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IMAGINE "INTELLIGENT" 

DRUGS THAT COULD TELL SICK 

CELLS FROM HEALTHY ONES, 

AND THEN SELECTIVELY 

DESTROY THE TARGETED ONES. 

From earliest practitioners, medi- 

cine has sought not just effectiveness 

but precision; to treat disease with 

minimal effect on healthy tissue. 

To a doctor, the holy grail is selec- 

tivity that virtually gets down to the 

level of the cell. 

Today, there is an emerging proce- 

dure that gets tantalizingly close to 

this dream. 

This is the vision of PhotoPoinf 

a dramatic new medical procedure 

being developed by Miravant. It may 

give the medical practitioner a high 

degree of selectivity and control in a 

minimally invasive procedure. 

PhotoPoint may have application 

for a wide range of conditions ranging 

from cancers to eye diseases, and is now 

being tested in predinical and dinical 

studies in the U.S. and internationally 

Through our strategic alliances and 

corporate partners, we're building a 

leadership position for the marketing 

of PhotoPoint drugs, Lght-producing, 

and light delivery devices. 

And through Miravant's experience 

in de f i rq  precise dosimetry, we may 

bring a new level of precision to the 

treatment of disease. 
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edited by PHIL SZUROMI 

Faster together 
Diffusion of atoms and mol- 

Mice genetically engineered to 
lack the PKCyprotein had a nor- 
mal sensitivity to acute pain but 
were almost totally lacking in 
neuropathic pain after injury. 

Recognized by their caps 
T cells recognize proteins and peptides through major histocompat- 
ibility complex (MHC) proteins, which bind peptides and "present" 
them to antigen receptors on T cells. However, T cells see more than 
just peptide-they can be activated by binding to certain lipids and 

ecules on surfaces is important 
for catalytic processes. Although 
strongly bound systems, such as 
metals on metal surfaces. have 
been investigated for some time, 
the study of weakly bound sys- 
tems, such as carbon monoxide 
on metals, has been more diffi- 
cult, as measurement can more 
easily affect the molecular mo- 
tion. Briner et d. (p. 257) per- 

glycolipids, which are presented by proteins that are distant cousins 
of those encoded in the MHC region. Moodv et al. (D. 283) identified .. 
a glycolipid antigen from mycobvacteria anddid a detailed analysis of 
which parts of the glycolipid were critical for recognition. Recogni- 
tion depended mainly on hydrophilic cap of the glycolipids; naturally 
occurring substitutions of the hydrophobic tail were well tolerated. 
This result is consistent with the recently solved structure of CD1- 
both sets of work support the concept that the deep CD1 binding 
groove is designed to accept a hydrophobic tail, which allows the 

Viral infection 
and angiogenesis 

Continued analysis of proteins 
encoded by the Kaposi's sar- 
coma virus HHV-8 are provid- 
ing insights into pathogenesis 
and potential as therapeutic 
agents against HIV. Boshoff et 
al. (p. 290) found that two viral 
chemokine-like proteins, vMIP- 
I and -11, promoted the forma- 
tion of blood vessels, which may 
be important in the develop- 
ment of Kaposi's sarcoma. The 
vMIP-I1 can activate and attract 
certain white blood cells (eosi- 
nophils), primarily through the 
CCR3 receptor. HIV infection 
through this receptor is also the 
most sensitive to inhibition by 
vMIP-11. 

formed scanning tunneling mi- 
croscoDv of carbon monoxide on . , 
copper surfaces and found that 
dimers and loneer chains move 

carbohydrate cap to stick out and become a target for T cells. 
- 

faster, through single molecule 
jumps, than monomers; this dif- 
ference is attributed to a reduc- 
tionof vibrational entropy in the 
chains rather than to a differ- 

associated with the jovian mag- 
netosphere for 6 months. During 
this time, a volcanic eruption on 
10 created a large plume that in- 
creased the Na content of the 
neutral cloud, followed by a de- 
layed increase in the S+ content 

ices, the jovian magnetosphere, 
and meteorites. Fitting the spec- 
tra with these sources will help 
define how and where carbon, 
hydrogen, and oxygen were dis- 
tributed in the early solar system. 

ence in activation energy. 

Pore alignment 
Mesoporous materials, with typi- 
cal pore sizes of a few nano- 
meters, are complementary to 
zeolites, which have smaller 
pores and thus can only take up 
molecules UD to a certain size. 

