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Introducing d e  Drosophila Expression System. 
I t 's  the Latest Buzz i n  Gene Expression Technology. 



. . 

What's a l l  the buzz about? The new Drosophila Expression System 

(DES") from invitragen. It's a pbven eukaryotit expression system 

. that cambiiles the best of mammalian and insect expression tech- 

nolugies to create a system that i s  powerful and simple to use. . 
8 seven days posttransfection. 

The simplicity of  DES" Lies i n  
For stable expression, it is  not 

Although DES" is  new, the 

the Drosophila 52 cel l  line. 

Expression o f  your protein i n  

DES" does not  require lengthy 

virus production or labor- 

intensive cel l  growth. DES" 

uses straightforward transfec- 

t ion  methods (the same ones 

you use for your mammalian 

cel l  Lines). 52 cells grow rapid- 

l y  a t  2PC without CO, and 

require minimal maintenance. 

DES" offers you the 

choice of  transient 

or stable expression. 

Choose transient 

expression and assay 

your protein two t o  

necessary t o  isolate 

expand clonal trans- 

fectants following 

selection. You can 

establish stable 

lchnology behind it 

has been around for 

years. A wide variety 

of  proteins have 

been successfully 
52 cells i n  less than ' 

% -- Fs expressed i n  52 cells 
four weeks. 

82w including enzymes, receptors, 

P O W E R F U L  V E C T O R S  and glycoproteins. With expres-. 
*- . 

The DES" expression vectors use 
a sion levels higher than most , 

native Drosophila promoters t o  mammalian systems, DES" 

give you high-level inducible can't be beat. 

I@ 
or constitutive expression. 

3 I n  addition, the vectors each 

contain a C-terminal 

polyhistidine and 

epitope tag for 

rapid purification 

and detection. 

-. 
@ Want t o  get more informatiofi '. 

about DES"? Give the gene ex- 

@ pression folks a t  Invitrogen a buzz 

1(1 to Learn about the simple, power- 

g, ful, proven Drosophila Expression 

9 System, or v is i t  our website a t  

www.invitrogen.com. 

OES* is a patented technology of SmithKline Beecham Corporation. A sublicense from Invitrogen is required. 
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De Schelp 12, 9351 NV Leek 
The Netherlands - 
Tel: +31 (0) 594 515 175 
Fax: +31 (0) 594 515 312 
email: tech-service@invitrogen 
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Denmark 800 188 67 
Finland 990 31 800 5345 
France30 3 1  800 5345 
Germany 0130 8100 43 
The Netherlands 0800 022 88 48 
Norway 800 113 70 
Sweden 020 795 369 
Switzerland 0800 551 966 
United Kingdom 0800 96 61 93 
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Australia 1 800 882 555 
China 010 681 526812 
Czech Republic 02 5721 14 67 
Hong Kong 886 2 381 0844 
Hungary 0 1  280 3728 :;,_ 
Israel 02 652 2102 . . 
Italy 02 38 19 51 ' 

Japan 03 5684 1616 ' 
Korea 822 569 6902 t 

! No. 42 on ~dders '  Service 

Thailand 66 22 467243 



iWgr&asacaadol-ScienceM 28 

JBT Take s Sdep Cia& co &eak-EB~ 29 ~ ~ ~ ~ h i s o f A d d k 3 b  
' E. Ji. N d q  and 0. K. Aghjwian ' 

~ F ~ L o a m t r o n S  

TWlS WEEK tN SCENCE 

BOOK REVIONS 

Review of the Scieruifi Evidence, reviewed by W. H 

4 2 

, - 



casso's The Absinthe Drinker (1901). Absinthe, 91 1. The editorial (p. 1 5), news stories (p. 35), and six 
concoction of distilled spirits and plant extracts, was a articles (p. 45) discuss policy implications of findings 
favorite narcotic in the Parisian cafes of the 1 9th century. about addictive substances, the biology of addiiion, and 
Its intoxicating qualities, enjoyed by Toulouse-Lautrec new approaches to therapy. Photo of painting: Erich 
and Modigliani among others, led to interdiction in France LessinglArt Resource; calligraphy by Bernard Maisnerl 

Mediation of Neuronal Apoptosis by 
Enhancement of Outward Potassium Current 

S. P. Yu, C.-H. Yeh, S. L. Sensi, B. J. Gwag, L. M. 
T. Canzoniero, 2. S. Farhangrazi, H. S. Ying, 
M. Tian, L. L. Dugan, D. W. Choi 

~ m m u n o t h e ~ ~ ~  of Tumors with Autologous 1 1 7 
Tumor-Derived Heat Shock Protein Preparations 

