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COMR Pancreatic cell mitochondrion (-2 micrometers in length).This 
classic image, captured by pioneering electron microscopist Keith R. 
Porter (1912-1997), reveals the organelle's highly folder inner mem- 
brane. Interest in mitochondria, the cell's "powerhouse," has been 

www.sciencernag.org invigorated by new discoveries relating to their role in cell death, 
human disease, evolution, and energy metabolism (see the special sec- 
tion beginning on p. 1475). [Image: K. R PorterIPhoto Researchers, Inc.] 
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INCIDENTALLY POROUS 
Amorphous solid water (ASW), a meta- 
stable phase of water that forms at low 
temperatures, is believed to be abundant 
in astrophysical environments and has also 
attracted attention as a model system for 
supercooled liquids. Its formation and 
properties depend strongly on deposition 
and annealing conditions. Stevenson e t  al. 
(p. 1505) report a new twist: Decreasing 
the incident angle at which water mol- 
ecules arrive at the surface during growth 
to more glancing angles creates a highly 
porous material. Discrepancies in density 
and surface area measurements in previ- 
ous studies may be resolved by these 
measurements. 

FROM WOBBLES TO WALLOP? 
The Yarkovsky effect is a subtle thermal 
radiation force that perturbs the orbit of a 
spinning object because of i t s  nonuniform 
surface temperature. Although it has been 
assumed that this effect is negligible for 
the orbits of asteroids and planets, orbital 
dynamic simulations by Farinella and 
Vokrouhlicky (p. 1507) performed on ob- 
jects with radii between 1 to 10 kilome- 
ters show that the Yarkovsky effect can al- 
ter the semimajor axes. Such small per- 
turbations may push asteroids into orbits 
where other forces initiate larger pertur- 
bations that eventually transport aster- 
oids into Earth-crossing orbits. 

CARBON-BASED QUARTZ 
Quartz contains tetrahedra of oxygen 
atoms covalently bonded to silicon. Iota 
et al. (p. 1510) have synthesized a quartz- 
like polymorph of carbon dioxide (CO,). 
Liquid CO, was laser heated to  1800 
kelvin and pressurized in a diamond anvil 
cell to 40 gigapascals. The recognition of 
a transition of a simple molecular species, 
COz, to an extended, covalently bonded 
phase is unexpected and may fundamen- 
tally alter ideas about simple molecular 
oxide chemistry. The quartzlike C02 may 
also have useful applications because of 
i t s  high thermal conductivity and high 
energy density. 

NOW YOU SEE IT ... 
Whether the Antarctic and Arctic ice 
sheets are actually increasing or decreas- 
ing in size remains a subject of debate; it is 
also of crucial importance to global cli- 
mate change and future sea-level changes. 
Altimetry surveys measure the elevation 
across the ice sheet and thus capture the 
entire volume of the ice sheets at different 

times, but such data are limited. For exam- 
ple, satellite techniques are useful only for 
determining elevations above about 1700 
meters. In 1998, Krabill e t  al. (p. 1522) per- 
formed an altimetry survey from aircraft 
of the Southern Greenland Ice Sheet, 
which resurveyed the same flight lines 
flown in a 1993 survey. Comparison of the 
two data sets indicates that thinning and 
thickening of the ice sheet depends on al- 
titude and location, but that the overall 
mass balance is negative-the ice sheet is 
diminishing. 

SHAKE YOUR NANOTUBE 
re o f  the mechanical 
response of an object is 

frequencies (as exempli- 
nant failure of the Taco- 

a Narrows Bridge). Poncharal et at. 
1 5 1 3) have now imaged resonances 
carbon nanotubes. The nanotubes 
re mounted in a transmission elec- 

(TEM) so that they 
, and a time-depen- 
was used to apply an 
The deflections, in- 

and second harmonic res- 
ould be imaged with the 

LONG-TERM GROWTH 
The formation of the continents and the 
oxidation of Earth's atmosphere both af- 
fected the recycling of certain elements 
back into the mantle. Hence, the history of 
continent formation and atmospheric evo- 
lution might be inferred from the accumu- 
lation or depletion of these elements in 
the mantle over time. Collenon and Kam- 
ber (p. 1519) examined thorium, uranium, 
and niobium in volcanic rocks believed to 
be derived from the mantle since 3.8 bil- 
lion years ago. The data imply that conti- 

nents grew variably with time and that 
Earth's atmosphere became significantly 
oxidized about 2.0 billion years ago. 

