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science COVER Regularly layered rocks such as these seen in western Candor 
Chasma (6.S0S, 77.2OW) are among the best examples of sedimentary 
rocks on Mars. This image was acquired in March 1999, shortly after the 
Mars Global Surveyor spacecraft attained its final, mapping orbit-The area 
shown is -1300 m by 1600 m; Layers are -10 m thickThe spacing of ripples 
at far right averages 8 m. Layering attests to  a dynamic sedimentary envi- 
ronment of global scale. [Image: NASA/jPL/Malin Space Science Systems] 

1876 
What'HIV does 
inside the cell 

DEPARTMENTS 

NETWATCH 
1851 

THIS WEEK IN 
SCIENCE 

1853 

EDITORS' CHOICE 
1857 

CONTACT SCIENCE 
1862 

RANDOM SAMPLES 
1887 

NEW PRODUCTS 
1983 

N E W S  

MIDDLE SCHOOL ACHIEVEMENT: Asia Stays 
onTop, U.S. in  Middle in  New Global 
Rankings 

TOXICOLOGY: Panel Urges Further Study 
of Biotech Corn 

INFECTIOUS DISEASES: Polio Outbreak 
Raises Questions About Vaccine 

MOLECULAR BIOLOGY: EMBL Rescued From 
the Financial Brink 

1873 RESEARCH ETHICS: Studies Trace 
Patchwork of Conflict Policies 

1873 MARINE ENVIRONMENT: Clinton Creates 
Huge Hawaiian Coral Haven 

1875 CHEMISTRY: Crystals Branch Out Into 
Exotic Shapes 

1876 VIROLOGY: Probing HIV's Elusive 
Activities Within the Host Cell 

Capitalizing on HIV's Talents for Gene 
Therapy 

for 1879 PLANETARY SCIENCE A Dripping Wet Early Elites Draws Praise, Fire 
1927 Mars Emerging From New Pictures I 

HEPATITIS C: New 'Replicon' Yields Viral 1881 INFECTIOUS DISEASES: Has Leishmaniasis 
Proteins Become Endemic in  the U.S.? I 
PALEONTOLOGY: Tiny, Feathered Dino Is 
Most Birdlike Yet 

1883 MATHEMATICS: Taking the Measure of the 
Wildest Dance on Earth I 

JAPAN: Human Cloning Ban Allows Some 
Research 

1884 AAS HIGH-ENERGY ASTROPHYSICS DIVISION: 
X-rays Hit  the Spot for Astrophysicists 

r1927 Sedimentary Rocks of Early Mars 
1879 M. C. Malin and K. 5. Edgett 

1937 Planar Hexacoordinate Carbon: A Viable 
Possibility K. Exner and P. von R. Schleyer 

I 1940 Geodynamic Evidence for a Chemically 
Depleted Continental Tectosphere 
A. M. Forte and H. K. C. Perry 

I 1944 Teleconvection: Remotely Driven Thermal 
Convection in Rotating Stratified 
Spherical Layers K. Zhang and G. Schubert 

r1947 Rapid Changes in the Hydrologic Cycle of 
1905 the Tropical Atlantic During the Last 
lg51 Glacial L. C. Peterson, C. H. Haug, K.A. 

Hughen, U. Rohl 

1955 
Fossil 
feathers 

1951 Synchronous Radiocarbon and Climate 
1905 Shifts During the Last Deglaciation 
1947 K.A. Hughen, J. R. Southon, S. J. Lehman, J.T. 

Overpeck 

1955 A Primitive Enantiornithine Bird and the 
Origin of Feathers F. Zhang and Z. Zhou 

r , , ,  I 

AMEN CAN 
SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in  December, by the American Association for the Advancement of 
Science. 1200 New York Avenue. NW. Washington. DC 20005. Periodicals Mail postage (publication No. 484460) paid at Washington, DC, and additional 

&SOC~AT~ON FOR THE mailing offices. Copyright Q 2000 by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS. 

ADVANCEMENT OF Domestic individual membership and subscription (51 issues): $112 ($62 allocated t o  subscription). Domestic institutional subscription (51 issues): $340; 

SCIENCE Foreign postage extra: Mexico, Caribbean (surface mail) $55; other countries (air assist delivery) $90. First class, airmail, student, and emeritus rates on 
request. Canadian rates with GST available upon request, GST #I254 88122. Publications Mail Agreement Number 1069624. Printed in  the U.S.A. 

8 DECEMBER 2000 VOL 290 SCIENCE www.sciencemag.org 



I 1893 GoodNews at State M. Good .I902 CELLBIOLOGY:Actin' Upwith Racl 
1978 N.j. Colley 

LElTERS 1903 COMPUTING: Screen Savers of the 

1895 How Much Does One Vote Count in  World Unite! M. Shirts andV. 5. Pande 

an Eledion? 1. F. Bunnett. Forests" 1904 DEVELOPMENT:Hear, Hear, for the Inner 
and a Broader Perspective on Management J. H. 1965 Ear A. 
Borden; C. Marland. B. Schlamadinger, R. Matthews. 

1898 
Balancing privacy 
and public healthResponse E.-D. Schulze, C. Wirth, M - ~ e i m a n n .  Safety v1905; PALEOCUMATE:Glacial climate Instability

Data Cruclal for Biological Control Insect Agents R. 1947 L ~ ~ b ~ ~ ~ i ~ 
W. Pember ton  and  D. R. Strone. Ritalin Tests for l9Sl  

I Preschoolers L. L. ~ r e e n h i l cCorrections and 1907 0mcs:The Internet ofTomorrow 
Clarifications S. Joiner 

SCIENCEONUNl 
~ ~ n e . o g 

SCIENCE 
THEJOURNAL 

wd=ef%.og 

SCIENCENOW 
DAllYNEWSKIMCE 

w-,org 

NM WAVE 
CAREERREXXlRCES 

FORSUENTI~ 
-.nwhruansog 

GRANTSNET 
WARCH FUNDINGMTABASE --

r1908 NEUROSCIENCE: Noise Makes Sense in 
lg68 NeuronalComputingM.Volgushev and 

U.T. Eysel 

REVIEWI 1898 PUBLIC HEALTH: Surveillanceand Privacy 
R. Bayer and A. L Fairchild 

I BOOKSETAL. 1910 GEOPHYSICS:Subductionand Slab 
Detachment in the Mediterranean-

1900 EVOLUTIONARY BIOLOGY: GeorgeGaylord Carpathian Region M. J. R. Wortel and 
Simpson PaleontologistandEvolutionist W. Spakman
L. F. Laporte, reviewed by N. Eldredge 

I 1900 Browsing 

I PATHWAYSOF DISCOVERY 

PiecingTogether the Biggest Puzzle 
of All M. J. Rees 

Inthis month's essay, the last in the 
Pathwaysof Discoveryseries, MartinJ. Rees celebratesthe 
way astronomers and cosmologists have systematically 
uncoveredthe biography of the universe. Rifewith neutron 
stars, black holes, and multiple universesthat emerge from 
quantumfluctuation, it's a story as grand as it is strange. 

