microbial 
genome representation. With the addition of PanoramaTM 
B. subtilis, Sigma now offers two powerful tools for gene 
expression analysis of complete microbial genomes. 

PanoramaTMApoptosis and Cytokine Arrays for Humanand Mouse 
represent the most current and scientifically relevant genes. The 
arrays allow analysis of complex signal transduction events which 
occur in apoptotic pathwaysor pathways stimulated by cytokines. 

PanoramaTMGene Arrays, prepared with PCR products, provide a 
reliable, quantitative and easy-to-use platform for gene expression 
analysis. The PCR products are amplified with gene specific 
primers, including positive and negative controls. The arrays are 
suitable for 33P labeling and standard hybridization techniques 
without expensive arraying or laser-scanning instrumentation. 
The cost-effective strip can be re-probedfor multiple experiments. 

www.sigma-aldrich.com I S C I E N C E  F O R  L I F E  S I G M A - A L D R I C H  
SIGMA-ALDRICH BOX 14508 ST LOUIS MISSOURI 63178 USA 800-325-3010 314-771-5765 
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Hooke and 
Leeuwenhoek 
for the 

We walk in the footsteps of visionaries. 

And see with the eyes of disciples. 

F= Galilee up close. astronomer, physicist, 

mathematician, dethroner of Aristotle, defender 

W' 
i

'of Copernicus and, yes, credited with making 
$ # 

t double convex lenses and the first biological 

observations with a microscope. A compound microscope 

In 1624. 

Hooke: 43 years later, the compound microscope 

reveals living things are composed of cells. 

Leeuwenhoek: invents the first practical microscope 

and discovers bacteria. 

Armed with the knowledge and inspiration of these 

and other Olympians, secure in the history of our own 

accomplishments and aware that the mind's eye should 

always focus on challenging the enigmatic as well as 

the undeniable, Olympus has created the BX2 series of 

clinical and research microscopes, noteworthy for their 

enhancements in optics, imaging and ergonomics. 

And each so individual, it deserves the nomenclature 

My  Microscope. 

From possibility to actuality, it i s  wonderful to behold. 

A posse a d  esse est rnirabile visu. 

Uncanny digitized imaging: 
( > I I I I ~ I I I ( Y Y Iwit11t 1 1 ~DPll digital 
camera, tlcli\ (.I I I I ~  io11I l lg l~ -r t~) l l~ t  

~~llagc, I)(yo~ltlrcc.o~di~lg tllc nolrrl. 

I
Unusually insightful 
optics: ol).;c~vt, 

l l 1 : l ~ l l l l l ~i l l  lolls ~r0111 

1 . 2 5 ~to lOOx 

Unerringly precise- 
motion stage: 
\ ( > l ( V  t'll)I~,1 0 1  llgtlt.! 

Uncommonly easy-to-operate 
controls: c ~ \ l ( ~ ~ r t l ( ~ t l  k11ol);li~~c>-l'oc.us 
I 'ot~ \v;udct l -~~os i t ic )~~~~( lillnllli~r;~tio~l 

it11 cwsity dial; ti1t.t ilt, X-Yc.olltrol. 

Welcome to the next golden age of micr-osopy. 

Mic.roscope Series 
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fhy do I ProteinTransfection 
3 to wait There is no need to  wait 24-48 hours for eene ex~ressionfrom 

ours a transfected plasmid. CHARIOT is a revoluzonary hew transfection 
reagent which bypasses normal transcription-translation associated 

for gene expression? w l t i  transfected gene expression. CHARIOT allows the researcher to  
effic~entlytransfect a varlety of cell llnes wlth 

Peptides Proteins .Antibodies 
f CHARIOT 1s simply mlxed wlth the peptlde, proteln or antlbody 

of Interest and allowed to  form a non-covalent complex, whlch 
FIG. I Cells are not fixed 1s added t o  the cells CHARIOT 1s serum ~ndependentand 

7 transfectlon occurs wlthln 2 hours. 