FAULT FINDING 
Earthquakes on blind thrust faults, so 
named because they do not extend to the 
surface, have been responsible for much 
recent damage in the Los Angeles area, 
but their hazard potential has been diffi- 
cult to assess. Shaw and Shearer (p. 1516) 
used a new seismic velocity model for the 
Los Angeles Basin and data from drill 
cores in the region to map the extent of a 
major blind thrust fault in the basin. The 
fault they found was responsible for the 
Whittier Narrows Earthquake in 1986 
(magnitude 6.0). The extent of the fault 
implies that it could be associated with a 
larger earthquake. 

A REDUCING PLAN FOR LIFE 
Making and breaking bonds to carbon is 
central to the chemistry of life. A critical 
step in the current scenarios of the evolu- 
tion of biomolecules is the replacement of 
the ribose 2'-hydroxyl with a hydrogen, 
which converts a ribonucleotide into a de- 
oxyribonucleotide. Logan et  al. (p. 1499) 
describe the structure of a class Ill ribonu- 
cleotide reductase (RNR), an enzyme that 
uses a glycine-derived free radical to ac- 
complish this difficult chemical step. On 
the basis of structural homologies to other 
RNR classes and to other radical reactions 
involving simple metabolites, they propose 
that this enzyme may be the closest extant 
ancestor of the original reductase. 

MIMICKING OXYGEN EVOLUTION 
Plants and cyanobacteria generate O2 
through photosystem II at the oxygen- 
evolving complex, which contains a cluster 
of four manganese (Mn) atoms bridged by 
oxygen atoms. Limburg et al. (p. 1524) 
have now synthesized a small complex, in 
which two Mn atoms are bridged by two 
oxygen atoms that mimic O2 evolution. Al- 
though NaOCl must be used as the oxi- 
dant to drive this reaction, labeling studies 
show that water is the source of oxygen 
atoms in the 0, produced. 

*'JUNK"VEHICLES STILL RUNNING 
Most of the sequences composing the hu- 
man genome have been termed "junk" 
DNA because these sequences do not en- 
code functional genes. Instead, they con- 
tain elements such as introns, repeats, and 
transposons. Moran et al. (p. 1530; see the 
Perspective by Eickbush) have examined 

CONTINUED ON PAGE 141 5 
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the most abundant retrotransposons, the ciated with the new item, like a string 
long interspersed nuclear elements (11s). tied around the finger. The expected neu- 
Here, they report that Lls can retrotrans- ral correlates of these methods are that 
pose into transcribed genes, they can mo- brain-processing effort would diminish as 
bilize 3' flanking DNA into new pnomic the fact became familiar and that brain 
locations, and they can generate new processing in two regions would become 
genes by emn shuffling. Hence, Lls repre- more tightly connected as the associa- 
sent a vehicle for genome evolution. tion was learned. Biichel et aL (p. 1538) 

used functional brain imaging to  find 
STKKING BY MlMKKlNG both of these correlates and to observe 

The yeast Candida afbicans opportunisti- that the rate of learning was reflected in 
cally severely infects some immunocom- the increase of connection strength. 
promised patients, and filamentous forms 
can embed themselves in host tissue. MAKING PLANTS 
Staab et aL @. 1535) show that a surface CROW 
protein of the yeast's hyphae, Hwpl, can Cell proliferation is one of the responses 
serve as a substrate for mammalian trans- to  the plant hormone cytokinin. Riou- 
glutinases, which cross-link epithelial cell Khamlichi et aL (p. 1541) found that cy- 
proteins to create the keatinized barrier din D3 is part of the early molecular re- 
layer.Yeast lacking Hwpl could not attach sponse to cytokinin. Thus, development These custom-made, imprint 
stably to human buccal cells and were less and senescence, phases that are coordi- 
able to cause systemic candidiasis in mice. nately regulated by hormonal control of tecting your valuable Scienc 

cellular proliferation, may both depend from damage. Each binder 
NONUNEAR FISH DYNAMICS on cyclin 03.  

