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COVER lnvading species such as the rosy wolf snail (EuglandinaScience rosea) (shell Length, -5 cm), a Florida import that now preys on 
native Hawaiian snails, are devastating ecosystems worldwide. 
Although ecologists still cannot predict invasions with certainty, b

www.sciencemag.org researchers and policy-maken are finding new ways to battle these 
organisms. See the special News Focus beginning on page 1834. 
[Photo: JackJeffrey] 

1826 
A safer way t o  
grow vaccines? 

W A T C H  
1815 

THISWEEK IN 
SCIENCE 
1817 

AMERICAN 
ASSOCIATIONFORTHE 
ADVANCEMENTOF 
SCIENCE 

NEWS OF THEWEEK 

1826 BIOMEDICINE:FDA Weighs UsingTumor 
Cell Lines for Vaccine Development 

1827 CLIMATE CHANGE: New Center Gives 
JapananArctic Toehold 

1827 NSFAND NASA BUDGETS:Rhetoric Meets 
Reality on the House Floor 

1829 EUROPEANUNION:Tough Questions Greet 
New ResearchChief 

1830 BlOTECHNOLoCv:Wellcome SeeksNew 
Home for BusinessPark 

1833 lNTERNATlONALEXCHANGES: Iranian 
Delegation Makes Rare U.S.Visit 

NEWS FOCUS 
BlOlOGlclu INVADERS 

1834 PREDICTINGINVASIONS:Biological 
InvadersSweep In 

1836 FlGHnNG BACK: Stemming the Tide of 
lnvading Species 

KeepingParadise Safe for the Natives 
VanquishingNutria: Where There's a 
Wil1,There's aWay 

1831 COsMOLoCv:Firming Up the Case for a 1 ~ 1B ~ O L ~ ~ C A LcoNTROL:~ i ~ h t i ~ ~~i~~wi th  
Flat Cosmos Fire 

1831 LASER FUSINA Less PowerfulNIFWill 
Still Cost More 

Australian Biocontrol Beats Rabbits, But 
Not Rules 

REPORTS 1883 
1883 Instability of Magma Flow fromvolatile- Modelingthe  

DependentViscosity J. j.Wylie, B.Voight, J. rise and fa l l  
A. Whitehead o f  Montserrat 

Climatevariability in Northwest Greece 
Duringthe Last Interglacial M. R. Frogley, 
P. C.Tzedakis, T. H. E. Heaton 

lron lsotope BiosignaturesB. L. Beard, C. 
M. Johnson, L.Cox, H. Sun, K. H. Nealson, C. 
Aguilar 

Oxygen and lron Isotope Studies of 
Magnetite Producedby Magnetotactic 
BacteriaK. W. Mandernack, D.A. Bazylinski, 
W. C. Shanks III,T. D. Bullen 

Optical Measurements of lnvasive Forces 
ExertedbyAppressoria of a Plant 
PathogenicFungus C. Bechinger, K.-F. 
Giebel, M. Schnell, P. Leiderer, H. B. Deising, 
M. Bastrneyer 

1899 Formationof CycloidalFeatureson Europa 
G.V. Hoppa, B. R.Tufts, R. Greenberg, P. E. 
Ceissler 

1902 Ultrasonic Depositionof High-Selectivity 
NanoporousCarbonMembranes 
M. B. Shiflett and H. C. Foley 

1905 RoomTemperature Lasingat Blue 
Wavelengths in Gallium Nitride 
Microcavities T. Sorneya, R. Werner, A. 
Forchel, M. Catalano, R. Cingolani,Y. Arakawa 

1907 ProteinaceousPheromoneAffectingFemale 
ReceptivityinaTerrestrial Salamander 
5. M. Rollrnann, I..D. Houck, R. C. Feldhoff 

1909 Water Vapor Absorption inArthropods by 
Accumulation of Myoinositoland 
Glucose M. Bayley and M. Holrnstrup 

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in December, by theAmerican Auodation 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 
mailing offices. Copyright 8 1999 by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS. 
Domestic individual membership and subscription (51 issues): $110 ($62 allocated t o  subscription). Domestic institutional subscription (51 issues): $325: 
Foreign postage extra: Mexico. Caribbean (surface mail) $55; other countries (air assist delivery) $90. Fint class, airmail student, and emeritus rates on 
request. Canadian rates with CST available upon request, CST #I254 88122. PublicationsMailAgreement Number 1069624. Printed in the U.S.A. 