RESEARCH ARTICLE .Y. Tamura, P. Peng, K. Liu, M. Daou, P. K. Srivasmva 

De Novo Protein Design: Fully 
Automated Sequence Selection Rapid Colorectal Adenoma Formation 

p. I. Dahiyat and S. L. Mayo Initiated by Conditional Targeting of the Apc Gene 
H. Shibata, K. Toyama, H. Shioya, M. Ito, 
M. Hirota, S. Hasegawa, H. Matsumoto, H. Takano, 
T. Akiyama, K. Toyoshima, R. Kanamaru, Y. 
Kanegae, I. Saito, Y. Nakamura, K. Shiba, T. Noda 

Maintenance of Human T Cell A n e w  
Blocking of IL-2 Gene Transcription b 
Activated Rap1 

Measurements of 12CP3C, 14NP5N, and V. A. Boussiotis, G. J. Freem 
32SP4S Ratios in Comet Hale-Bopp (C/1995 01) D. L. Barber, L. M. Nadler 

D. C. Jewitt, H. E. Matthews, T. Owen, R. Meier 

Transcriptional Errors Caus 
Oxidative Damage 

H. K. Roscoe, A. E. Jones, A. M. Lee F. Taddei, H. Hayakawa, M.-F. Bouton 
Cirinesi, I. Matic, M. Sekiguchi, M. Radm 
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Functional Dynamic of GABAergic 
Iilhibition in the Thalamus 

U. Kim, M. V. Sanchez-Vives, D. A. McCormick 

Antagonism of Central Melanow 

G.-U. von Biilow and R. J. 

L. K. Denzin, D. B. San 
M. J. Surman, P. Cresswe 

Interdomain Interactions Underlying 
TECHNICAL COMMENTS - 
The Possibility of Ice on the Moon 

S. J. Weidenschilling; S. Nozette, E. M. Shoe- 
maker, P. Spudis, C. L. Lichtenberg; Response: N. J. 
S. Stacy, D. B. Campbell, P. G. Ford Nanotubes for nanodevices 
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from Tropix. Now you can enhance your efforts with 

ultrasensitive detection o f  bioanalytes from the leader 

in luminescence. Only Tropix brings you a ful l  line of 

4chieve low zepl ~le*  
~ i t h  advanced digital photon counting. 

matched luminescent reagents, assays and instrumentation C~mmandaun i (  constell1 no f fea  
for superior versas~lity in app~~cations 

designed for optimal performance in your lab. and protocol design. 

.3ead 96- or 384-well plates 

Detect wide range of analyte concentration 
(>7 decades) 

- High functionality with or without external PC 

Programmable reagent dispensers available 

Robotics-compatible 

4 Temperature control option 

To request a free TR717 Luminometer brochure 
or to  learn more about Tropix reagents and 

g systems, call 1 - 800-542-2369. 
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From defects to devices 
Defects along carbon single-wall 
nanotubes (SWNTs) can pro- 
duce abrupt changes in their 
local electrical characteristics. 
Collins et al. (p. 100; see the 
Perspective by Saito, p. 77) ex- 
tracted SWNTs from bundles, or 
"ropes," of tubes (for distances up 
to 2 micrometers) with a scan- 
ning tunnel microscope tip, 
which adhered strongly to the 
end of the tube. As the tube was 
extracted, the conductivity could 
abruptly change upon slight 
movement (a few nanometers) 
from a response typical of graph- 
ite to one that was highly non- 
linear and rectifying. Such abrupt 
"on-off" character could poten- 
tially be used in devices. 

Extra deliveries 
Rocks from the Lower Ordovi- 
cian (dating from about 480 mil- 
lion years ago) found in Sweden 
contain abundant small meteor- 
ites com~ared with older and 
younger rocks. Schmitz et al. (p. 
88) collected additional meteor- 
ite samples from these rocks and 
show using osmium isotopes and 
iridium concentrations that the 
influx of cosmic matter to the 
Earth increased at this time by 
about an order of magnitude. 
They speculate that the in- 
creased dust may be related to 
other evidence of a major impact 
or disruption of a meteorite par- 
ent body at this time. 

Designer protein 
A computational algorithm based 
on physical chemical potential 
functions and stereochemical 
constraints has been used to 
screen a large library of possible 
amino acid sequences against a 
design target. Dahiyat and Mayo 
(p. 82; see the Perspective by 
DeGrado, p. 80) screened 1.9 x 
loz7 combinations to obtain 
full sequence design 1 (FSD-1 ), 
a 28-residue protein that was 
designed to adopt a Ppa motif 

Winter ozone hole 
The processes leading to the Antarctic ozone hole have been studied 
intensively, but because of technical difficulties in performing mea- 
surements during the polar winter, when little sunlight reaches the 
Antarctic, most measurements are constrained to latitudes below 75' 
throughout winter. Roscoe et al. (p. 93) present total ozone measure- 
ments at Faraday at 65's throughout the winters of 1990,1991, and 
1994, and show that ozone depletion starts in June. Model calcula- 
tions indicate that this is not an isolated phenomenon and that ozone 
destruction starts at the edge of the sunlit vortex in midwinter. 

of a zinc finger domain. The 
solution structure indicates that 
the protein adopts the targeted 
fold. 