Pain relief 
Prolonged pain can be extremely 
debilitating, but sensitivity to 
painful stimuli is critical for the 
avoidance of serious injury. Two 
reports look at the mechanisms 
that generate acute pain but that 
allow the avoidance of long- 
term pain, or extreme sensitiv- 
ity, to what should be nonpainful 
stimuli (see the Perspective by 
Iadarola, p. 239). When noxious 

of the 10 torus. These excess 
S+ ions dissipated nonlinearly, 
which suggests that the jovian 
magnetosphere stabilizes itself 
with a nonlinear feedback mech- 
anism against the sporadic vol- 
canic outbursts of 10. 

Unraveling actin 
during cell death 

When a cell gets a signal to ini- 
tiate the programmed cell death 
cascade, a series of proteases 
called caspases are activated by 
cleavage of one another. Other 
proteins can also serve as sub- 
strates for caspase cleavage, and 
Kothakota et al. (p. 294) show 
that gelsolin, a protein that sev- 
ers actin chains in a calcium- 
dependent fashion, is cut during 
apoptosis. This cleavage liber- 
ates an activated gelsolin frag- 
ment that depolymerizes actin 

However, large-scale applica- 
tions of mesoDorous materials 
often require alignment of the 
pores over macroscopic length 
scales, which has been difficult 
to achieve. Tolbert et al. (p. 264) 
have devised a strategy whereby 
the precursor material, a liquid 
crystal, is aligned in a magnetic 
field; the alignment is preserved 
during the processing stages, re- 

stimuli are applied, a peptide, 
known as substance P (SP). is . ,. 
released and binds to neurons 
possessing the SP receptor. The 
role of these neurons in acute 
and chronic pain perception has 
been unclear; Mantyh et al. (p 
275) now show that these neu- 
rons can be specifically removed 
by applying SP coupled to a 
toxin. The removal of these neu- 

Trapped organics on 
Ganymede and Callisto 
Jupiter's largest satellites, Gany- 
mede and Callisto. show evi- 

sulting in a material with macro- 
scopically aligned mesopores. 

dence for water ice on their sur- 
faces that may have been trapped 
early in the evolution of our solar 
system. McCord et al. (p. 271), 
using near-infrared spectra from 
the Galileo orbiter, found evi- 
dence for C02 ,  SO2, and some 
organics trapped within the wa- 
ter ice and hvdrated minerals on 

into monomers in an  unregu- 
lated fashion and which is re- loJupiter feedback 

10, the most volcanically active 
body known in the solar system 
and Jupiter's nearest large satel- 
lite, is intimately coupled to 
Jupiter's magnetosphere. Brown 
and Bouchez (p. 268; see the Per- 
spective by McGrath, p. 237) 
observed sulfur ions (S+) in the 
10 plasma torus and sodium at- 
oms in the neutral plasma cloud 

rons did not change the animals' 
responses to acute pain but made 
them far less sensitive to chronic 
pain. Peripheral nerve injury can 
cause an increased sensitivity to 
pain (neuropathic pain). Malm- 
berg et al. (p. 279) found that 
this pain state requires the ex- 
pression of a brain-specific form 
of protein kinase C (PKCy). 

sponsible for the morphologic 
changes associated with apop- 
tosis. Cells that had no gelsolin 
had delayed apoptosis and only 
limited morphologic changes. 
Thus, gelsolin seems to potenti- 
ate the cell death process, a role 
consistent with its recently noted 
down-regulation in many hu- 

the surfaces. Such components 
could be derived from a varietv 
of sources, including interstellar man tumors. 
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High-Capacity Yet Compact-Cycler 
Holds Four 96 or 384-well Plates 

DNA Engine & Tetrad 
Set New Standards 

for Thermal Cyclers 

UNPARALLELED PERFORMANCE, 
PARTICULARLY IN SOFTWARE 

Intuitive Programming Especially Easy 

WATERTOWN, Mass. - In late 1994, MJ 
RESEARCH introduced a revolutionary new line 

DNA Engine with interchangeable Alpha" blocks. The one mounted on pf for PCR* and sequent- 
the cycler has a motorized Power Bonnet'" heated lid; the other Alphas- lng. Called the ''DNA EngineT"" line, this new 
both dual and single block models-have manual Hot Bonnet" heated lids. design builds upon experience the company had 

A recent development in biology is an unre- 
lenting surge of interest in genomics. Already 
increasing knowledge of the human and other 
genomes has had major influence upon the 
biotech, pharmaceutical, and medical indus- 
tries, and Wall Street seems to be betting on 
further advances. According to a recent series 
of articles in Science (275,767-782,7 Feb 97) 

Twin Tower In Situ A1 p ha 
Fits DNA Engines & Tetrads 
The versatility of the DNA Engine system is 

well illustrated by the Twin TowerT" in situ 
Alpha. Two new methods of DNA amplifica- 

tion-insituPCR'andPRINS- 
have recently come to common 
usage, but they usually require 
a specialty thermal cycler that 
processes only glass slides. 