1812 17SEPTEMBER 1999 VOL 285 SCIENCE www.sciencernag.org 



1847 Fendingoff FurtiveStrategists 

m R S  Toward imaging 

1849 Kansas EvolutionRuling H. Lin. Seussiana R. 
distant planets 

Whetten. InformationTechnology Research 
H. A. Simon. NIH Study-Section Scoring 5. Doniach. 
Energy R&D Funding L lanniello. The Difference a Year 
Makes R. Godoy. Reducing Natural Disasters N. Lane. 
Effect on the Biosphere of Elevated Atmospheric C02 
B. Bolin, J. Canadell, B. Moore Ill, 1. Noble, W. Steffen. ,1859 BIOMEDICINE: Beatingthe Oddswith Big K 
Response E. H. DeLucia and W. H. Schlesinger; G. P. 1929 S. D. silberberg and K. L. Magleby
Robertson.Cormtion5 and Clarifications 

POLICY FORUM ,1860 PLANTBIOPHYSICS: ForcibleEntry 

1853 HEALTH: Regulationof "Nutraceuticals" 
1 N.J.Talbot 

S. H. Zeisel ,1861 m ~ mHawSerpinsAre ShapingUp 
BoomETAL. 1926 R. W. Carrell 

1856 PHllOXlPHYOF SCIENCE: SexandDeathAn TECH.SIGHT 
Introductionto Philosophyof Biology 
K. Sterelny and P. E. Criffiths, reviewed by 1864 ASTRONOMY: Snapshotsof AlienWorlds-

E. Mayr The Futureof InterferometryA. Labeyrie 

, 1857 DECIUON-MAKING: ShouldWe Riskk? 1866 SOFWARE: ChemOffice,rwiewed by 
ExploringEnvironmental,Health, and A. Madlung 
~&nol&ical problemSolving 
D. M. Kammen and D. M. Hassenzahl, 
reviewedby J. S. Evans REVIEW 

PERSPECTIVES 1870 NEUROSCIENCE:Long-Term 
1858 Gm~m~:The17August1999 lzmit Potentiation-A Decadeof Progress? 

EarthquakeA. Barka R. C. Malenka and R. A. Nicoll 

1911 CoincidentInductionof Long-Term 
FacilitationinApIH:Cooperativity 
BetweenCellBodiesand Remote 
Synapses C. M. Sherff andT. J. Carew 

,1926 AntiangiogenicActivity of the Cleaved 
1861 Conformationof the Serpin 

AntithrombinM. S. O'Reilly, 5. Pirie-
Shepherd,W. S. Lane,J. Folkman 

1914 Shape RepresentationsandVisual 
Guidance of Saccadic Eye Movements 
T. Moore 

1917 ConstitutiveActivationofToll-Mediated 
AntifungalDefenseinSerpin-Deficient 
Drosophila E. A. Levashina, E. Langley, C. 
Green, D. Cubb, M.Ashbumer, J.A. 
Hoffmann,1.-M. Reichhart 

1920 lnhibionof theM i i A d h t d  m ' n  
Kinase KinaseSuperfamitybya Y d n i a  
EffectmK. Orth, LE. Palmer, Z Q. Bao, I 
Stewart,A. E. Ruddph,J. B. BL'lska,J. E. Diion 

1923 Synergy BetweenTumor SuppressorAPC 
and the P-Catenin-Td4Target Tcf7 
J. Roose, C. Huls, M. van Beest, P. Moerer, K. 
van der Horn, R. Coldschmeding,T. 
Logtenberg, H. Clwers 

,1929 Acute Activation of Maxi-K Channels 
1859 (hUo) by EstradidBidngto theP 

Subunit M.A.VaIverde, P. Rojas,J. Arnigo, 
D. Cosmelli, P. Orio, M. I.Bahamonde, 
C. E. Mann, C.Vergara, R. Latorre 

Salamander loveI.. / 

1917 
NewToll factor in 

, immune response 

Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number.Postmaster: Send change of address to Science, P.O.Box 
1811, Danbury, CT 06813-181 1. Singie copy sales: $8.00 per issue prepaid indudes surface postage; bulk rates on request. Authorization to photo-
copy material for internal or personal use under circumstances not faning within the fair use provisions of the Copyright Act is granted by AAAS to 
libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Wee, providedthat $4.00 per article is paid 
directly to CCC, 222 Rosewood Drive. Danvers. MA 01923. The identificationcode for Science is 0036-8075183 $4.00. Science is indexed in the Reader's 
Guide to PeriodicalLiterature and in severalspecialized indexes.