I 1901 ENVIRONMENT:Stateof the 
Planet D.Attenborough, 
Director 

1959 Glucose-Dependent Insulin 
Releasefrom Genetically 

SCIENCE'SSTKE 
SIGNALTRANSDUCTION 

m D G E ENVlRONMWT 
-&an-

EngineeredK CellsA. T. ~heung, 
B. Dayanandan,J.T. Lewis,C. 5. Korbutt, RV. 1972 Efficient Initiationof HCV RNA 
Rajotte, M. Bryer-Ash, M. 0.Boylan, M. M. 1870 Replication in Cell Culture K.J. Blight, 
Wolfe,T. J. Kieffer A. A. Kolykhalov, C. M. Rice 

1962 Responset o  RAG-MediatedV(D)J 
Cleavageby NBSl andy-H2AX H.T. Chen, 
A. Bhandoola,M. J.Difilippantonio,J. Zhu, 
M.J. Brown, X.Tai, E. P. Rogakou,T. M. Brotz, 
W. M. Bonner,T. Ried,A. Nussenzweig 

1975 Multigenerational Cortical 
Inheritance of the Rax2Protein 
in Orienting Polarity and 
Division inYeast T. Chen, T. 
Hir0ko.A. Chaudhuri, F. Inose, M. 
Lord, S.Tanaka, 1. Chant,A. Fujita i

.1%5 Identificationof SynergisticSignals 
lw InitiatingInner Ear Development R. K. 

Ladher, K. U. Anakwe, A. LGurney, G. C. 
Schoenwolf,P. H. Francis-West 

r1978 Rescueof Photoreceptor 
1- DegenerationinRhodopsin-

NullDrozophila Mutants by 
Activated Racl H.-Y. Changand 
D. F. Readyr1%8 The Contributionof Noiseto Contrast 

'908 Invarianceof OrientationTuning in  Cat 
Vlsual Cortex J. 5.Anderson, I.Lampl, D. C. 
Cillespie, D. Ferster 

1978 
Photoreceptor 
rescue 

Change of addmr: allow4 weeks, giving old and new addresses and &digit account number. Portmaster: Send change of address to Science. P.O. Box 
1811. Danbuw. CT 06813-1811. Slnlle cow sales: 58.00 m r  issue ~ r e ~ a i dincludes surface oostane: bulk rates on reauestAuthorization to  photo-
copy materiar for internal or persons1use'cnder circumsdnces not'falfing within the fair u& pdsions of the bpyd ht Act Is granted by to 
librariesand other users registered with the CopyrightClearance Center (CCC) Transactional Reporting Service, providesthat 58-00 par article is paid 
directly to CCC, 222 Rosewood Drive, Danvers, MA 01923.The identificationcode for Science is 0036-8075183 $8.00. Science is indexedinthe Reader's 
Gulde to PcWicrl kernturn and inr m m l  specializedindexes, 

www.sciencemag.org SCIENCE VOL 290 8 DECEMBER2000 



Suddenly, you're unveiling more proteins for easier target 

identification, and saving a day in one "knock-out" step.You're 

keeping time and costs in shape. 

For more information about Ettan DALT II and the complete 

labour-saving range of pre-cast gels and IPG strips, visit 

www.apbiotech.cornlEttanDALT 

amersham pharmacia biotech 

Circle No. 13 on Readers' Service Card 



@ Fast procedure and easy handling Transfection in the presence 

of serum 
No removal of complexes required 

Economical price 

Optimized protocols for COS-7, 

NIH/3T3, HeLa, 293, and CHO cells High efficiency 

Order PolyFect Reagent Today! 

Trademarks QIAGEN', PolyFect~[QIAGEN) D 2000 QIAGEN, all rcghts reserved 

www.qlagen.com Circle No. 29 on Readers' Service Card 
QIAGEN: Distributors: 

Aurhalia Canada France Argentina Tecnoab S A (01 11 4555 0010 Aurhio/Hungory/Slovenii R u P MARGARITELLA Avrlra (01) 889 18 I 9  Belgium/
~~1 03.9489.3666 ~~1 800.572.961 3 ~~1 01.60.920.930 Luxemburg Weifburg b v 0800-I-9815 Bmdl Labtrade do Brar8l (11) 543 I455 or 0800 55 1321 Cenhol 8 huh Amen<. 

F~~ 03 9489.3888 F~~ 800-7, 3.595 1 F~~ 01-60.920-925 Lablmdd lnc USA13051828-3818 ChirmGeneCompany Lmted 1852128906283 Cypvr Scenhoncs Ltd (02)765 41 6 khRspublic 
BIDCONSULT i p l  r r o  (0214447 1239 -h Merck Evrolab A/S 43 86 87 88 Eglp( C n a b  525 7212 Pinbnd MercL Evralob Q eaee

Germany Imh/ (09)-804551 h e B o e n o ~ c aS A  [01)440 03 18 Indm Genet,%101 11542 1714 0, (01 11515 9346 I d weitburg [ l ~ r ~ e l ]ltd 

~~1 02103-29.] 2400 ~~1 02.334304 1 1  ~ ~ ~ 3 . 5 5 d 7 - 0 81 1 07 6 6 5 0  814 or 1 800 20 22 20 Korea LRS Laboraiores, nc (021924-86 97 hbbr io  Research B~olobsSdn Bhd (0317312099 

02103.29.22022 Fox 02.33430426 03 5547-08 MCxico O U ~ C OVoloner S A de C V 151 525 57 25 The Neherlardr Weltburg t v 103314950094 New Zmbrd Bolob Scent~ tcLid 
(09198067W or 0 8 W  933966 Norwoy Merck Evrolab AS 22 9 0  0 0  00 Poland Syngen Botech Sp z a o 10711 351 41 06 or 

Switzerland UK USA 
0601 7 0  60 0 7  Portugol ZASA PORTUGAL LDA 111.424 73 64 Singave Research B8oIobi Pte Ltd 445 7927 S v a k  Rspublr 
BIOCONSULT Slovak80 r p o  r r a 107) 50221 336 huhA k a  Southern Crorr B\okchnologv (Ph.1Lid (02'1 671 51 66 Spain ZASA 

Tel 061-31930.31 Tel 01293 422 999 Tel 800-426 8157 S A  193 902 20 3 0 9 0  Swoden Merck Eurolob AB (08) 621 34 0 0  1oiw.n TAIGEN B~oic~enceCorporo t~a0 2  2880 29 '3  
Fox 061-319 3033 Fox 01293-422-922 Fox 800-718-2056 Thailand Theera Trad~ngCo Lid 1021 41 2-5672 In other <ounhiesconbb QIAGEY Germany 



COWSION INTHE MEDITERRANEANrest of the mantle.Anomalies in geophysi-
The collision of the European and African cal data, such as gravity and seismic ve-
plates has helpedto a-eate six curved moun- locities, suggest that the tectosphere is 
tain belts-the Eetics, the Maghrebides,the different in its temperature, composition, 
Apennines, theAlps, the Carpathians,and the or both. Forte and Perry (p. 1940) trans-
Dinarides-Hellenides. In the midst of all of lated anomalies in shear-wave velocity in-
this compression, there are also several re- to density anomalies and developed a 
gions of extension such as the Alboran Sea mantle-flow model that couples rigid-
and the Pannonian Basin. Wortel and Spak- plate motions with mantle convection. 
man (p. 1910) review the possible processes This model indicates that the tectosphere 
that could lead to complex regions of com- is depleted in iron relative to the rest of 
pression and extension in the Meditemnean the mantle.The chemically distinct nature 
Sea region.They primarilyfocus on the three- of the tectosphere may be related to the 
dimensionalimages of the velocity structure growthof continentalcrust. 
of the upper mantleto show that subduction 
and detachment of the subduaingslab are CUMATE CLUES FROMTHE 
key components that create the tectonic CARIACO BASIN 
complexityalongthe Mediterraneancoast. l l e  sediment record in the Cariaco Basin off 

of Venezuela exhibits annual layering that 
SEDIMENTARY ROCKS ON MARS? occurred during anoxic episodes that 