Actively unresponsive 
Under the wrong circumstances, 
T cells can be turned off, instead 
of on, by the antigen for which 
they are specific. Boussiotis et al. 
(p. 124) found that the resultant 
state of unresponsiveness, called 
anergy, is maintained by the 
presence of an activated small G 
protein, Rapl. Thus, the inabil- 
ity to respond to antigen is not 
only due to a break in the signal- 
ing pathway that culminates in 
the production of the cytokine 
interleukin-2, but to the active 
turning on of an alternative 
pathway. 

Weighty factor 
Body weight can be regulated by 
interactions of neuropeptides 
and their receptors. Agouti pep- 
tide, normally expressed in the 
skin where it regulates pigmen- 
tation, can cause obesity when 
overexpressed in mice. Agouti- 
related peptide (AGRP) shares 
some sequence similarity with 
Agouti, but, as shown by 011- 
mann et al. (p. 135), differs in 
expression and signaling proper- 
ties. AGRP, normally expressed 
in the adrenal glands and the 
hypothalamus, binds a specific 
subset of the receptors available 
to Agouti. Overexpression of 
AGRP in mice affects bodv 
weight but not pigmentation. 

CAML with two humps 
The CAML protein (calcium- 
signal modulating cyclophilin 
ligand) was originally identified 
as interacting with cyclophilin B 
and thus thought to participate 
in the cellular actions of the im- 
munosuppressant cyclosporin A 
and regulation of the transcrip- 
tion factor NF-AT in lympho- 
cytes. Von Biilow and Bram (p. 
138) have now identified an- 
other protein, called transmem- 
brane activator and CAML- 
interactor, or TACI, that inter- 
acts with CAML. TACI is a 
member of the tumor necrosis 
factor receptor superfamily, and 
cross-linking of TACI with anti- 
bodies leads to activation of NF- 
AT and other transcription fac- 
tors. Their results suggest the 
existence of unusual signaling 
mechanism in which interaction 
of the cell surface receptor TACI 
with CAML, which is found on 
intracellular vesicles, appears to 
be required for activation of NF- 
AT in response to TACI. 

Heat shock proteins 
versus cancer 

One of the most intractable 
problems in cancer treatment 
today is metastasis. Tamura et al. 
(p. 11 7) examined nonimmuno- 
genic tumors of various histo- 
logic origins in a mouse model of 
metastatic cancer. They isolated 
the heat shock protein GP96, 
bound to random peptides from 
its cellular milieu, from either 
the primary tumor or a meta- 
static variant and injected it into 
mice that had well-established 

tumors. Primary tumors as well as 
metastases regressed, and life- 
span was extended. 

Tuning channels 
Cyclic nucleotide-gated ion 
channels in olfactory and retinal 
receptor cells are involved in the 
response to sensory stimuli. 
Vamum and Zagotta (p. 110) 
show that the amino-terminal 

domain of the channel, which 
does not bind to the ligand but to 
the calcium sensor calmodulin, 
plays a direct role in "tuning" the 
channel-gating properties after 
ligand binding in response to in- 
tracellular calcium levels. 

Oligomeric signal 
The response of yeast to mating 
pheromone occurs through a 
complicated signaling pathway 
that has similarity to signaling 
~athwavs in vertebrates. Bind- 
ing of the pheromone to its re- 
ceptor activates a heterotrimeric 
guanine nucleotide-binding pro- 
tein (G protein). The p subunit 
of the G protein apparently 
"talks" to a protein, SteS, which 
serves as a scaffold for a series of 
protein kinases that propagate 
the signal. Inouye et al. (p. 103) 
show that oligomerization of 
Ste5 is necessarv and sufficient 
for signaling. They define a pro- 
tein domain within Ste5 that is 
required for interaction with the 
G protein and for dimerization. 
Similar domains occur in other 
proteins including BRCA1, the 
human breast cancer susceptibil- 
ity-determining protein. 
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You'll alwavs find PLAINJM TM 

at the top of the charts. 

Introducing the biggest hit of 1997, PLATINUM Taq DNA Polymerase. 
F i E s E x i s t i n g F C R ~  

FLMIWM Taq DNA Polymerase allows you to use equivalent 
units with your existing PCR protocols. 
No additional protocol steps such as optimization, incubation, or 
slow activation of enzyme. 

Nolammam . . Risk 
Your reaction mixture will not be contaminated by wax or any 
extra reagents. 
Chance of contamination from extra manipulations or additions 
is eliminated. 

Eliminates Safety Hazards 
No risk of burns or splashes common with manual hot start 
methods. 