I
I nnnnr.sciencemag.org SCIENCE VOL 285 17SEPTEMBER 1999 



m ,  - - 8  .' '-." , '= 
* . . * :<  , . >  

' . 
4 ; 

Fully integrated, proven, high-throughput gene expression 
systems using the latest technologies. That's what we offer 
you through our microarray programmes. 

4 
. - Readily-available microarray technology. 

Now with even more choice. 
Already more than twenty companies world-wide are enjoying the 
benefits of faster gene identification and lower cost of drug 
development thanks to Amersham Pharmacia Biotech/Molecular 
Dynamics. With robust, state-of-the art equipment, earliest access 
to novel consumables and reagents and senior scientific support 
and training, they can focus on meaningful research and generating 
their core competence in-house rather than worrying about the 

1- fl(fl0~lr~ylsystemsWe are nowto doextendingit. the availability of our mlcroarray technology 

to allow different entry levels to suit your organ~sat~on'sresearch 

, ;.. objectives. Whichever programme you join, it will provide you wlth 
the means to concentrate on what you do best - discover, develop 
and dellver the results to stay ahead in the rapidly changing world 

t . 

- '.. 
See how we can facilitate microarray technology in your laboratory 
on www.apbiotech.comlMTAP and discover more. 

-
I . .  

. \ '  

A. ,- #.> - molecula lvnamics 
pailOf AmershamPhamtacia B i i h  

' 

Circle No. 33on Readers' Serviie Card 



for one-rtep reaction optimization. Dyna,mic~ i X I R h b r i n g sall wells to the temperature at 

, the wme time, allowing uniform incubation times. Coniiste~tiet7lp&~tZtt.tt'6i ? l & " r t $ ~ t ~acrossthe 

~ o o kgenerate the most information per reaction of any Pettier gradient cycler. ~ h *highly ~ZGG%Y&L 
. ,

v@dk?ltC @ ~ @ ~ ~ C O Ypinpoints the ideal temperoture for your thermal cycl- reaction in one stc 

rhe-..MsUltisth&hi~hestperforming gradient cycler 6 .. ..- - . 

,ur advnnced ?nu&-sensor tt~~k')~~ba,the gradknt sdtware feature is  

,n new DNA Engines and Tetra 

M J  R e s e a r c h ,  I n c .  
Walfham, MA with s3istttburor-sWorldwid 

Ca!/ o r  visit our  website a t  www.mjr.com fo r  more informat ion 

q Q W  SERVICING A N D  SELLING D l R E C f  IN CAN-AQ-Pi
~ N 5 ' 1 ' 1 i o n ~ 9 e r u k 3 s ~  



MONrCORlNGPLANT 
BREAK-INS 

Fungal pathogens are capable of di-
rectly breaking through the tough ex-
terior layer of a plant, the cuticle. Pre-
vious studies have suggested that high 
internal pressures within the appreso-
ria push a structure called the wne-

tration peg into the cuticle. Bechinger 
et a1 (p. 1896; see the Perspective by 
Talbot) have used optical imaging 
techniques to quantify this pressure. 
The deformationof a plant cellsurface 
layer was measured with waveguide 
optics, and pressures were calibrated 
with a glass capillary similar in diarne-
ter to the penetration plug. Pressures 
with the appresoria of about 5 mega-
pascals generated forces of 17 mi-
cronewtonsat the plant cell surface. 

THE RISEAND FALL 
OF MAGMA 

Observations of surface deformation and 
seismicity during the recent eruptions at 
Soufriere Hills volcano, Montserrat, 
showed oscillations of summit inflation 
and deflation as well as earthquake 
swarms that punctuated seismic quies-
cence on time scales of 3 hours to  3 
days. Wylie et al. (p. 1883) modeled the 
change in pressure, volatile dissolution 
rate, and magma flow rate in a simplified 
volcanic conduit, where the lower part of 
the conduit has elastic walls that can flex 
with the addition of magma. With this 
model, they were able to produce oscilla-

tory flow in their simplified conduit that 
fits with the observations at Montserrat. 
Their model, which depends on a known 
or estimated rate of volatile dissolution 
from the magma in the conduit, can be 
generalized to describe the instability of 
any siliceous magmatic eruption and 
thus provides the potential to  assess vol-
canic hazards in the future. 