Sedimentary rocks on Earth form by erosion spanned periods of tens of thousands of 
of igneous and metamorphic rocks by wind, years.This recordis now providingnew dues 
water, and ice. Malinand Edgett (p. 1927;see to climate change (see the Perspective by 
the aver and the news story by Kerr), using Labeyrie).The abundance ratio of radioactive 
images from the Mars Orbiter Camera and 14Cto stable12Cinthe atmosphereisafunc-
topography from Mars Orb i r  LaserAltime- tion of the strength of the exchange of C02 
ter from the Mars Global Surveyor mission, betweenthe atmosphere and the ocean be-
document laterally extensive and, in some cause more vigorous exchange better mixes 
cases, vertically thick layered units that may the atmospheric inventory of "younget" car-
be sedimentaryrocks on Mars.These layered bon with the "older" carbon in the ocean. 
units are concentrated between 30°N and Thus, estimates of atmospheric 'WZC can 
30°S on relatively old martian surfaces, provide important information about the 
which would favor rock formation by wind strength of ocean circulation in the past. 
and water early in martianhistory.Although Hughen et a!. (p. 1951) analyzed Cariaco 
morework is neededto interpretthe genesis Basin sediments to create a high-resolution 
of martian features, the influence of water 14Crecord for the period between 10,000 
on the martian landscape continues to gain and 15,000yean agothat extendsthe radio-
support fromdetailedmapping. carbon calibration cum thousands of years 

beyond the upper limit possible using tree 
DEPLETEDMANTLE rings. They show that the climate cooling 

The uppermost 300 kilometers of mantle event calledtheYounger Dryaswas primarily 
beneath ancient continental crust, called the resultof asudden change inoceancirm-
the tectosphere, may be distinct from the lation. Ice cores from Greenland contain a 

r 

CONVECWE COMMUNKATIONS 
/ The interiors of planets and stars are dominated by A 
I convective fluid motions that are thought to influ-

ence such pmesses as magnetic dynamos and the 
transfer of heat from the interior to the surface. 1 
Zhangand khubert (p1944) have added another 
dimensiontocmputermodelsofconvedwpro- ( 
cesser by consideringconvection in a rotating lay-
ered spherical body. Their simulationssuggestthat 
a thermal instability inthe inner layer can be trans- . 
ferred and concentrated into a instability 
in thecorotatingouter layer.TIIF-, termed 4teleconvection, may explainthesource of thecmvet3.min-
stability on Earth's outer corn thatproducesthe geodpmo.Thus, thermal instabiliti 

convectiveinstabilitiesinouter layers, 

record of large and abrupt periods of local 
warming (called"interstadials") that lasted 
for thousands of years duringthe last glacial 
period, but additionalevidence is needed to 
determine if these changes were regionalor 
global Peterson et aL (p. 1947) show that 
the sedimentary record from the Cariaco 
Basin contains evidence of sudden, dramatic 
changes in the hydrologic cyde of the tropi-
cal Atlantic during the ,last90,000 years. 
Their record, which is tightly coupled to the 
record of dimate reversals found in Creen-
land ice, supports the idea that the tropics 
played an important role in forcing climate 
change during the last glacial cycle, and 
helps reinforce the case that interstadials 
were globalinextent. 

CARBONSURPRISES 
Saturated carbon is usually tetrahedrally 
coordinated, but recent experimental stud-
ies have demonstratedthat planar four-co-
ordinate carbon species, which had been 
predictedtheoretically, can be synthesized. 
Exner and Schleyer (p. 1937) now make 
similar predictions of molecules in which 
carbon is boundto six other atoms in a pla-
nar arrangement. They predict that 
molecules containing carbon and boron, 
such -as CBBHzor CB3B4, may form 
metastable planar structures and that the 
activation barriers for rearrangement to 
more stable isomers would be sufficiently 
highto enableexperimentalobservation. 

EARLY BIRDSOF A FEATHER 
Feathers likely evolved from reptilian scales 
through a series of intermediate structures. 
Zhangand Zhou (p. 1955)desaibe the most 
primitive known enantiomithine bird, Pro-
toptew from early Cretaceous deposits in 
northern China. Unlike other known avian 
fossils (including Archeopteryx), this speci-
menexhibitsfeathers with visible intermedi-
acy between reptilianscales and true bird 
feathers. The specimen also exhibits novel 
skeletal features dearly distinguishing early 
birds from the theropod dinosaurs. The au-
thors interpret their finding as evidence for 
the aerodynamic function of early feathers, 
ratherthan heat insulation. 

SECOND-SOURCING OF INSULIN 
Diabetes, resulting either from decreased 
levels of insulin productionfrom pancreatic 
p cells or a lack of insulinaltogether,affects 
more than 100 million people. One ap-
proachto treatmentwould beto inducein-
sulin productionfrom other cells. However, 
it has not been possible to achieve proper 
regulation of insulin release from nonpan-

CONTINUEDON PAGE 1855 
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creatic cells. Cheung e t  al. (p. 1959) pro-
grammed specialized endocrine cells in the 
gut, K cells, to coexpress a human precursor 
of insulin and the regulatory region of glu-
cose-dependent insulinotropic peptide 
(GIP), a hormone that normally promotes 
insulin release. Mice transgenic for the in-
sulin-GIP combination produced human in-
sulin and were protected from diabetes in-
duced by the P cell toxin streptozotocin. 
Despite destruction of P cells, these mice 
could tolerate an oral glucose challenge. 

FOCUSING ON BROKEN D N A  
The formation of double-strandbreaks (DSB) 
in DNA leads to the localization of DNA 
damage sensors such as y-H2AX and NBSI 
within the nucleus. Extensive DSB occur dur-
ing the process of somaticV(D)Jrecombina-
tion required for the generation of T cell and 
Bcell receptors.H.T. Chen et aL (p. 1962),us-
ing antibody staining and confocal mi-
croscopy, observed that foci of y-H2AX and 
NBSI localized at sites corresponding to 
V(D)J recombination in developing thymo-
cytes. Such foci were not detected in cells in 
which recombination had ceased or that 
lacked the enzymatic machinery necessarv 
for DNA recombination. DNA sensors mi$ 
be recruited to sites of V(D)J recombinati 
as a means of preventing unwanted and F 

T 
tentially oncogenic translocations that could 
occur during these recombination events. 