The relation between egg production, lar- 
val supply, and recruitment is important ESCHMNG THE FAT 
but currently opaque to fisheries assessors Can animals eat a high-fat diet and stilt 
and population ecologists alike. Now resist weight gain and loss of sensitivity 
Dixon et aL (p. 1528), using biological and to insulin? Elchebly et al. (p. 1544; see the 
physical oceanographic time series, news story by Ferber) report that mice in 
demonstrate a distinct nonlinear signature which the gene encoding protein tyrosine 
in the larval record of an Australian reef phosphatase-1 B (PTP-1 B) has been dis- 
fish and identify wind turbulence as a criti- rupted can indeed do so. PTP-1B inhibits 
cal nonlinear factor affecting larval sur- insulin signaling, possibly by dephospho- 
vival. This case study illustrates how the rylating the insulin receptor. Mice lacking 
use of nonlinear techniques and a top- the phosphatase had enhanced insulin 
down systems approach can shed light on sensitivity in muscle and liver but not in 
a natural system. adipose tissue. When fed a diet high in fat, 

mice heterozygous for the disrupted allele 
REVWNG ROTE'S and those completely lacking PTP-1 B 
ROOTS were both resistant to weight gain and 

One popular method for learning new protected from loss of insulin sensitivity. 
fads is to use repetition to increase fa- PTP-lB, thus, may represent an effective 
miliarity; another is to use an aide-me- target in the development of therapies for 
moire, where something familiar is asso- obesity and type 2 diabetes. 
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Fir " 1 9  a t  ' d o n  reagent that makes you smile, every time! 
Introducing 

GenePORTE Rm Transfectin ~eagent' 
GenePORTERTM reagent, which incorporates direct hydrophilic 
conjugation (DHC) technology', is the latest innovation from 
the lab of Dr. Philip Felgner, inventor of lipofection. We at Gene 
Therapy Systems are so confident as to the performance of our 
product, we stand behind it with a double-your-satisfaction guaranteet 
on cell types listed. In a variety of cell lines, GeneFORTER reagent 
consistently delivers higher levels of transfection than any other 
commercially available product. Without compromising transfection 
efficiency, this robust reagent performs in a wide range of conditions, 
including different ratios of plasmid and reagent. GenePORTER 
reagent is easy to use and does not q u i r e  enhancers or special 
handling of cells, saving time, cost, and reagents. Order 
GeneFORTER reagent today. The results will make you smile. 

GenemRTER" 75 reactions T201007 
m a ~ b d b n  150 reactions T201015 
m 750 reactions T201075 

e.. - .': To Order: 888-428-0558 
F a :  6 19-587- 1499 
10190 Teksls court I Sari Dkgo, CA 92121, USA 
For the complete product list 
checkouttheGRWebsiteO 

BHK-21 protocol. lrit paduse Will be & d C d  M doubk-bb1 

CHO-K1 pIice Will " w to yOUT m, Inc. &xourlt toward fuMC 
plrchcs. O&r valid io USA only and mds 3B1199. Ouvmtk 
i s l i i t o c e U t y p c s i o m i s d . T h c ~ ~ O m c P O R T E R  

NIH 3T3 COS-1 magat must bc rmaud using the G n ,  IE. raum policy. This 
B16-FO COS-7 offer is limited to ooeIZ9I007 aIZ91015 tit pm nummcr. 
PC-1 2 

L C O O  " http://)o(VW.g~erapysystms.com I w-mlw h i t d  l(h(ld~lll LTD. +44 o 1923 241515 1 
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Announcing 

6 clonetiw~ormal Human 
Cryopreserved 
Hepatocytes! 

.==- Researct 
your Cloneti 

'cal Speciar! 
Today. 

xhnical lnfor 
US 81 Canada (800) 852-56 

All other locations: 
101) 898-7025 ext. 751 1 

( 6 U U )  344-bbl6 
FAX: (301) 845-10PQ 

E-MAIL: cs@biowhittak pnm 

Internet: 
www. biowhittaker.com, I 

www.clonetics.com 

Applications: 
Drug Metabolism Testing Basic Research 
Toxicology Studies Transfection 
Drug Discovery 

1 Hepatocyte Features: 
Available Cryopreserved or Plated 
Serologically Negative for Hepatitis B and C, and Syphilis 
Multiple Lots Available, Expressing Various Enzyme Profiles 
Available with Clonetics Hepatocyte Culture Medium (HCMTM) 
Tested for P450 Enzyme Activity after 4-5 Days of Culture 

- CYPlAl/ 1A2 (EROD; induced w/3-Methylcholanthrene) 
- CYP3A4 (Induced w /Rifampicin) 
- CYP2C9 (Basal Activity) 

- ECOD hh • Uncoupled Phase I1 
7-Hydroxycoumarin 
conjugation 
Albumin Expression 

- 
Albumin Staining: after 1 day of culture. 