Act~nfilament label~ngo f  Applications: 
human fibroblast (HS68) in vivo delivery of antibodies,enzymes, regulators 
cells uslng an t -aen  antbody delivery of inhibitory DeDtideS, ,  , 
delvered by CHARIOT organelle labeling 
(65% transfeelon efic~ency) protein half-life studies 

transient complementation studies 

FIG. 2 Cells are fixed 

FIG. 3 CHARIOT dellvery o f  a I 0  kDa proteln. labeled 
w ~ t hlucifer yellow at the C-term~nus,t o  the nucleus of 
human fibroblast (HS68) cells Cells are not fixed. 
(70%transfeeon effic~encyafter 30 m n  ~ncubat~on) 

FIG.4 CHARIOT dellvery o f  a 1 9 kDa 
P-gaactosdase proteln Into COS cells. 
Cells are fixed and stained 2 hours 

CHARIOTAdvantages 
C: Allows for the transfection of 

peptides,proteins and antibodies 

6 Can be used t o  study living cells, 

no fixing required 

6 Serum independent 

N o  need t o  generate 

fusion proteins 

e Fast and efficient 

6 Non-cytotoxic 

@ Non-covalent complex 

has arrived! 
For more information, visit our website: 
www.activemotif.com 

I 

O r  call: 
NorthAmerica Toll Free 1.877.222.9543 Direct 760.43 1.1263 
Euro~eToll Free 00.800.222.95430 Direct 322.653.0001 



High Purity - sufficient for 
automated fluorescent and 
manual sequencing. 
Consistent Results - up to 6 l g  
of plasmid per ml. 
Fast - up to 24 preps per hour. 
Quality - time and time again. 

Easy Operation - begin prep 
with direct loading of bacteria 
culture - with no centrifugation 
step, you save time. 

Mdo~n& 
R E S E A R C H  

11339 SorrentoValley Rd San Diego, C A  92121 Phone: (619) 452-2603 Fax (619) 452-6753 
Circle No.16 on Readers'Service Card www.rna~~0nnell.corn 



Lab automation desianed to accelerate 

your gene-expression analysis 


Fast, high-quality RNA purification with 
RNeasym and BioRobotm systems 

High-quality RNA 
Use RNeasT 96 technology for high-throughput RNA purification. RNA liquid-handling capabilities of the BioRobot systems ensure reproducible 

recoveries of more than 90% mean reliable results even from as few as results, with overall CVs of less than 3% from RNA purification to final 

10 cells. Purified RNA is free from enzymeinhibiting impurities for TaqMan results. 

excellent performance in the most sensitive applications, including Comprehensive application support 
microarray and real-time RT-PCR (e.g., TaqManm analysis). 

Our Application Specialists have extensive experience in both. . 
Speed and reliability molecular biology and instrumentation, and can offer help that goes 

BioRobotn systems automate your gene-expression projects, from cell beyond workstation design and installation. This unique support for 

lysis and RNA purification to high-throughput reaction setup. Up to 192 application development and system expansion assures that your work- 

samples are simultaneously purified in 90 minutes. The accurate station meets your present and future needs. 

Lab automation from QIAGEN -the company that understands molecular biology 
Contact QIAGEN today ! 

Trademarks. BioRoboP , RNeasym [QIAGEN), TaqMone (Roche Molecular Systems, Inc ).QAGEN robot~c workstat~ons ore not a v a ~ a b e  n all countres, lnqulre 

O 2000 QIAGEN, all rights reserved 
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QIAGEN: Distributors: 

Auslmlia Canada Fmnce Argentina Tecnolab S A 101 l i  4555 0010 Aurhio/Hungary/Sloveni. R u P MARGARITELLA Auitr8a 101) 889 18 19 
Tel 03-9489-3666 Tel 800-572-961 3 01.60.97n 0 2 0  Belaium/Luxembura Werfburo b v 0800-1 9815 Brazil Labtrade do Braz~l 11 11 543 1455 or 0800 55 1321 Central 8 Soulh 

Fax 03-9489-3888 Fax 905-82 1-1327 Fax 0 1 - 6 0 - 9 ~ ~ - , ~ a;;'A;: ~ G r i c dkb l iade lxc USA l j 0 5 l  828.361 8 China Gene ~ o m a a n v  Lmtted 1 i ~ 2 i 2 8 9 6 6 2 8 3  Cvwus ~ c e n t r o n i i  ~1d~10zT765 4 i b  
Cz-h Republic BIO-CONSULT $pol i r o  j0214447 1239 ~en&rk KEBO Lab A/S 43 86'87 88 Cltn~lab 525 7212 