But not with the DNA En- 
gine or Tetrad. Instead, a "swappable" dual 
block, called the Twin Tower, can be put into 
either chassis, and each Alpha cycles 2 x 16 
glass slides rapidly, accurately, and precisely. 

the pharmaceutical industry alone has invested 
at least $1 billion into genomics companies. 

And what is the thermal cycler of choice 
among these companies? Whv, theMJ RESEARCH 
* PCR is covered by patents owned by Hoffmann-La Rcche. Inc. & F. Hoff- 
mann-La Roche Ltd. Users should obtain license to per fon  the reaction. 

Accuracy & Data Evert 
Needed for Diagnostics 

Medicine is on the cusp of a new era when 
diagnosis of disease will be based increasingly 
upon the analysis of amplified DNA. But the 
thermal cyclers that actually do the amplifica- 
tion must be of specific and certifiable quality. 

The College of American Pathologists and 
the NCCLS have chosen to focus upon two 
criteria for particular attention: accuracy and the 
recording of thermal data from every run. Each 
DNA Engine has NIST-traceable & field-veri- 
fiable accuracy. Thermal data may be continu- 
ously reported via serial or GPIB ports, or sent 
to a printer for hard copy, in order to record data. 

Tetrad cycler with four swappable blocks 
Tetrad. This thermal cycler has all the features 

gained manufacturing its pioneering PTC- 100'" 
and MiniCyc1erw inst~-~ments. Improvements 
included increased speed of ramping, higher 
precision and greater accuracy-as as a 
new "swappable" block format. But perhaps 
the most significant advances were in the soft- 
ware, for these allowed easier user interface and 
better thermal control-as well as communica- 
tion between cyclers and other digital devices. 

~ h ,  new software was the culmination of 
years of effort by engineers Joe pat-tte and 
Andrea Wolga. Building upon the intuitive 
concepts of PTC-100 softwxe, they managed 
to create a powerful new system that allows for 
expansion, revision, and network communica- 
tions via 1 ~ ~ E - 4 8 8  or RS-232 ports-features 
that would impress any engineer. ~ u t  they 
concentratedtheireffortson the needsof users, 
creating a whole host of features to allow 

Tetrads Lead the Charge into Genomics 

of the DNA Engine-and it also offers 4 inde- 
pendent blocks in one compact chassis. It fits 
easily inside robots, it can be controlled manu- 
ally from its keypad or digitally through its 
ports, and when fitted with Power Bonnets, it 
can be operated without manual intervention. 

smoother functioning in the lab. These include 
the ability to store programs in individual fold- 
ers, edit one program while another is running, 
choose from 3 different methods of thermal 
control, and calculate total run time from en- 
tered parameters. These and many other soft- 
ware features make DNA Engines a joy to use. 

Other engineers did their jobs well too. In 
particular, the modular design of swappable 
blocks (called "Alphas") allows configuration 
for different vessels-96 or 384-well plates, 
0.2 or0.5ml tubes, forexample. Last but not least, 
two available sizes of chass i s4ne  holding 1 
Alpha and the other 4-allows maximum flex- 
ibility in planning, purchase, and expansion. - - - - 

E-.MAIL: SALESBMJR.COM . WEB: WWW.MJR.CO.\L 

@ M J RESEARCH, INC. 
Manufacturer of Peltier-effect Thermal Cyclers 

149 Grove St. Watertown, MA 02172 USA 
(800) 729-2 165 Fax (6 17) 923-8080 
Distributors Worldwide-Fax, E-mail or Web for List 
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E N G L A N U  

NEW ENGLAND BIOLABS now offers three Ph.DF̂  Phage Display 
Peptide Library Kits - lMRlsnrarlihbd7 and l Z ? d d z d & k ~ @ $  
d U m ~ # r v 7 - i # r a y :  These three kits 
have a combined diversity of over 7 billion random peptide sequences, all 
displayed on the surface of bacteriophage M13. This creates a physical 
linkage between an affinityselectable peptide sequence and the DNA that 
encodes it. 