ECOD ACTIVITY OF NORMAL HUMAPJ 
CRYOPRESERV ATOW IVER TIME 

E "  

0 
I r r  

Human Hepatocytes plated on collagen in HCM. 
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Color Dig~tal and 12 Bit 
High Sensitivity Monochrome. . . I I 

Still Made Easy! I 

Eas~l) suitch from 8 or 12 b ~ t  monochrome 

to 24 or 36 b ~ t  color Image acqu~slt~on rn Derive 

true, non-mterpolated colors from the 1 4 m ~ l l ~ o n  

p~xel  arrav uslng 3-shot dig~tal technology 

M Includes auto and mdnual Image acqulsitlon, 

post plcture ed~tlng, Image mergmg, database 

livlnl ?asurement module and Twa~n driver - W~ndows 95/98, W~ndows NT 

k and MAC compat~ble 

Our digital cameras 
deliver much more at an 

awodahie mce! 2 
m 

N c2 
i n st pu m e n t s, i n c. SPOT. . . The first coded CCD color digital camera designed specifically for micros@es 

To inquire about our family c4 SPOT camus, please conlod us or vkit our ~ebSite at ~w~.diogiIl~.COfll 
Phone: 810-731-6000 Fax: 810-731-6469 E-mail: info@diaginc.com 



Within budget. Wit 

Now available wit1 

MAX MODE 
Faster ramping and 
iigher sample voluml 

Cal l 

The New GeneAmpm 
PCR System 9700 

Until now, decidzng on the best thermal qcler 
for your lab often meant choosing between 
superior performance and affordability. 

Not any more. 
Becaw now, there's an entirely new 

L thermal qcler that gives you more of what 
you're looking for. 

That thermal cycler is the GeneAmp" 
PCR System 9700. 

The CeneAmp PCR System 9700 com- 
proven quality and reliability 

= . -> 

9700 is that it packs all 

d this into one com- 

Find out how the 

GeneAmprn w m  
9700 makes choosiug 

right thermal qcler easier 
1 the U.S., dl PE Applied 
bM5-5224. Outside the US., 

&$ d e s  representative. Or visit 
I1P;t at vw.-cler.com. 

terns 

l i l m  hnka msrjm City. MexicD Tel: 52-5-651-ml7 Fex: 52-5-593m 
4 u t d i a  Meltmu#& krsbal!a Tel: 1800039 747 Fax 61 392126502 

to order 

PemElner P C R ~ ~ e d e w l o p d  
and imnulxb~ed by Rohe lbokuIaCSy~, Ine., @ 
~ , ~ ~ , U S A  





"An INVALUABLE addition to any 
word-processing software 
used for scientific 

1 
publications." 
SCIENCE, 3 July 1998 

... Bibliographies Made Easym 

O N L I N E  SEARCH TOOL 
Access and search more than 100 remote 
bibliographic databases such as MEDLINE 
and many university library catalogs from 
within EndNote. 

.Transfer your results directly into your 
EndNote database! 

REFERENCE DATABASE 
Create an unlimited number of EndNote 
databases. 
l Store abstracts, keywords, and notes. 

Link to full-text articles on the Web. 

I -STEP B IBLIOGRAPHY MAKER 
Create 1 -step bibliographies~~ from within 
Microsoft Word (Mac and Win) and 
Wordperfect (Win). 
l Insert citations and format bibliographies 

without leaving your word processor. 
Includes more than 300 bibli- 
ographic styles (e.g , APA, 
Science, Nature). 