PLATINUM TaqDNAPo1-debuts atthe top of thecharts 
thanks to its unique ab%Q to provide gtrater specificity in PCR 
prwedures without c o m p r o ~  product yield and size. F'LATINUM Taq DNA Polymerase 10966-018 100 units 

10966-026 250 units 
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500 unib 
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at dtging U.S. Industrial Orderdllxw-LWE: (800) 874-4226 

tion step of PCR 
product ww storage by Internet Ordering: www.lifehh.com 

-rR 4 -- mmm- completely inhriiting enzyme until used. 

B a n d ~ b I P T ~  
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Multi-Probe ~ibonuclease Protection Assay 

i b o ~ u a n t ~ ~ ' E & y  System Corn 
Multi-Probe Template Sets 
In Vitro Transcription Kit 

- 
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Mouse, Rat and Hurr~an Cytokine 
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BRILLIANT DISCOVERIES 
W I T H  ALZET PUMPS. 

When it comes to new discoveries, AUET ~ l ~ n o t l r  p m p s  work to your advantage. By allourlng - 
you to deliver dkgs  c o n t ~ n u o d ~  adminbta wRh sbnt half-lives, and target specific &ues, 

I 

these miniature implantable pumps make pibile exprimmu that cannot be done using con- 

ventional delivery methods. 56 you spn @&fie e f fw  tk* might otherwise go unnoticedland 

uncover breakthroughs that q h t  dwrwkie h mimed. 

Discover the advantage of ALZET o ~ m @ t l ~  puttfps. For derences and information pertaining 
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. . .with the new Lumi-Imagerm Workstaiiowan innovation that 

allows you to visualize, qmMy, and analyze experiments whwt 

the need for x-ray film! 

A leap ahead in chemiluminescent imaging 

Incorporating a deeply cooled CCD (Charge-Coupled Device) chip 

and advanced, noise-eliminating software, the Lumi-Imager sets 

new standards in detedh sensitivity and analysis accuracy. The 

chip, with 1.3 million pixels, guarantees superior image resolution 

and broad dynamic range via a 16-bit, focus-stabilized camera. 

Flat-field and pixel-defect cormtion are automatic with Lumi- 

Analystm software. For analysrs, you simply load blds or microtiter 

plates into the mini daikroom endosure, set exposure time, then 

follow the toolbar prompts. Even data management is simplified 

by electronic archiving of results, eliminating the need and cost of 

x-ray film! 

A greater level of performance and produc- 

tivlty in less time and fewer hands-on 

s t e m t ' s  how to get a jump on labeling 

and detection results...with the Lumi-Imager, 

exdusively from Boehringer Mannheim. 

Memet ht@J/bbchem.boehringer-mannheim.com 
l m H w w ' a l d ~ ~ ~ ) - d ~ - ~  
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Living Colors" Fluorescent Proteins 

Expression of EBFP in fixed 293 EBNA cells. 

- - 
Exorasion ol EGFP in fixed CHO-K1 cells. 

The evolution of 
a revolution. 

CLONTECH, the f irst to offel rhanced GFP 

(EGFP), now introduces Enhanced BFP (EBFP) 

Our Living Colors Vectors continue to provide 

you with the best and brightest GFP variants 

available. Now you can do real-time, in vivo, 

double-labeling studies using EBFP as a 

second reporter. Whether you need EGFP, 

EBFP, or GFPuv, turn to CLONTECH, the leader 

in GFP technology. Call 800-662-CLON (2566) or 

contact your local distributor. 
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1020 East Meadow Circle. Pslo Alto. Caliia 94303 USA 
Tel: 8CU-6M-CLON (2566) 41 5-424-8222 Fax: 800424-1 350 41 5424-11364 
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Combme the power ofRenaissan& ZJmmide 
SignalAmpl$cation (TsA) with thephoimtability 
and high fiomscent quantum yield of cyanine 
dyesforspeciaculmsensitivityinimmullcmhisto- 
chemistry and m situ hybn'dizatition TSA-Direct 
(Cycmine 3) and TSA-- (Cyanine 3 FISH) 
pmvide new choicesfor -fiomscence 
detection, and facilitate fast, easy, high-mwlution 
muhicolor deteciiion 

his technology uses HRP to catalyze the deposition of 
biotinyl or fluorescent tyramide onto tissue sections or 
cell preparation surfaces that were previously blocked 
with protein. This reaction is quick (less than 10 minutes) 
and results in the deposition of numerous biotin or fluo- 
rochrome labels. Deposition occurs right at the enzyme site, 
resulting in minimal loss of resolutian. 

These labels can then be detected directly or indirectly by 
standard techniques, with si@cant enhancement of the 
signal. This easy to use signal amplification technique may 
be applied to both MC and ISH. 

!a Standard Fluorescence Detect10 
2. 

' 1  *, * .- 

damine filter 

Multiband F 

Figs. 2ad. Comparison of HPV fluorescence detection using Cy-jugated 
Slreptavidln versus TSA-Direct (Cyanine 3 FISH). Biotinylated HPV-16 E6 DNA pmbe 
hybridized to cultured CaSki cells. 