A WIDE RANGE OF APPLICATIONS 
Take advantage of sequence and context diversity, screen for peptide 
ligands for a variety of targets: including antibodies, cell surface receptors, 
and enzymes. The compact and extremely stable nature of MI3  phage 
permits both in vim and in vitm screening, biopanning against targets in 
solution or immobilized on a matrix, and highly stringent binding and elution 
conditio ns... idoailysuiw krsleEinrdrvekpnmldm C 
Wwcudirlsrss. No knowledge of the target structure is required. 
Master your own search, call 1-800-NEB-LABS or visit us on the WWW. 

To ORDER: 
Ph.D. Kits provide sufficient reagents for 10 independent biopanning experiments: 
#El00 Pb.D.-7 Linear 7 4 1 ~  Libnly, complexity 2.0 x lo9 clones 

18110 Ph.D.42 Linear 1 2 - 1 ~  Libmy, complexity 1.9 x 109 clones 

#El20 ' PkD.-C7C D ' iecoasbl ined  711181 Libraw, complexity 
3.7 x 109 clones 

For more information, visit I 

New bpknd B i o h  hc. 32 Tozer Road, Beverly, MA m915 USA 1-8M)-NEB-LABS Tel. (9781 927-5054 Fax (9ls) 921-1350 email: info@neb.com 
8 NEW bpld Biolmbs WC euRlr Td. (8g)) 387-10& (905) m2-3Al Fax (905) 672-3414 ernail: info@ca.neb.com 
m NEW Eyhnd B i i  bbH, Mrnl b p d i c  d Genrq Tel. (0130) 83 30 31 Mg196) J131 Fax (06196) 83639 email: inf&de.neb.com 
8 Ikw Engbnd 6id.h 0 lM, Tel. (OBOOI 31 t4 86 101462) 442016 Fax I O l l G p  421057 emaik ih&kneb.com 

DISTRIBUTORS: Australia 107) 55WilBB Beloiurn 1-11 9815: Brazil (011) 66-3% Denmark 1311 56 20 00: Finland (9) 584-121; France (11 34 60 24 24; 
Greece 101) 5228&(7, Hong Kong 26(9&% lndia (542) 311473; Israel (MI 5351205; Itsly (02) 361961; Japan (03) 5828W, l k e a  (QZ) -11; Mexico (5) 519-3463; 
Nethenands 1053) 4.95 495 OB New Zealand (061 4M-3039, Nomw 22 22 W n; Swapore m 7 ;  Spsin (ml Tm Tt M Swdeo (OBI 36 60 10; Switzerland (081) #I47 13; Taiwan (02) 8802913 



The HeliosTM Gene Gun creates a whole new way to unlock the mysteries of 
cell growth and development for in vivo applications, especially for advances 
in gene therapy and genetic immunization (DNA vaccination). The Helios Gene 
Gun is designed to serve a wide range of research uses, and is the latest 
addition to the innovative instruments available from Bio-Rad Laboratories, 
the leader in gene transfer technology. Transfer of genetic material in vivo via 
Biolistic@ particle bombardment is now both fast and effective: simply load 
sample cartridges with DNA- or RNA-coated microcarriers, point the nozzle 
and fire the device. A low pressure helium pulse reproducibly delivers gold ' 
particles coated with the nucleic acids into virtually any target. 
Learn more about the Helios Gene Gun system by contacting your local 

e Bio-Rad representative. In the US., call 1 -800-4BIORAD. 
Helos Gene Gun System. 

Hel i i  is a trademark of Awagen, Inc. Bidistic is a registered trademark of €.I. DuPont de Nenxwrs and Co. 
Biiitic technology is exclusively licensed to Bio-Rad Laborat- for M i t i o n  of devices. 

Moledar U.0 (m)481ORAD. (510) 741-1000. AusimW M-9914-28fNe 1- (l)-BnBPOl &bhnl 09-311555 11. Crud. W j  712-2??lo a#nn , 
(86-10)8896698.Ou*nrX~179#47.ChkdWBLW~ (1)49806934*Qmnm1y 069318860-b~$a 91-114$1-01~*#@ OA?l%XJl*- 
msslr-sam.m,,,n~ 7aapao-mn*mna I I 3 1 3 1 8 5 1 0 6 6 8 * l Y I l r U l d ~ 3 a f f ) * ~ 1 1 ~ 1 ~ ~ .  (m)m-mn-Qp.O ~i)a~im=*~*.d*) 

Bi-ie- Group & ( O ) . . o r r r n . r r * *  0 1 a a s r r . u -  * m l . l p  5 
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Visit AAAS Scope Online 

today, and you can... 