German ltab F i M  KEBO Lab Oy IO9)804 551 G-e B~oAnalyhca S A  jOIl640 03 18 ldiGenehx I01 11542 1714 or 101 11-515 9346 
Korea LRS Loboralor,e% Inr 1021 924-86 9 7  h b l m i a  Research Bolabr Sdn Bhd 1031.731 2099 Mexico Qumtco Voloner 5 A deTe 02703-29-12400Tel 02-334-304-11 ?:3-5805.7261 c v 151 525 5 7  25 The ~ch;e&ndsweitburg b u40i31-4950094 New ~ e a ~ o n d ~ i b o bs c A t f t c  Lld io9]98067oo orb8ooP33966 Fax 02 103-29-22022 Fox 02-334-304-26 Fax 03-5805-7263 Norway KEBO Lab AS 22 9 0  0 0  0 0  Poland Syngen Beolech 1071 1 351 41 06 or 0601 7 0  6 0  07 Portugal ZASA PORTUGAL LDA 
l l l 4 2 A  73 64 Singapon Rerearch B~olobl Pte Ltd 445 7927 Slovak Republic 010 CONSULT Slouak~a i p o  r r o 1071 50221 336 

Switzerland UK USA h u l h  AKcm Southern Crarr Brotechnoloav 1Pwl Lld 10211 671 5166 Sod" IZASA S A 1931 902 2 0  3 0  0 0  Sweden KEBO Lab~-~ -~ 

Te 061-31 9-3031 Tel 01 293-422-999 Tel. 800-426-8 157 1081 621 34 0 0  Toiwan TAIGEN Boro&e'corpora;,on i021 2880 291 5 Ihoil.nd Theera i rad#ngt i  Ltd 102) 41 2-5672 In olher 
Fax 061-319-3033 Fax 01293-422-922 Fax 800-71 8-2056 countries contod: QIAGEN Germany 



MONDAY,SEPTEMBER1 I 
1-5 P.M. 

Physics and Applied Math: Mathematical Models in Biology 

A collaboration with f i e  Courant Institute qf 
Mathematical Sciences, R;nuYnrk Univerrity 

ArnoldJ. Levine Leslie Greengard 
A t  the beginning qf'the 20th centitry, T h e  Rock@ller Marcel? Magnasco Tamar Schlick 

Andrej Sali Michael J. Shelley 
Itrstitutejbr Ilkcdical Research was foundcd-the 	 Eric Siggia Daniel A.Tranchina 

nntion 5 -first cetrter devoted solely to undentandit!q 	 The RorkefeIIw Univcnity Tlv Cottrant hlstitutr 

hunratr health ntrd the irtrderlyitag causes qf direme. 	 FRIDAY. OCTOBER 20 
1030 A.M. 

A t  t/ic bqqinnir~g c$ the 21st centrrry, The Rockcfcller Chemistry: Chemists in Their Element 

Utiiversity retnnins dedicated to the purstrit cfsr-irnce 	 at The Rockefeller University 

Bruce Merrifield, Nobel lauredte in Chenisay 
of l~unmnkirrd. - f ~ rthe b e r ~ ~ f i t  Giinter Rlobel, Nobel laureate in Medicine 

The Rock<fillc~r Utr~t>t.rsity 
l o i n  11s this ncndemic ycnr as IUC celebrnte 100 years of 

Dedication of The Kockefeller University 

rent s~ie tr~e  campus as an Historical Chemical Landmark 
~ t r d  explorc tire prottriscs q f  tomorroirj. 

Spotrsored by thcdnicricatr Chcmical Society 
f i  

3:45 l?M. 
The Rotary Mechanism of ATP Synthase 

John Walker, Nobel laureate in Chenustry 


Arnold J.Levine, President I..~tlilwrsiryof Ct~rnhridqt 


THUILSIIAY, 	 I)NOVEMBER 
I)A.M.-5P.M. 