GElTlNG AN EARFUL 
Classical embryological experiments sug-
gested that the vertebrate inner ear is ini-
tially specified by signals both from meso-
derm and neuroectoderm. Ladher et  al. (p. 
1965; see the Perspective by Graham) have 
now identified some of the molecular sig-
nals involved in the chick. A new variant of 
the FGF family, FGF-19, is responsible for 
signaling from the mesoderm to promote 
development of the otic placode. FGF-19 is 
present in the right place for only a brief 
period of time-just long enough to set up 
the next steps, such as activating Wnt-8c 
signaling from the neuroectoderm. Togeth-
er, these signals direct formation of the otic 
placode and induce appropriate expression 
of avariety of ear-specific genes. 

PERMANENT RECORD 
In many cellular systems, polarity is critical 
for further development. Diploid yeast cells 
exhibit a distinctive and predictable pattern 
of budding at their poles that requires a 
sort of memory for previous bud site usage. 
T. Chen e t  al. (p. 1975) now describe the 
identity of a long-lived marker of polarity 

:ROM PACE 1853 I 
that is deposited at the bud site and re-
mains there through many generations-
the Rax2 protein. 

ABOVE-AVERAGE PERFORMANCE 
The models of orientation selectivity in the 
primary visual cortex that have been devel-
oped are still incomplete.The observed in-
variance of orientation tuning for different 
stimulus contrasts has been repeatedly 
pointed out as one of the unsolvedproblems 
for the dominant so-called feedforward 
model of information flow. Anderson et  al. 
(p. 1968; see the Perspective by Volgushev 
and Eysel) show that averaged membrane 
potentials of nerve cell recordings, which 
contain high-frequencystochastic compo-
nents, do not provide a consistent relation 
between these averages and the average 
spike probability of a neuron's output. In-
stead, the high-frequency components pre-
sent in the recordings are of such amplitude 
and steepness that they force the nerve cell 
to generate action potentials even if the 
average levelremains clearlysubthreshold. 

CULTURALADAPTATION 
Heoatitis C virus lHCVl infection has 

'HISWEEKIN SCIENCE 
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new theraGes has been the absence of a re-
liable cell-culture system for studying viral 
RNA replication. In a study of a previously 
described replication system, Blight et al. (p. 
1972; see the news story by Marshall) have 
discoveredaconstellation of adaptive muta-
tions in the HCV nonstructural protein 
NSSA that confer greatly increased replica-
tive capacity to HCV RNA in vitro. These 
mutations have been used as tools to estab-
lish a more robust system for genetic and 
functionalanalyses of HCV. 

MORETHAN LIGHT WORK 
Rhodopsin, one of the proteins responsible 
for sensing light in the eye, is also important 
in the generation of photoreceptor cells-
photoreceptorsthat lack rhodopsin degener-
ate. Chang and Ready (p. 1978; see the Per-
spective by Colley) managed to prevent pho-
toreceptor degeneration in Drosophila lack-
ing rhodopsin by expressing a constitutively 
active form of a Rho guanosine triphos-
phatase, Dracl. It appears that Dracl orga-
nizes the actin cytoskeleton in the develop-
ing photoreceptor cells. Rhodopsin appears 
to play an additional role beyond sensory 
perception in that it activates a signal trans-
duction pathway to stimulate morpho-
genesis duringdevelopment. 
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survey seeks to identify the ethical 
issues that advances in science and 
technology are likely to raise in the 
2 1stcentury. Whatever your 
discipline or stage of your career, 
your participation will help 
COMEST and AAAS develop 
programs and activities that address 
these issues. 

T h e  core of the survey consists of 
the following four questions: 

Briefly describe the ethical 
issues you believe your 
discipline faces because of 
emerging areas of research or 
technology. 

W h a t  advances in 
communication and 
information technologies do 
you believe will pose the 
greatest ethical challenges for 
scientists, engineers and 
society at large? 

I f  ethics were to be taught as 
part of the formal curriculum 
in your discipline, which issues 
would it be essential to cover? 

I n  your opinion, what specific 
actions could be taken to 
improve the ethics education 
and training of scientists and 
engineers? 

Survey results will be reported 
later this year on the Next Wave 
Web site. 

T o  complete the survey, please visit: 

WWW .NEXTWAVE.ORG 
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Applied 
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Biosystems and Hitachi, Ltd., as well as patented technology of PE Cwpwaiim. The A81 ~ MS and its design andAppiied B i i e m s  are registered 
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Gene array analysis is a powerful way to  simultaneously analyze thousands 
of sequences; the only blg drawback is the expense o f  the arrays.The new 
ULTRArray-AdvantageTM System decreases your cost of membrane array analy- 
sis by allowing each membrane to  be hybridized I 0  or more times with no loss 
of signal. This innovative System contains 2 identical high-density membrane 
arrays, plus all the reagents necessary for probe synthesis, membrane hybridiza- 
tion, washing and stripping. All you supply is the RNA samples, 33P-dATP for 
probe labeling and a phospholmager for analysis. 

Each ULTRArray is spotted in duplicate with more than 8400 human sequences 
drawn from Incyte Genomics' proprletary cDNA clones. More than 6.000 of 
these cDNAs are annotated, leaving thousands for gene discovery. The Human 

2 ULTRArray-Advantage System is a simple way for any lab to  afford the power 
4 of array analysis. 
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Q 

The ULTRArray Membrane is manufactured for Ambion, the RNA Company, by lncyte Genomlcs 

The ULTRArray-Advantage reagent System contains patent pend~ng and novel technolog%es developed by Ambion. 
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iBIink- Info 
P R O D U C T  I N F O  
I N  A BLINK!  

For an instant iBlinkm email regarding 
ULTRArray7"-Advantage System information, 
contact us at iblinkarray@ambion.com. 
Information may also be obtained by phone 
or fax. 

U.S. (800)888-8804 
Canada (800)445-1 16 1 

For a complete list of distributors 
visit http:llwww.ambion.com 

http:iblinkarray@ambion.com
http:llwww.ambion.com
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" W I T H  CHEMDEX, M U C H  O F  O U R  DAILY PROCUREMENT 


W O R K  HAS BEEN REDUCED.  O U R  BUYERS USED T O  S P E N D  


60-70 PERCENT O F  THEIR TIME PROCESSING ORDERS. 


CHEMDEX HAS C U T  T H A T  TIME I N  HALF. AS A RESULT, WE'RE ABLE T O  


S P E N D  M O R E  T I M E  O N  V A L U A B L E  T A S K S  
LIKE STRATEGIC ANALYSIS A N D  FORECASTING." 
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What's behind the genomic revolution? 

Ulnfor~ax"High-ThroughputResearch" 

GenoMaxTM 
Enterprise Bioinformatics System for High-Throughput  Research 

Vector NTI@Suite 
Desktop Software for  Integrated Sequence Analysis and Data Management  
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Picture: Model of a Taq DNA Polymerasewiih a DNA strand. 

TripleMaster PCR System: 
Triple your success! 

The TripleMaster PCR System from Eppendorf is h DNA gDNA 
an innovative three-in-one kit combination. Its unique 
mixture of three key components - Taq DNA M 1 10 20 30 401 14.8 6.5 9.3 15 18 22 261 M 

Polymerase, Polymerase Enhancing Factor, and Proof 
Reading Enzyme - combines with two new buffers to 
produce outstanding results for Long Range PCR, High 
Fidelity PCR, or the amplification of complex templates. 