CURVEDCRACKSON EUROPA 
Images of the icy surface of Jupiter's 
moon, Europa, taken by the Voyager and 
Galileo spacecrafts have shown a widely 
distributed series of connected bowlike 
(cycloidal) features whose formation re-
mains a puzzle. Hoppa et al. (p. 1899) de-
veloped a model in which the cycloidal 
features are formed by the propagation of 
a crack caused by tidal stresses. Because 
the tidal stresses-onEuropa vary in orien-
tation and time, the crack is curved and 
during short periods (about 3 hours) the 
crack may stop propagating when the 
stresses are too low to fracture the ice. 
When high stresses return, a new curved 
crack begins to form. Repetition of this 
cycle eventually creates a series of con-
nected bowlike features. This model also 
places some limits on the thickness of the 
Europan ice layer (less than 1 kilometer) 
and requires a global fluid layer (the in-
ferred Europan ocean) beneath the ice to 
generate enough tidal stress to fracture 
the icy surface. 

WRITINGBACTERIAL 
HISTORIESIN IRON 

The processes through which bacteria 
mineralize iron can lead to characteristic 
isotopic fractionation in the iron species 
formed. Two reports discuss how such 
fractionation could be used to construct 
records of the distribution of iron-reducing 
microorganisms or of the temperature of 
the bacteria's paleoenvironment. Sedi-
mentary rocks, such as banded iron for-
mations, show a small variation in the 
iron isotopic composition of their iron-
bearing minerals that is not seen in ig-
neous rocks. Beard et al. (p. 1889) per-
formed controlled laboratory experiments 
in which they grew iron-reducing bacteri-
um (Shewanella algae) on ferrihydrite. 
They found a small change toward lighter 
iron isotopes in the solution formed on 
the ferrihydrite that was not observed in 
their control experiment without the bac-
terium.They suggest that the iron isotopic 
variation in some sedimentary rocks is re-
lated to microorganisms and can be used 

to trace the occurrence of these organ-
isms through the entire rock record. The 
intracellular formation of magnetite 
(Fe,O,) by magnetotactic bacteria results 
in a characteristic morphology of long 
chains of small single domains. Mander-
nack et al. (p. 1892) studied the fractiona-
tion patterns of oxygen and iron in mag-
netite produced by two different bacterial 
strains in laboratory-controlled experi-
ments kept in the temperature range from 
4" to 35" Celsius. They found no fraction-
ation of the iron isotopes, but the oxygen 
isotopes showed a temperature-depen-
dent fractionationbetween the magnetite 
and water. The correlation between oxy-
gen isotopes and temperature should be 
useful for determining the temperature of 
environments from which the bacteria 
have longsince disappeared. 

BLUE LASERSWARMING UP 
The development of semiconductor lasers 
emitting in the blue is crucial as the de-
mand for reading and writing higher den-
sity opticaldisks grows. The verticalcavity 
surface-emitting lasers (or VCSELs) have 
the additional benefit of being readily 
patterned into an array containing many 
devices, thus allowing parallel processing. 
However, if they are to find mass applica-
tion, the operation temperature must be 
increased above the cryogenic tempera-
tures currently required. By careful design 
of the laser cavity, with particular atten-
tion being paid to growth of the mirrors, 
Someya et al. (p. 1905) show lasingopera-
tion inVCSELs at room temperature. 

CARBONMEMBRANES 
Small molecules such as nitrogen and 
oxygen can be separated with nanoporous 
inorganic membranes, but even the small-
est cracks can render such materials use-
less. Shiflett and Foley (p. 1902) show 
that by carefully controlling the thickness 
of the deposited precursor films, 
nanoporouscarbon molecularsieves could 
be made that were thick enough to have 
high selectivities yet thin enough to re-
main plastic and thus avoid stress-in-
duced catastrophic cracking. Such mem-
branes could produce a 100% enrichment 
of oxygen in air in a single pass. 

SENDING THE RIGHT SIGNALS 
Animals often use chemical signals 
(pheromones) to attract receptive mates, 
but some species use them to induce re-
ceptive responses such as ovulation in a 
partner they are courting. The male 

CONTINUEDON PAGE 1819 
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Plethodonjordani salamander produces a 
pheromone in a specialized gland under 
his chin. Rollmann et al. (p. 1907) purified 
and cloned the plethodontid pheromone 
and showed that when the pheromone is 
applied to the nares of the female sala-
mander during courtship, female receptiv-
ity is affected.This plethodontidreceptivi-
ty factor is homologous to interleukin-6, 
which suggests that this increased recep-
tivity may be a specific neurological re-
sponse induced in the female. 