Complete the Advance 

Registration Form online and 

save up to $50 off the on-site 

registration fee. 

Download the housing 

form and other important 

hotel information. 

Get information about the 

16 tracks and the 150 general 

sessions. Highlights include: 

The Changing Environment 

of Science, Discovering Bio- 

logical Diversity, Education 

into the Next Century, 

Global ChangelEarth Sys- 

tems Science, Industry, 

Technology, Engineering, 

Public Health and Medicine, 

and much more. 

Find out about the latest 

information on the two 

comprehensive seminars tak- 

ing place at the meeting: 

The Genome Seminar 

(co-sponsored by Science 

and the Institute for 

Genomic Research (TIGR) 
and the Forum for School 

Science Seminar. 

Get late breaking news on 

hot sessions, confirmed 

speakers, and other updates 

about the program from the 

Program Director. 

Explore Philadelphia with 

hot links to exciting web sites 

in the "City of Brotherly 

Love", find out how to get 

discount airline rates to 

Philadelphia, see a listing of 

Exhibitors, Sponsors, and 

much more. 

Get current updates on the 

AAAS 150th Anniversary 

Celebration activities. 

AMERICAN ASSOCIATION FORTHE 
ADVANCEMENT OF SCIENCE 



\ / from the most trusted name in automated DNA sequencing 

?E Applied Biosystems 
Europe Langen, Germany Te 49 (0)6103 708 301 Fax 49 (016103 708 310 
Japan Tokyo, Japan T e  (047) 380-8500 Fax (047) 380-8505 
Latin America Mexico C ly ,  M e x ~ c o  T e  52-5-651-7077 Fax. 52-5-593-6223 
United States Foster C l y  US Tel: 1-800 345-5224 Fax (650) 572-2743 
Australia Melbourne, Australia T e  1 800 033 747 Fax 61 3 9212-8502 

Perkin-Elmer and A01 PRISM are regstered trademarks and PE Applied Bosystems. 
PE. and Appl~ed Bosystems are trademarks at The Perkn-Elmer Corporaton PE 
Applied Blosystems products are developed and produced under the quai?! require- 
ments of S O  9000 
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1998-99 Congressional Science and Engineering Fellowships 

PROGRAM: Fellows spend one year working as special assistants on the staffs of members of 
Congress or congressional committees, working in legislative areas requiring scientific and technical 
expertise. The program includes an orientation on congressional and executive branch operations 
and a year-long seminar program on issues involving science and public policy. Fellows receive 
stipends from their sponsoring societies. 

PURPOSE: To provide a unique public policy learning experience, to demonstrate the value of 
science-government interaction, and to make practical contributions to the more effective use of 
scientific and technical knowledge in governmen 

CRITERIA: A prospective Fell01 be a postdoctoral to midcareer scientist or engineer; 
demonstrate exceptional competenc~ 111 3~1lle area of science or engineering; be cognizant of many 
matters in nonscientific areas; demonstrate sensitivity toward political and social issues; and perhaps 
most important, have a strong interest in applying personal knowledge toward 
the solution of soci 

SPONSORS: More lgineering societies will sponsor 
or cosponsor Congressional science anu cngineenng rellows in 1~98-99: 

American Association f ineers 
American Association c ociety of enetics 
American Chemical Sol merican bociety of ~ecnanlcal  Engineers 
American Dental Assoc rn~ 'eterinary issociation 
American Geophysical r n ~  Velding Sc 
American Institute of Biological Sciences ~I I IVUUIIX  Research n a a v ~ l a r ~ ~ n  
American Instit 
American Physi les of Food Animal Sciences 
American Podiairic I V I ~ U ~ C ~ I  ~ ~ ~ o c i a t i o n  eological aocleLy 01 Arnenca 
American Psychological Asyocia stitute of Electrical and Elect gineers 
American Society for Microbiolc stitute of Food Technologistc 
American Society of AgronomyICrop science Socie aterials Research Society 
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Congressional Science artu cnyineering Fellowship Program 
1200 New York Avenue, NW, Washington, DC 20005 
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Internet: science-policy@aaas.org 
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