2a-b. Standard fluorescence detection carried out with CyTM3-conjugated Streptavidin 
(Jackson ImmunoResearch Laboratories, Inc.). TSA-enhanced fluorescence used 
Streptavidin-HRP followed by Cyanine 3 Tyramide. Slides counterstained wth Hoechsi 
33342 (Molecular Probes, Inc.) and evaluated using a tetramethylhodatnine filter. Pholus 
taken using KODAK 1000 speed film with a 1 second exposure using a 40X objective. 

2cd. Protocol same as above but counterstained slides evaluated using a multiband pass 
filter. Photos taken using KODAK 1000 speed film with a 1 second exposure using a 40X 
objective. 

Flg. 1. Sensitive detection of integrated HPV in Sil-la cdb wing TSA-Direct 
(Cyanine 3 FISH). Biotinylated HW-16 E6 DNA probe (1000 bp) hybridized to 
cultured SiHa cells. TSA Roorescence ddeclion used Stmptavidin-HRP fdbwed by 
Cyanine 3 Tyramide. Slide counterstained with Hoechst 33342 (Molecular Pmbes, 
inc.) and evaluated using separate tetramethylrhcdamii and DAPl filters. Photo 
taken on KODAK 1000 speed film with 5 second (Cyanine 3 Tyramide) and 0.5 
second (ihdist 33342) daub exposum using a 1ooX & m e .  

a. Slandard Fluorescence Detection 3b. TSA-Enhanced Fluorescence Detection 

P , i. 

/- 

. r 
1 

Rg. 3a-b. Comparison of standard Iuoreswnce deleelion uslng Cym3- 
sonjuoated Strsplavidin versus TSA-Dind (Cyanine 3). Courtesy of Kevin 
Roth, M.D., Ph.D., Washington Universiiy SchwI of Medicine, St. Louis, MO. 
Bouin's fixed, paraffin embedded mouse intestinal tissue, deparaffinized and 
incubated with biotinylated wheat germ agglutinin. Sections incubated with 
Cy3-conjugated Streptavidin (3a) or with Streptavidin-HRP followed by Cyanine 
3 Tyramide (3b). Wheat Germ Agglutinin labels intestinal epithelial cells at the 
base of the crypts. 

- 

1 A v a i i  for IHC and 1% 

FOR FURTHER TECHNICAL INFORMATION , 

OR TO PLACE AN ORDER, CALL: ' 

NEW Life Science Products, Inc. 
Boston, MA 02128-2512 U S A  
801)-551-2121 (in U.S. only) 617-482-9595 
Fa: 617-482-1380 

Web: h ~ : l l ~ r ~ ~ ~ a e d i f e ~ ~ i . c o u n  
Austral ia 1-800-252-265 Be lg ium 0800 94540 Canada (Engl ish 
Speaking) 800-677-9912 (French Speaking) 800-677-8856 France 
0800 907762 Germany 0130 810032 I t a l y  167 790310 Japan 
3-5820 9408 Netherlands 0800 0223042 Switzer land 0800 
555027 Un i ted  K ingdom 0800 896046 

6 1997 N E W  Life Science Products. Inc. 
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By eliminating the need for post-hybridization l.rlapob.-m..~bs~~k~lwi)-mo 
f w c r s y . l J - e s r c J q y y . ~ I .  

antibody steps, you can now achieve digoxigenin- 
quality results in much less time, with the new 

Total time saving of 2-3 hours 
AlkPhos Direct* chemiluminescent labelling and 

Sensitivity of 0.06pg (in Southern blots) 
detecion system. A complete and user friendly system, with CDP-StaP 
u t i h g  a novel themostable alkaline ~hos~hamse,  Hybridization stringency with temperamres 
AlkPhos Direct can be used for all high sensitivity up to 75°C 
applications using either DNA or RNA probes. No antibody development 

VAmersham LIFE SCIENCE 
I 

FOR MORE INFORMATION, COMICTYOUR LOCAL OFFICE / EUROPE +44 (0) 1 494 544550 
p p : / / m m e r m  r-------------------------------------------------- . 

1 USA 1 800 323 9750 - c - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  r http://www.amersham.com/l~fe - - - -- - / JApuc (03) 59 92 2828 
A m c n h . m l i h ~ U 4 ~ ~ ~ ~ ~ H P ? 9 N A ~ .  AUgmdstlldvniccruc1oLd~bjectmrhetamrdrrmditimof~~ofrhecwopmywitbinthcAm~group MArK 
nhiEh m&k tbcm. A COW of thv lnd coaditiw D a d &  ~1 WP- is promad under me or mom of US patents 5,326,882 and 4,931,569. 