Long Range PCR: High product yield with fragment 
lengths of up to 40 kb and more 
High Fidelity PCR: The High Fidelity Buffer and the 
unique enzyme mix guarantee minimal error rates 
Complex templates: TripleMaster easily takes care 
of troublesome secondary structures and high 
GC-content 

Want to find out more? Visit us at www.eppendorf.com 

@ Amplification of 10-40 kb fragments from A DNA and 4.8-26 kb fragments from 
human DNA with Tr pleMaster PCR system using the special Tuning BufferTM. 
Double bands (gDN4)are caused by amplificationof the two different allels. 

In touch with life 

Eppendorf AG ,22331 Hamburg . Germany. Phone +49 40-53801-0 . Fax +49 40-53801-556 . e-mail: eppendorf@eppendorf.com . home page: http://www.eppendorf.com 

Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . Phone 800-421-9988 or 516-876-6800. Fax 516-876-8599 
website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 
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STATISTICA Enterprise Versions: SEWSS (SPC) and 
SENS .I)ata \\arellou\e integration, data mining, e s t en i \ e  groupriare fi~nction;~l~n. 

Ovcrscas prices Li'!: lugher Do~ncs(ics l h  S 12: 30-da! money hack g1llar:ultee. 

STATISTICA has received the highest 
rating in EVERY comparative review of 
statistics software in which it was 
featured, since its first release in 1993. 
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StatSon Pacific Pty Ltd. (Melbourne, Australia), ph. +613-9521-4833, fax- +613-9521-4288 Statsoft ltalia srl (Padova, Italy), ph: t39-049-893-4654, fax: +39-049-893-2897 
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r Plenary Lectures 

@ Topical Lectures 

a More than 130 Symposia 

Three Exciting Seminars 

Career Development Workshops 

r Science Career Fair 

Exhibition Hall 

Many opportunities still remain for exhibitors 
at the 2001AAAS Annual Meeting. Get your 
message or image across to those who attend 
the meeting! 

Exhibit Hall Booths 

Meeting Sponsorships 

Advertising in the 

2001 ProgramIAbstract Book 

For more information and a prospectus 

contact: Kathleen Feehan, AAAS Exhibit 

Sales Manager 


Phone (202) 326-6736 

E-mail kfeehan@aaas.org 

Web www.aaas.org/meetings 


DONAGHEY OF INFORMATION SCIENCE,COLLEGE December 2000 
AND SYSTEMSENGINEERING 
Office of the Dean 

The RL4S Annual hleet~ng IS always one of the year's premler scientific events, and we expect 
the 2001 meetlng to be truly exciting The program 1s d~verse, comprehensi~e and showcases 
some of the most exciting, cuttmg edge work in sclence and englneenng Lik are assembl~ng 
lectures. symposia, seminars and other events that ~ 1 1 1challenge and inform you on a w d e  arra) 
of emerglng Issues In science, engmeenng and technolog: 

hlany remarkable advances in sclence and englneenng hold great promlse for the future M'lth 
complet~on of the human genome, attention turns now to the application of t h ~ s  masslye body of 
informat~on. The 2001 Genome Seminar all1 examme many of the Issues. ~ncludmg drug develop- 
ment. proteomlcs, data management and ethics that this new frontier presents Equally exclting are 
the startling potent~als that all1 be presented ~n a special semlnar on nanotechnology Leading 
researchers will present the opportunit~es and challenges of nanotechnology in matenals sclence. 
med~cine, electron~cs, and computing. 

In a d d ~ t ~ o n  to the outstanding sessions on cutting edge science and engineenng, the meeting all1 
prollde the unusual opportunity to hear in-depth d~scussions on a w d e  range of Issues that confront 
us all-from how to best educate our children to the role of science In government to internat~onal 
en~lronmental inltlatlves 

Wlth meeting co-chairs, hlichael B~shop of the University of California at San Franc~sco and 
Goery DelacBte of the Exploratonum. I Invite you to be a part of a most excitlng and mtellectuall) 
st~mulating week. 

I look fontard to seelng you In San Franclsco1 

h lay  L. Good 
,ilAASPnstdent,L'niversttj of Arkansas a t  Little Rock and  Venture Capltal Investors, L.L C 

1 For meeting updates and online registration : www.aaas.org/meetings ) 

mailto:kfeehan@aaas.org


Lectures 

Thursday, February 15 

Student Science Convocation 
5:ooPM-6:3oPM 

American Junior Academy of Sciences Poster 
Displays 

AAAS President's Lecture and 
Reception 
6:3oPM-9:ooPM 

Mary L. Good, President, AAAS, 
Venture Capital Investors and 
University of Arkansas at Little Rock 

Friday, February 16 

Plenary Lecture 
6:30PM-7:30PM 

Karen Stephenson, Chair and CEO, 
NetForm and Anderson School of 
Management, UCLA 

Saturday, February 17 

Plenary Lecture 
6:3oPM-7:3oPM 

Francis Collins, National Center for 
Human Genome Research, National 
Institutes of Health 

Sunday, February 18 

Plenary Lecture 
6:3oPM-7:3oPM 

J. Craig Venter, President and CSO, 
Celera Genomics 

Monday, February ig 

Plenary Lecture 
8:ooAM-9:ooAM 

Alfred Berkeley,* President, The NASDAQ 
Stock Exchange, Inc. 

Plenary Lecture 
6:3oPM-7:3oPM 

David Malin, Photographic Scientist and 
Astronomer, Anglo Australian Observatory 

*Invited, not yet confirmed 

-

Topical Lectures 

Friday, February 16 

Morning Lectures (8:ooAM-8:45AM) 

Daniel Kleppner, Massachusetts lnstitute o f  
Technology 
Two Hundred Years of Quantum Physics 
-
_Q) Luis Villarreal, University of California-lrvine 
Role ojPersist~ng DN.4 Viruses and Retroviruses In 
Host Evolution 

Special Lecture (12:3oPM-i:15PM) 

Philippe Busquin, Commission for Research- 
European Union 
Towards a European Research Area Opened to the 
World 

w Afternoon Lectures (1:30PM-2:15PM) 

Troy Duster, University o f  California-Berkeley 
Human Genetic Technologies and Taonomies: Old 
Wine in New Bottles and hrew Wlne in Old Bottles 

Judy Kegl, University o f  Southern Maine 
Language Emergence in a Language-Ready Brain 

Norman Neureiter, U.S. Department of State 

-@,~ i s a  Randall, Massachusetts lnstitute o f  
Technology 
New Dimensions to Einstein's Grav~ty 

Saturday, February 17 

Morning Lectures (8:ooAM-8:45AM) 

Lewis Branscomb, John F. Kennedy School of 
Government, Harvard University 
Setting the Standard for Scientqic Integrity: 100 
Years of NBSINIST 

Charles Groat, U.S. Geological Survey 
Natural Hazard Reduction: Is Our- Science Bold 
Enough? 