STAYING MOIST 
Soil arthropods-collectively one of the 
most abundant terrestrial life forms-are 
usually considered transitional between 
aquatic and terrestrial with respect to 
their water balance. In particular, they 
have been thought to have no physiologi-
cal adaptation to water stress because of 
the high permeability of their skin; during 
drought, they have been assumed simply 
to migrate to deeper soil layers. Bayley 
and Holmstrup (p. 1909) show that, on 
the contrary, a common soil arthropod in-
creases the osmolarity of its body fluids in 
response to low humidity and thus in-
creases its ability to absorb water from 
the surrounding air. This finding requires a 
re-evaluation of the physiological adapta-
tions of terrestrial arthropods to drought 
and desiccation. 

WANDERINGAITENTION 
When looking around, we constantly 
make saccades with our eyes, jumping 
from one point of attention in the visual 
world to the next. How does the central 
nervous system incorporate information 
about the visual scene into the neuronal 
commands that generate saccades? 
Moore (p. 1914) presents recordings from 
neurons in area V4 of the visual cortex of 
monkeys. These cells not only respond to 
a stimulus of appropriate orientation but 
also show bursts of activity after a delay 
just prior to a saccade'toward the stimu-
lus. In addition, there is more presaccadic 
activity in trials when the saccades are ef-
fectively guided by orientation informa-
tion, that is, when the monkey's gaze 
lands along the axis of an object that is 
the target for a saccade. 

ALLINTHE FAMILY 
Mutations in the tumor suppressor pro-
tein APC inappropriately activate the 
transcription factor Tcf4, which in turn 
activates genes that cause intestinal ep-
ithelial cells to become transformed into 

cancer cells. Roose et al. (p. 1923) show 
that the gene encoding another member 
of this transcription factor family, Tcfl, is 
a direct target of Tcf4. Tcf l  acts as a 
feedback repressor of Tcf4 by antagoniz-
ing its effects on cell transformation. 
Thus, Tcfl cooperates with APC in sup-
pressing tumorigenesis. 

MULTIPLETHREAT 
Bacterial pathogens can inject target cells 
with virulence factors. Orth et al. (p. 
1920) have determined that a virulence 
factor of Yersinia pseudotuberculosis,the 
YopJ protein, can bind to several members 
of the mitogen-activated protein kinase 
(MAPK) superfamily and prevent their 
phosphorylation and activation.This bind-
ing resulted in a specific block in signaling 
pathways that would otherwise have led 
to cytokine synthesis and apoptosis, both 
of which are involved in host defenses 
against bacterial infection. Proteins relat-
ed to YopJare found in many bacteria that 
are plant and animal pathogens. 

CONFORMATIONM A ~ E R S  
Antithrombin belongs to the serpin family 
of serine protease inhibitors and functions 
in the blood clotting cascade. Carboxyl-
terminal cleavage induces a conforma-
tional change in antithrombin, and O'Reil-
ly et al. (p. 1926; see the Perspective by 
Carrell) show that this change confers a 
new biological activity on the protein. 
Cleaved antithrombin exhibits potent an-
tiangiogenesis and antitumor activity in 
mouse models. This discovery suggests 
that clot formation and angiogenesis may 
be regulated in tandem and raises the 
possibility that antithrombin, already in 
clinicai use, may find new applications in 
the treatment of angiogenesis-dependent 
diseases such as cancer. 

HORMONESAND 
BLOOD PRESSURE 

Women are less susceptible than men to 
cardiovascular disease and atherosclero-
sis as long as their blood estrogen levels 
are elevated. Valverde et al. (p. 1929; see 
the Perspective by Silberberg and Magle-
by) show that estrogens can directly bind 
to  a subunit of the maxi-K channel. 
These calcium-regulated potassium 
channels are key regulators of vascular 
smooth muscle cells, which constrict ar-
teries and raise blood pressure.This acute 
estrogen effect does not require genome 
activation or generation of other intra-
cellular signals. 
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Buy onlineat Chemdex.com 
The Chemdex Marketplace is the best way to 
buy biological and chemical reagents online. 
We are adding lab supplies, instruments, and 
equipment to create a convenient one-stop 
source for all your laboratory needs. 

When you purchase online with Chemdex, 
you can: 

Buy from the suppliers you know and trust 
Find what you need quickly with our 
precision search engine 
Order from multiple suppliers with one 
electronic order form 
Rely on wortd-class customer service 

Visit the Chemdex Marketplace 
today at www.cherndex.com. 