Circle No. 34 on Readers' Seniice Card 
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Mikhail V. Saveliev 
Drvored ro an imporrant and popular 
branch of modern theorerical and mache- 
matical physics, chis book inrroduces the 
use of Lie algebra and differenrial geomerry 
merhods ro study nonlinear inregrable 

range from satellite navigation sysrerns, parricle accelerators systems of  Toda type. 
and nuclear power to quanrum c h e m i s r ~  antimatrer and Cambridge Lecture Notes in Physics 8 

47923-1 Paperback 834.95 

Nozu in pnperhck ... 
Symbols, Impossible Algorithms on Strings, In the Shadow of the 
Numbers, and Geometric Trees and Sequences Dinosaurs 
Entanglements Computer Science and Early Mesozoic Tetrapods 

British Algebra Through the Computational Biology Nicholas C. Fraser and 

Commentaries on Newton's Dan Gusfield Hans-Dieter Sues, Editors 

Universal Arithmetick  hi^ book is a comFrej,ensive look at '2" m~"nufl /  ro IIegi?7 investi~nting the zclork- 

Helena M. Pycior purer algorirhms for srring processing. In inQq5 of the Triflssir rind Eflrl~~Jnrsric 
~ l ~ i ~  is f irsr  hisrory o f t h e  developnlenr addition to pure computer science, Gusfeld ulorkd, f l ~ o A  book. " 

and reception of  algebra in earl!, modern adds extensive discussions on biological  rob- -Louis L. Jacobs, Science 

England and Scotland. analyzing the srrug- ]ems Char are cast as ~ r r i n g  problems and On This book is the first arrempr ro collare all 
gles of  a dozen British rhinkers ro come to methods de\'elo~ed ro solve them. This text [he informarion known ro dare on  [he small 
rerms with early modern algebra. its syniboli- emph*"ies [he f~ndamenra l  ideas and tech- verrebrares. and features conrriburions by 
cal style, and negative and imaginary num- niques central ro roda!.'s ap~lications. experrs with international repurarions in 
bers. This book l~iglilights Newton's role in 1997 552 pp. their fields. 
completing rhe evolurion of  algebra from 58519-8 Hardback $59.95 
an esoteric subject into a major focus of  Chaos in Atomic Physics 
British marliematics. 

R. Bliimel and Understanding Organic 
W. F? Reinhardt Reaction Mechanisms 
This book describes rhe manifesrations of  
chaos in aroms and molecules, and is an 

Adam Jacobs 

inrroducrion ro chaos. T h e  book conrains T h ~ s  book describes the principles rhar 

diagram$ and  a derailed referencc lisr. Rover" r e a c r i v i ~  and shows how 
these principles can be used ro make predic- 
tions about rhe mechanisms and outcomes 

Jiirgen Fuchs and of chemical reacrions. 

Christoph Schweigert 45502-2 Hardback $80.00 
This is an inrroduction ro I.ie algebras and Time's Arrows and 46776-4 Paperback 839.95 rheir applications in physics. First illustrar- 
inp how Lic a l g b n s  arisc narurally from Quantum Measurement Biogeochemistry of 
symmetries of physical sysrems, the book L. 5. Schulman 
then gives a derailed inrroducrion ro Lie This book is an introduction to the arrow 

Intertidal Sediments 
Tim D. lickells and Joy Rae, Editors algebras and their represenrarions, covering of  rime in rhermodynamics and cosmology, . 

the Carran-U'eyl basis. simple and a f ine  and develops a new quanrum I'his aurhorirarive volume includes chaprers 

Lie algebras, real forms and Lie groups, rhe theory in which [he foregoing concepts play the underl!'ing biogeochemical 

Weyl group. auromorphisms, loop algebras an essential role. \Vrirren in a lively and processes conrrolling the behavior of carbon, 

and highesr weight representations. accessible style, the rexr is liberally sprinkled nirrogen and phosphorus, and 

Cambridge Monographs on Mat/~ematical ~~~h ends a contaminants such as roxic oraanics. trace 
resources [hat includes c.--L -- metals and arrificial radionuclides in inrer- 

reading, and technical appendices. 
ental Chemistry Series 9 
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-- I Congratulations to 

KINETIC ty Super Crew 

C % F r ' u  The AAA5 radio show for kids 

8~ p @ f 8 @ w 1996 Peabody Award winner 

Keep an eye out for these 
exciting Kinetic City ventures! 

Kids' book series McGraw-Hill, at June American 
Booksellers' 

Kids' website 'Kinetic City Cyber Club," 
beginning this fall 

I Kids' classroom materials "Kinetic City Adventure 
Express Kits" 

I Kids' television series in planning stages 

KC5C is aired on over 50 stations, nationwid&- 
To find out where you can tune in call 

M n e m m  
Crew is produced by -. 
f h e A m ~ A s s o d a t l o n  .- 

form Advmmnt of Scienwwith majw 
&n@ng Prom the National $dm&+ FoundafiOri, 

Mwl rn Aahs World Radio 
-~~~ radio 

;-'m more information contact: 
c - " I-' 

" '  finetic City Super Crew 

I (202) 326-6647 
website: www. kineticc'w.com 
email: KCSupe@aaas.com 



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 ChangeEarth 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. 