@ Maria Elena Zavala, Cali forn~a State 
c n i v e r s ~ t ~ - ~ o r t h r l d ~ e  
Molecular S~gnals In Plants 

rn Afternoon Lectures (2:ooPM-2:45PM) 

Donald Kennedy, Stanford University and 
Science Magazine 
N e w  Testsfor Science 

Isaiah Warner, Louisiana State University 
Diversity: A Necessary Component oj Science 

JOHN P. MCGOVERN AWARD LECTURE' 


Brenda Milner, Montreal Neurological Institute, 

McGill University 


Sunday, February 18 

Morning Lectures (8:ooAM-8:45AM) 

Susan Quinn, Author 
Mane Curie 

Mark Yim, Xerox PARC 
Rethinking Robotics: A Modular ReconJigurable 
Approach 
-
@ Alison Gopnik, University o f  California- 
Berkeley 
The Scientist in the Crib 

Special Lecture (I:ooPM-I:~~PM) 

Rita Colwell, National Science Foundation 

w Afternoon Lectures (2:ooPM-2:45PM) 

Margaret Johnston, National lnstitute for 
Allergy and Infectious Diseases, National 
lnstitute o f  Health 
Progress in HIVIAIDS Vaccine Development 

Jerry Nelson, University o f  California- 
Santa Cruz 
Astronomy and Adaptive Optics 

GEORGE SARTON AWARD LECTURE: 

David A. Hollinger, University o f  California- 
Berkeley 
Why  AreJews Preeminent in Sc~ence and Scholarship? 
The Veblen Thesis of 1919 ~econsidered 

Cynthia Kenyon, University o f  California- 

San Francisco 

The Regulation oj Agng In C elegans 

Monday, February 19 

Afternoon Lectures (2:ooPM-2:45PM) 

Goery DelacBte, The Exploratorium 
Apoptosis: The  W a y  for Science Centers 
to Thrive 

Paul Sereno," University o f  Chicago, 
Dinosaurs 

'Invited, not yet confirmed 

@ Science Innovation 

( Information as of 11/13/00 www.aaas.org/meetings 2 



2001 AAAS ANNUAL MEETING & SClENCE 1NNOVATlON EXH lB1TlON 


NANOTECHNOLOGY 
A New Frontier for Science 
and Engineering 

T h u r s d a y ,  F e b r u a r y  1 5  

1 2 : o o N O O N - 5 : 3 o P M  

Fr iday,  F e b r u a r y  16 
g : o o A M - 1 2 : o o N O O N  

2 : 3 o P M - 5 : 3 o P M  

Organ~zed b) Philip H .4belson, M S ,Charles W Clark 
hational lnstltute of Standards and Technology 
James Ellenbogen, hlitre Corporation, Paul Aliv~satos. 
C'nivers~ty oi California-Berkeley and hl~chael 5 Strauss, 
ALAS 

2 0 0 1  GENOME SEMINAR 
Beyond the Human Genome 

Saturday, F e b r u a r y  17 
g : o o A M - 1 2 : o o N O O N  

3:ooPM-6:ooPM 

Sundav. F e b r u a r v  18 

Organized by 1 Craig Venter. Celera Genomlcs, 

Clam Fraser, TIGR and Barbara Jasn): ;tk4S and Science 


The 2001 Genome Seminar is cosponsored by ;tk4S. 

Sc~ence LZagazine and The Institute for Genomic Research 

(TIGR) 


2 0 0 1  FORUM FOR SCHOOL 
SCIENCE AND MATHEMATICS 
Addressing Critical Issues in 
K-12 Science, Mathematics and 
Technology Education: What Can 
Urban School Districts DO? 

Monday, F e b r u a r y  19 
9:30AM-6:30PM 

Organized by Shirley hlalcom, hladelme Long and 
Betty Callnger ;U- \S  

The emerglng fleld of nanotechnology p r o \ ~ d e s  ncn. 
opportunltles to transform \ride areas of sclence and 
englneerlng The unlque behallor of nanoscale mate- 
rials enables them to serve as catalysts and to take 
advantage of glant lnagnetlc resistance they afford 
Further, new lnstrumentatlon 1s pronding the tools 
for esplorat~on and man~pulatlon of the nanoscale 
ennronment '4s a successor to the current technology 
employed In s111con and other sem~conductor dev~ces,  
nanoscale materials promise a new 'computer re\-olu- 
tlon." Laborator~es and research lnstltutes In the U 5. 
have been increas~ngly actlve In s t u d ~ e s  related to 
nanotechnolog and nanoenglneerlng. Hose\-er,  these 
face a rap~dly  lncreaslng global competltlcin To t h ~ s  
end, recent go\-ernn~ent ~nltlatl\-es prov~de  promlse of 
much-needed funding for t h ~ s  work Thls seminar \\111 
esamlne Important opportunltles presented by nan- 
otechnologi for engineenng. technology science and 
jocieti It ~vill encompass several areas where r h ~ s  
technology promlses transforming Inno\'atlons she\\-
casing the a-ork of leadlng scientists and engineers In 
this emerging f~e ld  

The recent sequencing of the human genome. although ~t 

represents an enormous landmark In the histon of scl- 
ence, 1s not the end but the beginning oi a new era of 
research From microarray technology to DL4 vaccines 
to taking the first steps Into the ne\v front~er of pro- 
teomics-th~s two-dav semlnar ev~lores the new kinds 
of research that IVIII be poss~ble aAd the netv technologies 
b e ~ n g  developed 

Among the topics to be addressed are whole genome 
sequencmg, comparative genomlcs regulatory reglons. 
proteomlcs. mlcroarrays, SNPs, iunctlonal genomics. 
genetlc networks, pharmacogenom~cs, artiflc~al chromo- 
somes. DK,4 patentmg and genetic d~scr~mlnarlon 

The 2001 Forum lor School Sc~ence and LZathematlcs 
\v~ll be devoted to Issues ~dent~fied by urban school d ~ s -  
trlcts In Cal~fornla and across the natlon as crltlcal to the 
teaching and learning of science and mathematics These 
include (1) strategic uses of technology to support chil- 
dren's cognitive development. (2) what mathematics 
should be to all students, (?) Ilterac). and K.12 
science education, and (4)recruitmg, preparmg, and 
retalnlng K-12 teachers of mathemat~cs and sclence 
Part~cipants ulll discuss these toplcs ~n multi-hour ses-
s ~ o n sorganized by practitioners and researchers In addi- 
tion to group d~scuss~ons,  a panel of superintendents 
from large urban d~s t r~c ts  \t-~ll address these Issues and 
others that they have faced \t-h~le leading system-u~de 
programs LO improve mathemat~cs and sclence educat~on 

Paul Alivisatos, UC-Berkeley 
Phaedon Avouris, BM-Yorktown 
Charles Ciark, N S T  
Harold G. Craighead, Cornell Univ 
Mildred Dresselhaus, MIT 
Donald Eigler, IBM Aimaden Rech Cntr 
lames Elienbogen, MITRE 
Franz J. Himpsel, Univ o f  WI 
Phil Kuekes and Stan Williams, Hewlett-Packard 
Uzi Landman, GATech 
Neal Lane,* Asst. to  President far Sci and Tech 
lames Meindl, GATech 
Pierre Petroff, Univ of  CA-Santa Barbara 
Mara Prentiss, Harvard Univ 
Mark Reed, Yale Univ 
Michael L. Roukes, Caltech 
Samuel Stupp, Northwestern Univ 
George Whitesides,* Harvard Univ 
Ellen Williams, Univ of  M D  
Bernard Yurke, Bell Lab, Lucent 