F Lustom Procurement >oIutlons j 

Streamlineyour purchasing 
Chemdex procurement solutions go far 
beyond our Web site. Our e-commerce 
technology can be integrated into your 
company's current systems and customized 
to match your existing business rules. 

Chemdex procurementsolutionsfeature: 
Custom pricing and catalog views 
Electronic requisition routing and approval 
Summary billing and consolidated reporting 

Let Chemdex streamline your organization's 
purchasingproceb so you can focus on what's 
important - research and development. 

To learn more about our custom 
procurementsolutions, 
call 1-888-810-4732or 

e-mail ente~rise@chemdex.com. 

Chemdex 
Accelerating Science 

Chemdex Corporation 
3950 Fabian Way, PaloAlto. CA 94303 650-813-0300 

O 1999 Chemdex Corporation. 
Chemdex is a registeredtrademark of Chemdex Corporation. 
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Make the 

Thin section of mouse liver expressing W s e 
fobwing gene deliiry with TWIT h Vm.. 

The Next Step in Gene Delivery 
- 

- - 

Broad 'Ilssue Expression: High efficiency 
Solution, dilute with fhe Deliverg Solution and delivery to a variety of organs including liver, 
inject into the tail vein of mice. spleen, kidney, lungs, and heart. 1 

my High GtSe l k a l d ~  BfBdea~g: we: Dog not use potentially harmful vim. I 1 
In the liver, routinely 5% to 20% of hepatoqta are 
t r a n s f d  2?runsIT in Vie8 

wddride distrlhron: 
Aumir genxplpss 4340) 1-789-8106 
Llelgium Sopuhem n.v. 32-(0)2-474-50-70 
Czordn: Bia/CzoSdmtiBc (905) 8282455 
Fmce T h  Biomedld Eumpe SA 33-(0) 1-41-4701-14 
Germrny MoBiTec GmbH 49-(0)551-371062 
Grrea Liegaud. 3040) 1 - 3 W 3  

h b W  4 MiwS 
Gene Transfer Speclalists 

lodip BioBushm DRdopmml Agency 91-1 1-559.6820 
lPnel Zocll, Ud. 972-3-5462269 
Jw hknnSbumCo.,Lbi. 81-775-43-7247 
N e l k h k  Sqa&em b.v. 31-(0)318486652 
swlUdd W W P b A G  41-(0)41-22b20-60 
Uniled Kingdom W d g e  BlaWence 44-(0)1223-316855 
UnivdSllta FhkSdmtiBc 800-767000 

bmlT is a registered tRdcmuk of Mirus Corporalion. 
bmlT In Vfw Gene Delivery System bas a patent pending. 

PanVera C o ~ p o r a t i o n  i t 5  Science 1)s.. M a d i s o n  \\'I 5 3 - 1  l 800.791.1400 www.panvera.com 
Plione:  008.L. i .S .Ot iO Fax: OOX.L.3.5..100' 

111 the 1'3.4 ( I I I ~  ~ . > I I I ~ I ~ ( I  
0 1000. I)al~\cr:~ (:011)oratio11. \I1 rig1115 1.c5cned. 
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The Open6eneTMAutomated DNA Sequencing System. 

The easiest way to get results. I 
HOW easy IS the umwm 
system? Very. 

We've compressed the gel 

casting and polymerizing 

process into 4 simple steps 

that take just 3 minutes. 

We've eliminated cleaning 

and assembly o f  gel plates. 

And the ultra-thin, 

preassembled MicroCel 

cassette allows for 

reproducible, bubble-free 

gels that are fast to  cast 

and sequence. If the 

Opm&neTMsystem by 

Visible Genetics sounds 

ingeniously simple to  use, 

it is. And it comes at a 

very affordable price. 

Which makes owning it, 

just as easy as using it. Give 

us a call and we'd be pleased 

to  arrange a demonstration. 

700 Bay St., #I000 
Toronto, ON Canada M5G 126 

www.visgen.com 
info@visgen.com 

Toll Free.: 1-888-463-6844 

N. America: Tel. 416-813-3240 
Fax 416-813-3262 

Europe: Tel. 33 (0)l 6087 13 0( 

Fax 33 (0)l6087 1301 

For research purposes onlk. 
Not for use in diagnostic procedures. 
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Each Time You Order Your-Way, 
You Save Time and Mone) 

I-800-328-266, 
www.idtdna.com 

r I D T "  
INTEGRATED DNA TECHNOLOGIES,INC. 