AMENCAN ASSOCIATION FORTHE 
ADVANCEMENT OF SCIENCE 



No more mysterious reactions.. . 
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universal block for 
96 x 0.2 rnl or 77 x 0.5 rnl 
tubes or microtlter plates 
8 x12 

The gradient function 
en- building up a 
temperature g & i  of up 
to 20 'C across the Mock 

SCIENCE 
AND TECHNOLOGY 

POLICYYEARBOOK 
Albert H. Teich, Stephen D. Nelson 
and Celia McEnaney, editors 

E v e r i n g  major developments during 1996, the new 
AAAS Yearbook is a concise yet comprehensive source of 
information on current policy issues affecting science and 
technology. Included are papers from the 1996 AAAS 
Science and Technology Policy Colloquium together with 
other key articles and speeches and excerpts from reports 
by the National Academy of Sciences, the Council on 
Competitiveness, and the National Science Board. 

1997; 456 pages; $24.95 (AAAS member price $19.96) 
Purchase the 1995 Yearbook for $12.50 (half price) and the 
1991 -1 994 Yearbooks for only $5.00 each. 
Postagelhandling per order $4.00. 
AAAS Distribution Center, PO Box 521, Annapolis Junction, MD 20701. 
Order by phone (VISAIMasterCard only) 
call 1-800-222-7809. Fax orders to 301-206-9789. 

-- 

MsstercycleP gradient and Ma- pensonal: 
the new generation of PCR instruments. 

Universal block with excellent temperature 
homogeneity for either 0.2 ml or 0.5 ml tubes 
or microtiter plates 
Very fast temperature ramping (- 3"C/s), 

universal block for 
25 x 0.2 ml or 16 x 0.5 rnl 
tubes or microtiter plates 
5 x 5  

heatable lid, flexible software, PC interface ~ o t ~ ~ ~ ~ o h s i n ~ ~ P C A ) ~ r e q u i ~  
a l i c a t T h a E p p . n d a f ~ C y d o n r e ~ T h e m g l C y c k n ,  

and personal memory cards for use with both s n d m e y b e W w t m P C R ~ ~ f r o m I h . P a # n - B m e r ~  
t a I b 1 . T h e h ~ w f m ~ ~ l l l r o p w l d u ~ I h r l t . d F C f 3  

cyclers and lots morel l i o r n a , i n ~ r * l ( h t t m ~ ~ ~ ~ ~  
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o a optimize your PCR in one run! 

FLASH! 
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Sutter Instrument Company manufactures a 
complete line of filter changing and wavelength 
switching instruments. We offer several complete 
systems from the DG-4, our 1 millisecond 
wavelength switcher, to the Lambda 10 series 
filter wheels. Our state-of-the-art design and 
manufacturing facility can also provide custom 
solutions for OEM applications. Visit our web 
site or contact us for more information. 

+B 
SUTTER I N S T R U M E N T  COMPANY 

40 LEVERONI COURT, NOVATO. C A  94949 
PHONE: 4 1  5 -883 -01  28 FAX: 4 1 5 - 8 8 3 - 0 5 7 2  

EMAIL: INFO@SUTTER.COM WEB: HTTP://WWW.SUTTER.COM 
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The gradient function of the new MastercyclePgradiint enables rapid tegting of 
12 diffemnt temperaturns in one experiment 

*F@l:&pdmmw 
-of- 
anneefho- 
Th.-prYrm 
w i n g  temperatur, 
was 66.5%. the actuel 
s n n e a l i n a v  
is 83.5 "C. The llbowmd 
apaoerregkndm- 
p r c a w n a , f W n ~ t d l  
culhnrwrvar,amplilkd. 

w.2 homQBeReltydthebkdc 
shown in fig. 1 padomad 

temperahtm ~~. r-- 
in th~a aqxwhm& the .4 *ed  8nN 
unhnwsalblockwassato 
amtform-ln 
the ennealktg phsee. 
0utStandlng-w-t- 



Thermoelectric Dehumidifiers 
New thermoelectric dehumidifiers offer 
an alternative to compressor-based units. 

They are available 1 P R 0 D U CTs 1 in three configura- 
tions: free-standing 

cabinets, a module designed for installation 
on user cabinets, and a portable unit de- 
signed to be placed in any small area. The 
free-standing units are available in four 
chamber sizes, from 50 to 290 liters. They 

reduce the relative humidity in the cabinet 
from 90 to 30% in 30 min by removing mois- 
ture from the air and delivering it to a forced 
evaporation module that exhausts it to the 
atmosphere. Relative humidity can be regu- 
lated to within *5%. Because they have no 
comDressor. these units are silent and envi- 
ronmentally friendly and generate a mini- 

mal amount of heat. Bel-Art Products. For 
information call 800-423-5278 or circle 
142 on the Reader Service Card. 