* Invited, not yet confirmed 

Sprakri-s ~nciude 

Arkin,* 'IanfordIJniv 
Aravinda Chakravarti.* john Hopkins Univ 
Andrew Ceiera Genomics 

John Doll, U.S. Pat Off 
Bernard Dujon, CNRS 
MichaelEisen* Lawrence Berkeley Nat'l Lab 
Eric Green, NHGRllNlH 
Lerov Hood.* Univ o f  WA 
~ e n n i sHochstrasser, Geneva Univ Hosp 
Mike Hunkapiller, Appl Byosyst 
Barbara Jasny, AAAS and Science 
Stuart Kim, Stanford Univ Med Cntr 
Gavin Macbeath. Harvard Univ 
Joe Nadeau, CWR Univ 
Greg Petsko, Brandeis Univ 
Wendell Weber, Univ MI 
Hunt Willard, CWR Univ 
Barbara Woid, Caltech 
I,Craig Venter, Celera Genomics 

* Invited, not yet confirmed 

Among those organl-tng panels and speak~ng arc. 

Louis Gomez, Northwestern University 
Elizabeth Stage, University of California System 

Jerry Fresno Unified SchoolDistrict 
Maria Lopez-Freeman, California Science Project 
Martin Friedman, National School and Community Corps. 

Woodrow Wiison National Fellowship Foundation 
Santiago Wood, Fresno Unified School District 

For meeting updates and online registration: www.aaas.org/meetings ) 3 



FEBRUARY 15-20 : 2001 SAN FRANCISCO : CA 

Brain, Mind and Behavior 

Reaaqg & D y s e x a  :he Bra n 
A d d c t o q  Is a B r a r  Disease 
Statistics in Natural  Language 
O r i g r  o f  Mathematical  T h r k i n g  
Many Lang~ages-One Grammar 
The Hlrman B r a n  After I n j ~ r y  
Wine & Conversation 
Precursors t o  Human Communicat ion 
Moda l i t y  Effects o n  Language 
Language Learning in Infancy 

CommunicatingScience 

Jugg ing .  M a g i c  Sports an0 Combinatorlcs 
W h o  Should Wri te the Story o f  Science? 
Communicat ing the  Future 
S c e r c e  & the News Meola 
Science Is Fun'  
Science & Conflicts o f  Interests 
C o m r r u n ~ c a t i n gSustainabii:y 
Biotechnology Communicat ions 
What  Makes a Sc ence Book Become a Best 
Seller? 
Science Fiction & Science 

DoingScience Globaliy 

I n t  Efforts t o  Stop n v a s v e  Species 
Sc~ence& Health D~spari t ies 
Int ' :  Efforts t o  Stop n v a s v e  Species 
Sclence a t  the Earth's Poes  
Drug Abuse Research Lattn Amerlca 
Scence at tne Eartns Poes 
Sclence &Technology in Latin A r r e r c a  
P o l ~ t a n t sW l t r o u t  Boraers 
Agr 8:otech & the  P d b l c  Sector 
Globalization o f  Science 
Global Perspectives ov Emerging Research 
Capital, n n o v a t  on  & the  Pacific R I ~  

Education and Pubtic 
Understanding of Science 

Science Education as a Subversive Activity' 
Policy fo r  Pre-College Science Eddcat~on 
Minor , ty  Outreach in Science & M a t h  
Techno:ogica Literacy 
Beyona TIMSS Professional Development 
M a k ~ n gA c t ~ v eLearn~ngSuccessfu: 
Journey Beyond TMSS New Insights 
"Ant ievoldt ionisrr"  What  Changea? 
Compdterized Aaaptive Testing 
Collaboration o f  Scientists & Mdsedrrs 
The Literacy Criss in Deaf Education 
B:inqing Space Scieqce t o  Earth 
H~s tor ,ca lSc~ences& S c ~ e r c eEducat~on 
G e n e t c a v  M o d l f e d  Fooas 

Environment, Food and Natural 
Resources 

Prosaects for F e e d r g  10 Bill on  People 
The Livestock Revolution 
Food Safety & the Tech R e v o u t i o r  
Slrbgiaciai Lakes Planetary Perspectve 
Carbon M g m t  Energy & Environment 
Nat l r ra  D~sastersA o c g  the Pac~f icRim 
Pre-European Landscapes o f  the West 
Advances in Wine & Cheese 
The Aouaculture Paradox 
Archaeology & SuStainabIe Development 
Science & Water Issues o f  Northern CA 

Life Science and the Science of Life 

Deep-Sea Hydrothermal Vents Life 
Phylogeny Evolution & Genomics o f  Plants 
Unaerstandlng Domestication 
The Sc ien t f  c Role o f  Nat ional Parks 
Biology In to  Space. Gravity 
The Future o f  Plant and Animal Biotech 
Earth System Sclence Quiet Revoiut ion 
Life s Corrpex  
Influences o n  B o  Communi ty  Structure 

Looking Beyond Earth 

FRI A M  Assembling t r e  Universe Star Formation 
SAT A M  From Gas a r a  Gravity t o  Galaxies 
SAT P M  R e b u a n g  t'le Galactic Neighborhooa 
SUN A M  A Telescope the Size o f  Earth 
M O N  A M  Infrared Astronomy. Molecules o f  L ~ f e  
M O N  P M  H u m a r  Exploration o f  Space 
M O N  P M  Panetary  Systerrs Origin and Evolution 

Medicine and Public Health 

Support  During Pregnancy & Bir th 
B o a c t v e  Lipids & Crug Discovery 
Nov-lv,ectabe Insulin-A Reality? 
Stem Cell & Parkinson's Disease 
The Reblrth o f  Tetracycl nes 
Malaria in Africa 
Screening fo r  Inborn Diseases 
The A u t o l v m u n e  D~seases-Why W o ~ e r ?  
Stress & Health 
How Long Can Hurrans Live? 
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BRIGHT, SENSITIVE, VERSATILE, 
SIMPLE... TRF 

Drug Discovery Research C n c a  Scree~ing 

v V 

TRF 

Now you can achie1.e glo~vingresults with 'TRF 

for proteins, nucleotides, a1 
small lanthanide chelates 
(ELI.Sm. Tb, and Dy) lvith 
excellent sensitivity, TRF 
labeling technology can 
be used to detect analyte 
as lolv as 0.1 fnlol. In 
addition, multiple 
chelates can also be used 
in a multiplex format. 

provide high sensitivity. 
and make them an 
excellent alternative to 
radioisotope labeling: 

Long fluorescence 
decay after excitation (up  to a millisecond) allo\\~s 
time-delayed signal detection (e.g.,50 microseconds) 
to virtually eliminate background. 

Large Stokes shift (e.g..ex. and em. for the Eu-chelate 
are -340 nm and -615 n m  respectively) minimizes 
crosstalk, resulting in a high signal-to-noise ratio. 