Compatible w i th  most - 
Windows and 
Macintosh computers. -5 DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! The SOFTWARE EndNote Company INC 

Australia (+6d 66.58.3874 FrancelSwitzerland (+33) (01 1.42.46.00.42 Germany (+49) (01 69,970841.11 Japan (+81) 3.3502.6472 8ooJones Street Berkeley talifornia 94710 u s  
Baltic nationslScandinavialRussia (+46) 481.511.23 UKIlreland (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592 
O Copyright 1998 Niles Software, Inc. EndNote is a registered trademark of Niles Software. lnc. All trademarks are the property of EMAIL info@nile~.com http:llmmnr.niles.corn 
their respective companies. 
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In the 80's, 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 - USBT" 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. 



n a s  re- in^ P 

We invite you to learn more about USB and our line of manual DNA sequencing 019~9 a l r ~ r k o t ~ p h a n r m c i a  ~b C O W X ~ ~ .  sequenase is 

Eiotech Liniied a it8 subsidiaries. 
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. 

ausb. 
Rediscover the chemistry 
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JPPORT AWARD 

THE EPIDERMAL AND SENSORY 
RESEARCH AND INVESTIGATION CENTER 

(CENTRE DE RECHERCHE5 
IES 

ET SENSORIELLES - CE,R,I,E.S.), 
is an autonomous research center based in Paris, 
and funded by CHAN EL to perform and en( 
------L on the physiology and biology of healthy skin. 

on to conducting its own independent research, 
;I.ES, is funding an annual Award. 

France 
nurage 

rexdrul 

In additi~ 
the CE.A ~arles River's . n. 8 ,, International 

.n* rr . . ., cleneI 
most cart 
world ... 

IC aranaara LU- nar is 
rfully copied animal in 
but only by C LA 

Contributing ta / 
PHYSIOLOGY OR BIOLOGY OF HEALTHY 

SKIN AND/OR ITS REACTlONS 

:harles River. 

TO ENVIRONMENTAL FACTORS, Circle No. 22 on Readers' Service Card 

MAMMALIAN GENOTYPING SERVICE 
Sponsored by the 

National Heart, Lung, and Blood InstiaRa 
National Institutes of Health 

The CE.R.1.E.S. Research Support Award is intended to 
honor and support a dermatologic researcher with a 
,.,.AL,b" track record in fundamental or r l i n ; r - l  

I work on the physiolc 
skin, for a one year period. 

pluvcll 

researct 
healthy I 

jgy or biolr 
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 5,000,000 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. 

The awardee will be selected by an international jury 
consisting of the members of the Scientific Advisory Board 
of the CERI.ES.. 

In 1998,the CER1,E.S. Award went 
(the role of ceramides in UV-A radiation i ~ n a r ~ n  

signal transduction in human skin tells) and, in 1 
Pr. lens-Michael khroder (regulation of the pro 
of antibiotic peptides in the epidermis). 

to Pr. Jean Kn 
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 human, 
mice or rat samples, and only projects with L 10,000 genotypes, 
will be considered. There are no genotyping fees for approved 
projects. Application deadlines are every six months. 

;: July 6,1999 

Upcomina Application Deadlines 
March 31, 1999 

September 30, 1999 
-- 

Deadline for app 11 For Application Instructions and additional information see: 11 
Requests for applications rorrns must be addressed to: 

CE.R.1.E.S. Resea~h Support Award 
do CHAN EL, 9, West 57th Street, New York 10019 

Tel: 212 688 5055 - Fax: 212 752 1851 
or contact: 

Beth Busscher, Center for Medical Genetics 
Marshfield Medical Research Foundation 

1000 N. Oak Avenue 
Marshfield. WI 54449 

PHONE: (715) 389-3525 FAX: (715) 389-5757 

I Award will be granted without regard to sex, sexual onentatlon, age, I 

4, * E 
race, religion, nahonal ongln, d, dlrabrky, manta1 w wteram status. 
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If want 