1710 Commercial Park, Coralville, IA 52241 
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attordmle 
real t~w 

Visit our Life Science web site at discove~bio-rad.com. 
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the U.S., call (510) 741-6996. 
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TRY OUR eCOMMERCE SOLUTION @ www,sigma-aldrich.com 
EASY ON-LINE ORDERING 

The Sigma-Aldrich PipelineTM ecommerce 
system offers simple, on-line access 
to over 200,000 products from the 
Sigma-Aldrich brands: Sigma, Aldrich, 
Fluka, Supelco and Riedel-de Haen. 
Now you can place multi-brand orders 
for biochemicals, chemicals, equipment 
and laboratory supplies from all of 
our brands in a single transaction. 

FIND WHAT YOU NEED FAST 

With eight different ways to search, 
including product name, product number, 
CAS number, molecular formula and 
structure, pinpointing products is a snap. It will make your job easier. 

wwwsiama-aldrich.com 

A TOTAL INFORMATION RESOURCE 

Because we are a manufacturer, we offer 
not only quality products but the technical 
knowledge and support to back them up. 

Over 90,000 on-line MSDS's 
Over 2 million on-line Certificates 
of Analysis 
Thousands of data sheets and 
technical bulletins 

SIGMA-ALDRICH 
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publishedfirstwith novel reagentsfrom QCB 
ousandsofsatisfied customers in 30 countries 

No hiddencosts Easy orderpricing structure 

Ferreaewdrmeonly 
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perForm clin 

New York City. 

Ortec International needed the perfect location to launch its newly developed 
wound-healing technology for burn victims and skin-disorder patients. The company 
chose NewYork City. "By moving to the city, we were able to access top scientists, 
financial resources and excellent space in a top-ranked biotech facility," says Ron 
Lipstein, Ortec's CFO and Director. 

NewYork City's major medical, academic and research institutions offer biotechnology 
companies unparalleled resources and unlimited potential. To learn more about 
establishing a location in New York City, call (877) NYC-4-BIO, or e-mail us at 
info@newyorkbiz.com. 
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New York City. We Want Your Business. 
Rudolph W. Giuliani, Mayor 

New York City Economic Development Corporation Michael G. Carey, President 
www.newyorkbiz.com 
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Sigma and RBI have joined to bring you the setting new standards for product quality and 

most powerful new resource in cell signaling. technical support, as well as building inter- 

Together, we provide more than 5,000 active services tailored to your specific needs. 

products for your research needs: 

Antibodies Reagents 

Biochemicals Kits 

Simply return the attached card and we'll 

keep you informed about our latest products 

and services. And, to thank you for your inter- 

But the widest array of tools for cell signal- est, we'll send you a special gift. 

ing research is just the beginning. Sigma-RBI is 

O N E  C O M P A N Y .  O N E  P O W E R F U L  R E S O U R C E .  O N E  P H O N E  C A L L .  SIGMA 
1 rr**.sigm+dddch.~~m 1 SIGMA BOX 14508 ST. LOUIS MISSOURI 63178 USA RBI* A Member of the SigmaUdrich Family 
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2000 A A A S  A N N U A L  M E E T k N G  A N D  
SCIENCE INNOVATION EXPOSITION 

F E B R U A R Y  1 7 - 2 2 ,  2 0 0 0  W A S H I N G T O N ,  

"Hollywood has the Oscars. Sports has th 
the annual meeting of the American Asso 
the one place where researchers from all 
to trade discoveries and ideas." (8111Dlet 

Hear f r o m  leade rs  in science,  technology,  and  soc ie t y  
a n d  a t t e n d  sympos ia  i n  one o f  t h e  m o s t  d iverse  sc ien t i f i c  
p rog rams  o f  any  meet ing ,  i n c l u d i n g  these:  

-The Art & Science of Wetland Restoration 
-Teaching for Learning in College Science & Math 
- Population Growth & Environmental Sustainability 
-What's for Dinner? A Menu for the 21st Century Food System 
-World Food Security 
- Frontiers in Hurricane Climate Research 
- Humans, Computers, & Speech 
-The Initial Peopling of the New World 
-The Future of the Sun & the Solar System 
- Neutrinos: Implications for Elementary Particles & Cosmology 
- Optics Enters the New Millennium 
- Sociobiology at the New Millennium 
- Children & chronic Disease 
- Polio Eradication: Is the Goal in Sight? 
-The Science of Baseball 
- Criminal Punishment of Adolescent Offenders 
-The Thinking, Feeling Brain 
- Political Math: The Census, Representation,& the Election 
-Weapons of Mass Destruction & Scientific Responsibility 