PerkinElmer Life Sciences offers you a choice of 
lanthanide chelates. For example, Isothiocyanate (ITC), 
dichlorotriazine (DT),and iodoacetarnide (IA) activated 
chelates are good for labeling free amino or sulfhydryl 
groups on proteins and modified nucleotides. Our \ V 1  
and \V8 series chelates are designed for homogeneous 
(LANCE) assays. In addition. lve provide many 
lanthanide chelate labeled products for assay develop-
ment and HTS, as ~ve l las services for labeling and 

To shed more light on lvhat PerkinElmer and TRF can 
do for you, call 1 800-551-2121, or order online at 
~vww.perkinelmer.com/wal~a11aco~11ine. 

PerkinElmer-' 
life sciel ices 

Worldwide Headquarters: Perk~nE l~nerL ~ f eScences  549 A b a ~ i yStreet B o s t o ~ i ,M A  021 18-2512 USA (8001551-2121 
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Handbook of Experimental Pharmacology 

The Handbook of Expermenfa/ Pharmacology publishes 
reviews of the most significant areas of pharma- 
cological research, written by leading interna- 
tional authorities including Nobel prize winners, 
in topical volumes. 

--] Volume139 

H. Nau,W.S. Blaner (Eds.) 

Retinoids 
The Biochemical and Molecular Basis 
of Vitamin A and Retinoid Action 
1999. XXVIII, 619 pp.81 figs., 36 tabs. 

Hardcover *DM 689 

ISBN 3-540-65892-0 


1 Volume 140 


K.von der Helm, B.D. Korant, J.C. Cheronis (Eds.) 

Proteases as Targets for Therapy 
2000. XXVIII, 410 pp. 58 figs., 16 tabs. 

Hardcover *DM 549 

ISBN 3-540-661 18-2 


Volume 141 


P. Jonas, H. Monyer (Eds.) 

lonotropic Glutamate Receptors 
in the CNS 
1999. XXII, 535 pp.70 figs., 38 tabs. 

Hardcover *DM 499 

ISBN 3-540-661 20-4 


Volume 142 


R.C. Cameron, G.Feuer (Eds.) 

Apoptosis and Its Modulation 
by Drugs 
2000. XXV, 478 pp 73 f~gs., 12 tabs 

Hardcover *DM 598 

ISBN 3-540-661 21 -2 


Orders from US. and Canada 

should be sent to: 

springer-ver~agNY, Inc. 

P.O. Box 2485. Secaucus, NJ07096-2485 

Call to11 free: I-800-springer 

Fax: (201) 348 - 4505 e-mail: orders@springer-ny.com 

or to your bookstore 


Orders from other countries 

should be sent to: 

Springer. Customer Service 

Haberstr. 7 -69126 Heidetberg, Germany 

Tel: +49 (0) 6221 - 345 - 21 718 

Fax: +49 (0) 6221 - 345 - 229 - e-maif: orders@springer.de 

or to your bookseller 


* Recommended retall prlces Prlces and other details are subject to change 
wlthout notlce In EU countries the local VAT 1s effectwe d&p . 7145 MPPiSF 

Volume 1 43 


Mayer (Ed.) 

Nitric Oxide 
2000. XXX, 667 pp. 73 figs., 34 tabs. 

Hardcover *DM 699 

ISBN3-540-661 22-0 


Volume 144 


F. Ckmenti, D.Fornasari,C. Gotti (~ds.) 

Neuronal Nicotinic Receptors 
2000. XXXI, 821 pp. 77 figs., 22 tabs. 

Hardcover *DM 699 

ISBN 3-540-66123-9 


Volume 145 


K. Aktories, I.Just (Eds.) 

Bacterial Protein Toxins 
2000. XXXII, 700 pp. 120 figs., 25 tabs 

Hardcover *DM 759 

ISBN 3-540-661 25-5 


Volume 146 


F. Bachmann (Ed.) 

Fibrinolytics and Antifibrinolytics 
2000. XX, 61 0 pp.47 figs, 1 In color, 50 tabs. 

Hardcover "DM 693 

ISBN 3-540-661 26-3 


Volume 147 


M. Endo,Y. Kurachi, M. Mishinia (Eds.) 

Pharmacology of Ionic Channel 
Function: Actiqators and Inhibitors 
2000 XXXI, 662 pp 107 f1gs.,25 tabs. 

Hardcover *DM 649 

ISBN 3-540-66127-1 


Volume 148 


T. Kenakin, J.A. Angus (Eds.) 

The Pharmacology ofFunctioiMI, 
Biochemical, and Recombinant 
Receptor Systems 
2000. XX, 448 pp. 132 figs, 20 tabs 

Hardcover *DM 549 

ISBN 3-540-661 24-7 
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' ?  < i 
rent sized products expressed using the TNT@ 

ick for PCR DNA System and FluoroTect'" ,,in vitro Translation Labeling System. 
I was v~suallzeduslng a H ~ t a c h ~FMBlOz I I  

canner Lane 1 no DNA Lane 2 Luciferase control 
DNA (61kDa), Lanes 3-6, APC (adenomatous poly-
posis cola locus PCR products, 40-80kDa. 

Datacanbeobtained in 
minutes, eliminatingovernight 
exposures associated with radioac-
tive-based systems or time con-
sumins steps utilized by traditional 
non-isotopic m&hodologies. 

Results are based on 'in-gel' 
detection. No requirementsto transfer, fix, 
dry or electroblottingof gels. 

None of the safety, rregula-
tory or waste disposal issuesmisted 
with radioactivity. 

The system can !.R wdVJith a 
variety of Promegatranslationsystems 
including: Rabbi RetRculocyteLysate, TNT@ 
CoupledTranscilptioaranslatianSystem, 
Wheat Germ Extract, and E coliS30 Extract. 

Comparableto r a d i e  and 
traditional non-radioactive!+?+terns. 

Promega's new RuoroTectt"6reenk, invitro 
Translation Labeling System is the first of a 
new generationof protein labeling systems 
that eliminatesihe use of radioactiwity and the 
additinat sBps associatedwitkt other non-

a' radioactive methods. 

The system is based on a hjsine chargd 
tRNA that is labeled at the epsilon position 
of the lysinewith the ffuorophore BQDIPY'? 
Fluorescent lysine residueswill be hzcorpo-
ratedinto synthesize&proteins &ring in vitro 
translation reactions,eliminatingthe need for 
radioactivity.FIuorescently labeledproteins 
are resolved by SDS-PAGE eWro@oresis. 
Detectionof the labeled proteins isaccom-
p l W  in 2-5 minutes -directly'ingel' by a 
laser based fluorescent gel m e r .  

For more informationor to piace an order, 
call us toll free in the USA at &06-356-9526 
or contacf vour localbrand? or distributor. 

ThT is a registered trademark of Promega Corporalton FuoroTect is a trademark of Promega Corporation 
BODIPY is a registered trademark of Molecular Probes 
FMBlO is a registered trademark of Hltachi Sowa re  Engineering Company Ltd 
Products ma) be covered b) pending or issued patents Please vslt our ~ e bsite for more information 
The PCR process is covered by patents issued and applicable ln c e m n  countries Promega does not encourage or support the 
unauthonzed or unlicensed use of the PCR process Use of this product is recommended 101persons that either have a license 
to perform PCR or are not required to obtain a license 

Promega Corporation 2800 Woods HOI IOV/Road Madson. Wl 53711-5399 USA Telephone 608-274-4330 
Fax 608-277-2601 
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