Our Smartspec "" 30Gu 
~ u r  o~tions with a wide wa 

I 

~t's just for starters. h d  tha 
k g t ~ ~ t  more for a lot less. 
ihkhRw& qaking it ideal far virtuail), any molecular bblagy w pr&Wmic -TJ- 

techni&h::@L@ble as a molecular calculator fdr qukk conversitm to F."--u~d , 

units. Better &?lX I btujtiye, user-friendly interface lets you access 
with the touch of a button. &e:hr y o d l f  why SmartSpec ;34 
W a V F  

web 
Contact yan local I 
$1-&&$&& 

L ~ f e  aoence 
Group 



BRING 
YOUR RESEARCH 
TO A COMPLETE 

STANDSTILL 
Whether you're imaging individual atoms with an AFM 

or measuring voltage across a cell wall, there's no tolerance 
for vibration. That's why we've created 
TMC's 63-500 Series High Performance 
Lab Tables. Rugqed construction and state- 
of-the-art work surfaces assure precise, 
accurate results in diverse applications. 
And our patented Gimbal Piston" isolation system brings 130th 

horizontal and vertical vibration isolation 
O r n N A L  . SLIDING SI donin to extremelv low 

15 Centennial Drive 
Peabody, MA 01 960 USA 

Tel: 978-532-6330, 800-542-9725 
Fax: 978-531 -8682 

e-mail: salesQtechmfg.com 
techmfg.~ om 

WORLD Wl 

I 
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The number of first-year graduate 
enrollments of African Americans in 
the science and engineering fields 
dropped more than 20 percent between 
1996 and 1997, according to a report 
released by the American Association 
for the Advancement of Science. The 
number of Hispanic American entering 
graduate students in science and 
engineering also declined, falling 16.2 
percent during the same time period. 

Attention: Ms. Royster 
1200 New York Avenue, NW 

Washington, DC 20005 

EHR Publications, 202-371-9849 
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11-16 and 11-6 Expression in 
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DIYASTAR, inc. (USA) 1228 S. Park St., Madison, Wi 53715 
Phone: 608.258.7420 FAN: 608.258.7439 
amail: info@dnastar.com www.dnastar.com 

IN GERMANY: GATC GmbH, Frttz-Arnold-Str. 23, D-78467 Konstanz, Germany 
Phone. 49.7531 081 600 FAX: 49.7531 431 6081 e-mail. sales@gatc.de k 
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COLLOQUIUM ANNOUNCEMENT 

"AUTOMATION IN THREAT REDUCTION AND INFECTIOUS 
DISEASE RESEARCH: NEEDS AND NEW DIRECTIONSSS 

APRIL 29-30, 1999 
THE NATIONAL ACADEMY OF SCIENCES AUDITORIUM, WASHINGTON, DC 

Organizers Kumar Patel, Tony J.  Beugelsdijk, Scott P. Lnyrze 

DESCRIPTION 
To make headway in many problems in medicine and biology requires enormous 

quantities of laboratory-based data. The limiting factor often is the fact that humans, unalded, 
are not capable of generating such vast inventories of data. Today. for the first time, various 
scientific disciplines and powerful technologies can be broughr together to level the playlng 
field against a number of the Important problems facing society. 

The scientific side of the Colloquium \\rill focus on the needs for measuring, detecting. 
and monitoring in areas such as: 1) recognizing and addressing established and emerging 
infectious diseases; 2) ensuring a safe food supply; 3) averting catastrophic bioterrorism and 
bioaarfare; and 4) advancing human genetics and molecular medicine. The technological 
side of the Colloquium will focus on the ,anous automation, robotic, computer, information. 
Internet. and microscale laboratory technologies that are a,ailable for supporting such 
scientific needs. The objective is to identify specific scientific needs, assess current research 
practices and their limitations, and then consider strategic ways for integrating new 
h~gh-throughput laboratory tools and technologies. . Infectious Diseases. As we move into the 21st century. infectious diseases will pose 
formidable challenges from a vanety of directions. The Colloquium will therefore consider 
scientific needs for such infectious diseases as influenza, tuberculosis, HIVIAIDS, and other 
drug-resistant infections; and routes toward developing high-throughput laboratory resources 
that can accelerate basic sclence, clln~cal tnals, and publlc healthiepidemiology investigations 
throughout the world. 

Food Supply. Pathogenic food-borne infections are increasing in the U.S. and 
elsewhere, demanding stringent public health monitoring. The Colloquium will consider 
scientific needs for protecting the food supply and en,lronment. and ways to engineer 
high-throughput laboratory resources for ~mproving public health efforts. . Biowarfare and Bioterrorism. The malicious release of hazardous infectlous agents 
poses significant threats to national and global security. The Colloquium \\rill consider the 
needs for conventional laboratory automation and the development and integration of newer 
microscale technologies for carrying out a broad range of activities. . Further Applications. The Colloquium encourages participation and interest from a 
widespread scientific constituency. Its multidisciplinary approach entails broad-based 
participation from academic, go,ernmental, and industrial sectors. 