Infectious Disease: 	 Infectious Disease and Antibiotic Resistance 
in the Post-genomic Era: Lessons from HIV, 
Hepatitis C and l'bberculosis 

Stephen K. Burley 
Vincent Fischetti 
Theresa Gaasterland 
David 1). Ho 
Arnold J. Levine 
John McKinney 
Toni Muir 
Charles Rice 
Ralph Steinman 
Alesander Tomasz 
77rt. Roikt$llcr Z,rr~i~lrrsity 

For o nltrrplrtc list qfsciet~ti'ii tzrrd~et~cral tisit te)rc~c~rockt~fillt~r.edrc.lerttrrt~s, 
,411 lcrtrtrcs lrill takc P I ~ I C C  itr C~tiparyi4ttdiroritrnr. 
T?ru Roiki;fillcr I rtritlersity is locatd or 1,730lbrk Atztlrec (or Ensr 66th Street), Nt*~il Kirk City. 
For nrort. it!firrttr~~tiotr, t.n11 Ats. Glori,~ IJltiyys t ~ t  (211)327-8967, 
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w e  are BD Biosciences 
and we're helping you redefine Life Science Research . . . 

We provide innovative new technologies 
and cutting edge reagents to  analyze genes, 
proteins, and cells. From basic f low cytometry 
t o  multiplexed bead arrays, BD Biosciences 
develops the new assays and systems that you 
need t o  maximize and drive your biomedical 
research. Experience it. 

Call your local representative 
or visit www.bdbiosciences.com 
today. 

BD Biosciences www.bdbiosciences.com 

Biometric Imaging lmmunocytometry Systems Transduction Laboratories 
Clontech Labware PharMingen 

For more information or to request our New 2000 Product Catalogs, please call 877.232.8995 (US). 
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M E R C K A A A S 

Undergraduate Science Research 


T H E  P R O G R A M  

The Merck/AAAS Undergraduate Science Research Program 
(USRP) is a competitive awards program previously avail- 
able i n  12 northeastern/mid-Atlantic states. Beginning 

with the 2001 competition and continu- 
ing through 2009, this awards program 
wi l l  be expanded to  a national, compet- 
i t ive program available i n  a l l  50 states, 
the District of Columbia, and Puerto 
Rico. Up to  15 new awards wil l  be 
made annually i n  the period 2001 
through 2009, Each award provides 
$20,000 per year for up t o  three years. 
The awards are intended for jo int  
use by the biology and chemistry 
departments a t  each award recipient 
institution. The purpose of the USRP 
is to  promote interdisciplinary research 
experience for undergraduate students 
i n  chemistry and biology. 

I n  particular, the awards program is  intended to: 
Foster undergraduate research experience that  enhances 
the understanding of the interdisciplinary relationship 
between biology and chemistry. 

Encourage graduate education i n  biology and chemistry 
through exposure t o  undergraduate research experience. 

Encourage undergraduate programs and activities that  
bridge chemistry and biology. 

E L I G I B I L I T Y  C R I T E R I A  

Public and private primarily undergraduate colleges and 
universities which meet the following criteria are eligible 
t o  compete: 

not be a 2000-2002 Merck/AAAS USRP award recipient; 

be located i n  one of the 50 states, the District of 

Columbia, or Puerto Rico; 


be a not-for-profit entity as defined by the U.S. Internal 
Revenue Service Tax Code under section 501(c)(3); 

offer an American Chemical Society-approved 

BA/BS chemistry program; and 


confer an average of ten or fewer graduate degrees 

annually over the past five years i n  biology and 

chemistry combined. 


The Program is funded by The Merck Company Foundation, 

a US-based, pn-vate, charitable foundation established in 
1957 by Merck & Co., Inc., and administered by the American 
Association for the Advancement of Science, the world's 
largest federation of scientifc and engineering societies. 

Application forms for 2001-2003 awards are mailed i n  early September 2000 t o  the MEwK President and the Chairs of the Biology and Chemistry departments o f  eligible institutions. 

b\M S 	
The application deadline is  mid-November 2000. Awards and declinations wi l l  be announced 
i n  mid-February 2001 coincident with the AAAS Annual Meeting. Send questions and requests 
for additional information to: Merck@AAAS.org 

mailto:Merck@AAAS.org


Dedicated to Achievement 

in Medical Research 


Pfizer is proud to announce the 2001 Competitive Awards Program 
for scientific research related to doxazosin 

The Pfieer Competitiire Awards Program rants to members of the medtcal community to be used for the study of 
doxazosin. In past years the program has lnvo ved internationally respected researchers and has yielded exciting B 
scientific information. 