-
Among those  i n v i t e  t o  speak are: 

- David Satcher, - ~ t e p h 6Jay Gould, 
U.S. Surgeon General ~arv$d Univ. and 

AAQeS Pfesident- Mamphela Rarnphele, 
Vice Chancellor, 
Univ. of Cape Town 

- May Berenbaum, 
Univ. of Illinois 

-@ Hon Madeleine K.Atbright, 
$$$ p.S, Sec. of State 

x**'. " '~nd hundreds more!w& 





N o w ,  t h e  c o m p a n y  

t h a t  r e v o l u t i o n i z e d  D N A  

s e q u e n c i n g  

In the 801s, United States Biochemical Corporation made DNA sequencing history with 
the introduction of Sequenase-:' Now we're making history again with the introduction of a 

new company - USB-:' And we're introducing a way of doing business that focuses on 
delivering truly personalized customer service. Unsurpassed biochemical and molecular 

biology expertise. Premier products. And absolute attention to quality in every respect. 



We invite YOU to learn more about USB and our line of manual DNA sequencing 01999 a trademark  US^ corporation 01 Amersham Sequenase Pharmacla e 
Biotech Llmlted or ~ts subsldlarles 

systems, ultrapure biochemicals and superior molecular biology enzymes. Visit us 
at www.usbweb.com. Or call 1-800-321-9322. (For your authorized USB distributor 
outside the United States, call your local Amersham Pharmacia Biotech Office.) 
USB. We believe it's time for a great small biotech company. 

IBQusb. 
Red~scover the chem~stry 
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Your Data is only as good as your chemokine rea! mts. 
7 

J Premium Quality Chemokines 

J Made-to-order Chemokines 

J Catalog Chemokines 

J Fluorescently tagged Chemokines 

Call 650-952-771 4 for all of your chemokine needs. 
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Visit www.gryphonsci.com for our current inventory list. 

G RY P H O N 
S C I E N C E S 

2 5 0  East Grand Avenue, Suite 90 
South San Francisco, CA 9 4 0 8 0 - 4 8 2 4  
e l .  (650 )  9 5 2 - 7 7 1 4  
Fax: (650 )  9 5 2 - 3 0 5 5  
Email: sales@gryphonsci.com 



TAKE P 

+ 
1 2Oes ~ i i i t a ~  Camera system 

The Best Value in 
pixera Digital Photo Microscopy! 
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now detectable 

Your Northern Now Your Northern 
(Protocol from MdeurIar Uoning') with ULTRAhyb" 

MouseThvmurTml RNA lun) Mouse'lhnnusTd RNA i ud  

Duplicate Northern blots were prepared using mouse thymus total RNA and hybridized with a DNA probe to  
/ p53 at a concentration of I x Id cpm probelml hybridization solution. Incubation and washing conditions were 

as per protocol for each solution. Both hybridizations were incubated overnight Blots were exposed to  film 
for 40 hours. 

I. Mdm~Im -A Loborawy Manwl1989.Lmbmdcj. FnrschEF.. Haniktir.T. Cdd Spnng brbor Labomor). b. 

The answer may be as simple 
as changing your hyb solution. 
Do you get weak si'gnal or no signal at all from your Northern blots? A simple overnight MORE INFORMATiuN 
hybridization with ULTRAhyb can increase the signal of rare messages up to  IOOX; so, 
you can avoid switching to a more complicated technique, such as poly(A) RNA isolation 

Instantly! 
or RT-PCR. For instant information about 

how ULTRAhyb works, email 
ULTRAhyb works with RNA or DNA probes labeled isotopically or nonisotopically and in ultra@ambion.com 
any blot hybridization protocol. And ULTRAhyb is not just for Northerns - similar /nfbnndon may ako be 
increases in signal are seen in Southerns, dotlslot blots, and gene arrays. requested by phone, fex or the reader 

service number below. 

For instant information about ULTRAhyb, email ultra&mbion.com. 
Call Ambion today to order ULTRAhyb (Catalog #8670,125 mi, $80.00). 

f 
For a complete list of distributors 
visit our website, httpJIwww.ambion.com 

* 

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

- - , - . I  . - r  . - 
> .  \ C 

Ambion. Inc 7 I30 Woodward St Aust~n.TX 78744-1832 &12)&1&JfJ. fHw(515&l~'f; -%rn-.<k iVlMMMlbiC 
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