In addition. the two-day program of presentations and panel discussions has an 
educational component that should be of interest to policy makers. In order to facilitate 
tangible outcomes from the Colloquium. a "cross-cutting" approach \\rill be emphasized. This 
approach recognizes that new tools and technologies from one scientific discipline can be 
carried o,er to others, and that the synthesis will result in synergy. 

REGISTRATION FEE $200 (non-refundableican be transferred) includes 
meals (dlnner on Aprrl 29th) and one copy of Colloqu~un~ proceedings. Accommodations are 
self-arranged by attendees. 

MAIL REGISTRATION 
Name 

Affiliation 

Positlon 

Address 

City 

State Zip 

Phone Fax 

E-Mail 

PAYRIENT (make checks payable to "Colloquium") 

Circle One: Check Enclosed VISA Amer. Express hlastercard 

Card No. Expires 

Signature Date 

MAIL THIS FORM WITH PAYRIENT TO: 
Association for Laboratory Automation 
Attn: Amy Thompson 

University of Virginia, P.O. Box 572 HSC, Charlottes\~lle. VA 22908 

FAX (credit card only): 804-924-5718 TEL (registration questions): 804-924-9430 

WEBSITE REGISTRATION 

Web: http://labautomation.org/colloquiumihome.html 

FOR ADDITIONAL INFORhlATION 

Web: http://www.nae.edu/colloquium 

SPONSORS 
Association for Laboratory Automation 
Centers for Disease Control and Prevention 
Department of Energy 
Department of Health and Human Services, Office of 

Emergency Preparedness 
Institute of Medicine 
Los Alamos National Laboratory 
National Academy of Engineering 
University of California, Los Angeles 

SPEAKERS 

INTRODUCTION 
Kumar Patel, Uni,ersity of California. Los Angeles, CA 

INFECTIOUS DISEASES 
Roy M. Anderson, Crnii.ersih of Oxford, O.rfori1, UK 

Nancy J. COX, Cerifers for Disense Co~rtrol n ~ ~ d  Prevmfiori, Aflonfn. GA 

James M. Hughes, Ceriters for Disense Control and Prevention, Atlarita, GA 

Scott P. Layne, Uriiversih of Cal$orriin, Los A~igeles, CA 

Gary J. Nabel, Uriiversih of~kficlzign~~, All11 Arbor, IMI 

Peter L. Nara, Bioiozical Mirrletics I I I ~ . ,  Frederick, MD 

Ariel Pablos-Mendez, Col~rrnbro College of Pir~sicioris, ,l;e~v York, NY 

Gary K. Schoolnik, Sfnr@rd U~iiversitl., Pnlo Alio, CA 

Jeffery K. Taubenberger, Arnied Forces Irisfitufe of Potiiology, CVushingto~r, DC 

FOOD SUPPLY 
John C. Bailar Ill, U1111,ersrr). of Chicozo, Ciiicnzo, IL 

Joseph Rodricks, Life Scierices Co~~sirita~ic?, Il'nsiiirigto~r, DC 

Bala Swaminathan, Cmiers for Disease Co~ltroi n~ id  Prevmfiori, Atlnrita, GA 

BIOWARFARE AND BIOTERRORISM 
Ken Alibek, Battrile lMe~r~oriu/ Instifirte, Ale.~n~zdrin, VA 

Ashton B. Carter, Harwrd Ullil~ersih, Cornbridge. MA 

Donald Kerr, Fedem1 Burenri of hivestrgntiori, IVasllirigton, DC 

Gerald Parker, U.S. Ann? ~Medrcni Researcii Inst. of Irfictioirs Diseases, Frederick, IMD 

William C. Patrick Ill, BioTI~reats Assessnrerit. Frederick MD 

FURTHER APPLICATIONS 
Russell J. Howard, Ma.~ygen I~ic., Redwood City, CA 

Leena Peltonen, Uriiisersih ofCai@r~iia, Los Ar~geies, CA 

David J. Galas, Keck Grndirate Institrite ofApplied L i f~  Scie~lces, Cln~er~iorif,  CA 