Proposals for the 2001 Competitive Awards Program must be received by October 31, 2000. 


Submission of a proposal under the 2001 Cornpetit~ve Awards Program is not made in confidence, and shall not create or 

be conditioned on any obligation or restriction on the part of Pfizer w ~ t h  regard to its use. 


For more ~nformation contact the local Pfizer Medical Director or Dr Patricia Walmsley at l'fizer Inc., 2 

NY 10017 or call 212-573-2638 or e-mail doxazosinawardsprog@pfizer.com. 


The winners of last year's Pfizer Competitive Awards Program 
Cardiovascular Medicine Urology 

Pablo Arias Robert Hoglkyan & Colleagues Richard K. Babayan & Colleagues Robert M. Levln 

Unlverslty of Buenos Awes University of Michigan Boston University School Albany College of Pharmacy 

Argentina Med~cal School of Medune Union University 


Paulos Berhanu Ann Arbor, MI, USA Boston, MA, USA Albany, NY, USA 

Univetsrty of Colorado Mapd Kalan~ & Colleagues Mlchael B. Chancellor & Colleagues Paul D. Walden 

Health Sclences Center Karollnska Hospital Unlverslty of Pittsburgh N W  School of Medlclne 

Denver, CO, USA Stockholm, Sweden Pittsburgh, PA, USA New York, NY, USA 


George Falkay Antonlo Lopez-Farre & Colleagues Ada Elgav~sh E. Lynette Wllson 
Albert Szent-Gyorgyl Jlmenez Dlaz Foundat~on Unlverslty of Alabama at N W  School of Med~cme 
Mecflcal Univers~ty Madrid, Spaln Blrmlngham New York, NY, USA 
Szeged, Hungary Kalman Toth & Colleagues Blrmlngham, AL, USA Judges: Georg Bartsch, Claus 
Manuel Labios Gomez & Unlversity Medical School Natasha Kyprianou Roehrborn, and William Steers 
Colleagues of Pecs, Hungary Unlverslty of Maryland 
Untverslty Hospital Johann Wojta Baltimore, MD, USA 
Valencla, Spain University of Vlenna, Austria Chung Lee & Colleagues 

DulcenornbreCornez-Garre Judges: Stevo Jul~us, Lewls Northwestern Unlverslty 
"&Colleagues Landsberg, and Hans Llthell Medical School 
Autonoma Unrversity Chlcago, IL, USA 

Madrid, Spain 
Circle No.40 on Readers' Service Card 
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Your Key 

Reference ManagerB 
is the feature-rich writer's tool that saves you time 

organizing and preparing references for publication of 

your research. Now Reference Manager 9.5 gives you the 

key for two-way access between bibliographic 

management and the valuable literature search tools 

found in IS^ eSourceTM and IS1 W e b  of scienceB. Just 

use the new "Search ISI" tool to link, search and export 

references into Reference Manager with a single click. 

That way you'll spend more time researching and 

writing- and less time locating and importing 

references. 

In addition to using the new "Search ISI" 

feature, you can search PubMed 

and Internet libraries worldwide 

to create databases instantly. You 

will find citing and formatting 

manuscripts is a simple matter of 

point-and-click. Furthermore, the 

Reference Manager network edition 

is ideal for supporting research teams. 

to  Scholarly 
Literature 

"It is highly recommended for anyone 
needing a powerful reference tool." 

-Science, June 16,2000 

FREE Trial 
Open the door to two-way access between 
scholarly literature and reference management. 
Download a Free Trial of Reference Manager 9.5today! 
www.refman.com 

IS1 RESEARCHSOFT 

TTM 

T H O M S O N  SCIENTIFIC 

Phone: 800-554-3049 510-559-8592 Fax: 510-559-8683 E-mail: info@refman.com Web: www.refman.com 

Circle No. 91 on Readers' Service Card 



Thinking Fluorescence? 
Think Varian. 