J. Craig Venter, Celern Gerro~~rics, Rocin~ille, iMD 

TECHNOLOGIES 
George A. Bekey, C'riir,ersi& of Solrtiierri Cal$or~~in, Los Angeles, CA 

Tony J. Beugelsdijk, Los Aiar~ios il'ntionol Loborntor:i, Los A l n ~ ~ ~ o s ,  IVM 

James H. Jett, Los Alariios ~J'[itio~lnI Lnbornton., Los Alonios, ,W 

Gary W. Kramer, ~Vntiorial lristrflrte of Sfnridnrds nrld Teciznolog?, Gnithrrsbrwg, IMD 

David J. Lipman, ,Votiorinl Llbrnn of ,Medicine, Betlzesdo, IMD 

Thomas Marr, Ge~lorrricn Corporofiori, Borilder, CO 

Stephen S. Morse, Deferise Ad~,nriced Resmrcii Projects Agency, Arlirizto~i, VA 

J. Michael Ramsey, Oak Ridze ~Vniio~rai Laboraton., Onk Ridze, TtV 
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Receiving Geographical Information 
Instantly and Effectively...No Matter Where. 

Disseminating env&nmental information effectively to scientists, policy 
makers, and the public iscritisal for protecting our envhmen t .  Providing 
information on enriromal conditions in its proper geqrapbicPr1 con- 
text over the Intesnet dbws this to occur. Gea$raphic i a f o d a n  system 
(GIS) is the tool for data inventory, environmental mo$&g, and d y s i s .  
GIS is also the tool for decision support across the Inteniet. 

' 

ESRI, the world leader in GIS, has facilitated the reinvention of environ- 
mental information. ESRI's Spatial Database Engine" (SDE") allows you 
to store, manage and integrate spatial data, while ESRI's Internet Map 
Server (IMS) lets you serve dynamic maps over the Internet. These 
tools help you improve environmental protection, while reducing your 
bottom line. More importantly, GIS has enabled better environmental 
information to reach the stakeholders in the community. Call us 
today to find out more. 

I -888133312943 
~esri.com/environment 9 / E-mail: info@esri.com - - 
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Pump Up your 

Heterologous gene expression often results in relatively low 
expression levels. This can be caused by rare codons or by other 
deleterious sequences in the transcribed region of your gene. Operon's 
gene synthesis service, GeneOpm, can lessen these problems and 
elevate your gene expression levels. 

GeneOpm helps you redesign your gene to eliminate rare codons, 
utilize optimal codons, alter secondary structure and remove mRNA 
destabilizing sequences. These changes can make your protein 
production more cost effective. We also will assist you in designing 
regulatory DNA sequences, such as promoters and terminators, to be 
synthesized. As a matter of fact, we can synthesize any DNA sequence 
from 100 to 15,000bp. Operon is now 
offering even faster turn-around 
times and lower prices on its gene 
synthesis service. As always, the 
sequence acccuracy is uncon- 

GeneOpm Gene Synthesis Prices 
(In ln 0 rlodng wetor mEUjlJI DNA rqrence wr@aUcm) 

SERVICE TYPE SHIPPING PRICE PER BASE PAIR I 
Rush 

Fast 

Standard 

Economy 

20 days or less $15.00 

21-30 days $12.00 

31-40 days $9.00 

41-60 days $6.00 

AODlTlONAL CUSTOM SERVICES 

FREE codon optimization or secondary structure removal 

Sequence lengths from 100bp to 15,000 bp. G?i2QhI 
O P E R O N  T E C H N O L O G I E S ,  I N C .  

ditionally guaxanteed. So let GeneOpm 
pump up your gene expression. 

World's Leading Supplier of Synthetic DNA 

1000 Atlantic Avenue, Suite 108 Alameda, CA 94501 
Phone: 800-6882248 510-865-8644 Fax: 510-865-5255 Internet dna@operon.com http://www.operon.com 
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Hiah-Fidelity PCR 

fidelity, native Pfu DNA Polymerase* is 
now available from Promega. 

Fully Compatible 
Promegab enzyme can be used directly 
in any protocol requiring f fu  DNA 
oolymerase. 

free Amplification Protocols 
Reference Guide will be Complete PCR Support 

available shortly! Visit our home Visit our website at 

page at www.pmmega.com 

mmediate shipment. 