We're breaking new ground in the field of fluorescence. 

Varian's new Cary Eclipse fluorescence inst ru- EASY TO USE: Full  W i n d o w s B  98 and NT 
m e n t  has ou ts tand ing  opt ica l  performance fea tu re  suppor t .  App l i ca t ions  f r o m  
coupled w i t h  user-fr iendly sof tware.  The Prescan t o  repor t  genera t ion  and  
result is a h igh  performance fluorescence everything i n  be tween.  
spectrophotometer t h a t  gives you m a x i m u m  COST EFFECTIVE: Only  500 1 L  i n  a 
versati l i ty. s tandard  c u v e t t e  and  t e n  t i m e s  less 

FAST: A scan i n  under  3 seconds and  i n  a m ic roce l l .  Lamps las t  f o r  years! 
k ine t i cs  a t  80 points/sec.  *VALIDATION: Final ly  i n  f luorescence.  
SENSITIVE: Less t h a n  one  p i c o m o l a r  The capab i l i t y  t o  KNOW t h a t  y o u  g e t  
f luorescein i n  a s tandard  c u v e t t e  and  t h e  cor rec t  answers every day. Comple te  
less t h a n  10 p M  i n  a m ic roce l l .  ( IQ, OQ) d o c u m e n t a t i o n  a n d  

VERSATILE: Your choice o f  fluorescence, c e r t i f i c a t i o n .  

phosphorescence, chemiluminescence ACCESSORIES: The widest  range i n  t h e  
o r  bioluminescence col lect ion modes. industry. Microplate reader, polarization, 
And you can scan and do  kinetics i n  rap id  m i x i n g ,  Pel t ier  m u l t i c e l l  ho lder ,  
al l  modes. f i b e r  o p t i c  probes a n d  m a n y  others.  

Thinking Fluorescence? Think Varian. 

GC GCIMS HPLC * AAS ICP ICP-MS * UV-Vis-NIR Fluorescence NMR Analytical Supplies 

U.S. 
1.800.926.3000 
Canada 
1.800.387.2216 

VARIAN 
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Microarray Analysis System 

SMALLFOOTPRINT 

FASTER SCAN SPEEDS 

5vM PIXEL RESOLUTION 

OPTIONALBARCODE READER 

INTEGRATEDWITH 

QUANTARRAY 

ANALYSIS SOFTWARE 

THE BUDGET CONSCIOUS % 2 COLOR SOLUTION 

G S ~~urnonics 
GSI Lumonics., Life Science Products 

39 Manning Road, Billerica, Massachusetts 01821 
Tel: 978-439-5511 Fax: 978-16163-0044 

UK: +7808 331 024 Germany: t.89 31707 119 
Email: array8gsilumonics.com Web: www.gsilumonic 

ScanArray and QuantArray are trademarks of (;SI Lumonics, Inc. 
C~rcleNo 1 on Readers' Service Card 





11 11 MAMMALIAN GENOTYPING SERVICE 


Have you been looking for a microscope with a 
comprehensive environmental incubation chamber 
and temperature control? Do you need to use multi-well 
plates for a simultaneous monitoring of multiple or 

single experimental variables? 

Zeiss has a high-throughput Automated Cell Scan 
System that will do just what you need. Now you can 

scan multi-well plates under full environmental control 
and create time-lapse sequences to trace direct lineage 
of single cell expressing a gene of interest. You can 
monitor accumulated cell deaths following various 
experimental treatments. 

A Zeiss Vision software fully supports all computer 
and microscope functions as well as digital cameras 
including epi-fluorescence and data acquisition of 
single or multiple populations in multi-well plates. 

See for yourself. 

For an immediate demonstration, 

call 800-233-2343. 

Carl Zeiss, Inc. 
Microscopy & Imaging Systems 

rnicro@zeiss.com 
www.zeiss.cornlmicro 

The Mammalian Genotyping Service is funded by the National Heart, 
Lung, and Blood Institute to assist in linkage mapping of genes which 
cause or influence disease. Genotyping is carried out using short 
tandem repeat polymorphisms at Marshfield, Wisconsin under the 
direction of Dr. James Weber. Capacity of the Service is currently 
about 6,000,000 genotypes (DNA samples times polymorphic 
markers) per year and growing. Although the Service was initially 
established for genetic projects dealing with heart, lung, and blood 
diseases, the Mammalian Genotyping Service will now consider all 
meritorious applications. 

To ensure that the most promising projects are undertaken, 
investigators must submit brief applications that are evaluated by a 
scientific advisory panel. At this time, only projects involving 
humans, mice, rats, dog and zebrafish and only projects with 
>10,000 genotypes will be considered. DNA samples must be in 
hand at the time of application. There are no genotyping fees for 
approved projects. Application deadlines are every six months. 
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w'CIENCE 
m AND TECHNOLOGY 

Albert H. Teich, Stephen D. Nelson, 

Celia McEnaney, and Stephen J.  Lita, editors 


GQ 

@overing major dwelopmencs during the past year, the new 

AAAS Ycarbook is a conc' i  yet comprehensive source of information on 
current policy issues affecting science and technology. Included are papers 
from the 1999MSaence and Technology Policy Colloquium, the 
Wdiarn D. Carey Lecture, together with other key articles, and excerpts 
from reports by the Praident's Information Technology Advisory 
Cornminee, the National Science and Technology Council, and the 
Committee on Science, Engineering, and Public Policy. Working 
xientiscs, engineers, government policymakers and administrators, 
industrial mkagers, icholars and students of science and technology 
policy, and many others will find this book an invaluable resource. 
Special quantity discounts are available for classroom use. Cd AAAS at 
202-326-6600 for bulk rate purchases. And now you can browse the full 
text of the 2000 Yrarbookon-line at www.aaas.org1spplyearbook 
2000; 432 pages; $24.95(AAAS member price $19.96) 

Postagelhandling per order $4.00 

AAAS Distribution Center 

PO Box 521. Annapolis Junction, M D  20701 

Order by phone (VISAIMasterCard only) call 1-800-222-7809 

Fax orders to 301-206-9789 


&ENCAN hSOCLATION FORTHE 
OF SCIENCE
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AAAS 
Annual Meeting & Science 

Innovation Exhibition 
Building the Future through Science, 

Technology and Engineering 

FEBRUARY15-20 :2001 SAN FRANCISCO : CA 

You are invited to submit an abstract for 
a contributed poster presentation at the 
AAAS Annual Meeting. 

In February some 6,000 scientists, engineers, 

educators and policymakers wil l gather for the 

167th national meeting of the American Association 

for the Advancement o f  Science. This meeting 

offers a unique, exciting, interdisciplinary blend of 

symposia, plenary and topical lectures, specialized 

seminars, poster sessions, career workshops and 

an exhibition hall. 



% s1JBC 

Publication of JBC Papers in 
Press (JBC PIPS) offers many 
advantages: 

For authors: 
JBC PIPS reduce time to 
publication by about 8 weeks. 
JBC PIPSestablish publication 
priority. 
JBC PIPSbring your papers to 
the entire world-free. 

For readers: 
JBC PIPSprovide rigorous 
peer reviewed research fast. 
JBC PIPSare free to everyone 
with lnternet access.* 

JBC PAPERS IN PRESS 

The development of the JBC On-line manuscript 
Submission/Review System (OSRS) results in the 
conversion of all submitted papers into PDF format 
suitable for lnternet publication. We will publish the PDF 
versions of accepted papers the day they are accepted. 
Since it currently takes about 8 weeks from the time of 
acceptance to publication in JBC On-line and JBC Print, 
JBC PIPSpublication will reduce the overall publication 
time by about 8 weeks. 

JBC PIPSwill be dated and this date will be cited as the 
publication date. Once a JBC PIP is published, the manu-
script will proceed through the current redaction process for 
publication on both the JBC On-line and JBC Print versions. 
Both versions will have a notation of the JBC PIP publica-
tion date so that publication priority is unambiguous. 

It is our hope that this very rapid publication format will 
encourage authors to send their most important work to 
the JBC. 

*The American Society for Biochemistry and Molecular Biology, publisher of the Journal of 
Biological Chemistry, feels that it is important for the world scientific community to have 
barrier free access to the important research results published in the JBC. JBC PIPSare 
free to everyone with lnternet access, www.jbc.org. 
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