Blue Fluorescent Protein 
A new blue variant of the Aequorea victoria 
green fluorescent protein is two to three 
times brighter than other blue variants. The 
enhanced blue fluorescent protein gene con- 
tains four amino acid substitutions that shift 
emission from green (509 nm) to blue 
(440 nm), enhance brightness, minimize 
photobleaching, and improve solubility. 
CLONTECH Laboratories. For informa- 
tion call 800-662-2566 or circle 143 on 
the Reader Sewice Card. 

Anti-Biotin, Avidin, and 
Streptavidin Reagents 

An array of labeled avidins, streptavidins, and 
anti-biotin antibodies are available for use in 
immunoassays. Three phosphatase-labeled 
streptavidins of varying concentrations are 
available; one is deoxyribonuclease- and ribo- 
nuclease-free for molecular biology applica- 
tions. The anti-biotin antibodies are affinity 
purified and available as F(ab')z fragments for 
reduced nonspecific binding to the Fc por- 

B e a u ~ l ?  No. 
Reliable? You Bet. 

VIBRAlDMFP gives you 
h h  tissue sectioning 

without freezing or embedding. 
Simple, precise adjustments cut fresh or 
fixed tissue evenly from 20 microns up. 

Versatile, too, with a wide variety of 
accessories that make your work easier. 

The Vibratome is available with either manual operation or with built-in 
automation andlor refrigeration. Now that's beautiful. So, if you're 

more inhested in how it works than how it looks, choose Vibratome. 
Function is beauty. 

5918 NERGREENIS' LOUIS, MISX)URI 63134 USA 
(314) 522-8671 (800) 729-4421 FAX (314) 522-6360 

hnp://www.techprodint.com 
e-mail: tpiOtechprodint.com 

tion. These reagents are available labeled with 
enzymes for use in microwell enzyme-linked 
immunosorbent assays, immunoblotting, and 
immunohistochemistry, or with a range of 
fluorochromes for flow cvtometrv and fluores- 
cent microscopy applications. Kirkegaard & 
Perry Laboratories. For information call 
800-638-3167 or circle 144 on the Reader 
Senrice Card. 

Video Microscopy Image 
Analysis Workstation 

The Video Microscopy Image Analysis 
Workstation performs video image capture, 
processing, analysis, storage, and data extrac- 
tion. Image capture is provided via a high- 
fidelity frame grabber that provides live video- 
in-a-window display and real-time image cap- 
ture. The system is easily interfaced to exist- 
ing video microscopy setups. I-CUBE. For 
information call 410-216-9447 or circle 
145 on the Reader Service Card. 

Apoptosis Products 
Products are available for studying apoptosis 
using techniques such as induction or inhibi- 
tion of apoptosis, flow cytometry, immuno- 
blotting, enzyme-linked immunosorbent as- 
say (ELISA), immunohistochemistry, and 
immunoprecipitation. Antibodies and im- 
munoassays include: BAD, BAX, Bcl-2, hu- 
man and mouse Fas, human Fas ligand, 
TRAFZ, AP02.7, and sFas ELISA. 
Immunotech. For information call 800- 
458-5060 or circle 146 on the Reader Ser- 
vice Card. 

DNA Extractor Kit 
The DNA Extractor WB Kit is a simple, 
single-tube procedure for the isolation of 
high-purity, high-yield DNA from whole 
blood, culture cells, and tissue. The sodium 
iodidebased procedure is an alternative to 
phenol-chloroform extraction that not only 
eliminates the hazards posed by phenol- 
chloroform exposure, but extracts DNA 
without interference in certain levels of 
mutagenesis markers. Wako BioProducts. 
For information call 800-992-9256 or 
circle 147 on the Reader Service Card. 

Luminometer and Liquid 
Scintillation Counter 

The Lumi-Scint, an affordable instrument 
with state-of-the-art photon counting tech- 
nology, makes liquid scintillation and lumi- 
nescent assay counts at the lab workbench. 

I I 

150 Circle No. 18 on Readers' Sewice Card 



It requires less than 1 square foot 
of bench mace. It counts all 
radioisotopes, including tritium, and both 
"flash" and "glow" luminescent reagents. It 
counts liquid scintillation samples in stan- 
dard mini-vials and has an adapter for 
counting luminescence assays in either 
12- by 50-mm test tubes or in 1.5-ml 
microcentrifuge tubes. Results can be read 
from a liquid crystal display and printed out on 
any standard parallel printer. Bioscan. For  in- 
formation call 800-255-7226 or circle 148 
o n  the Reader Service Card. 

Latex Gloves That Grip 
MicroRoughin natural latex gloves have a 
unique surface designed to dramatically 
improve the grip without sacrificing sensi- 
tivity. The grip is secure even when the 
gloves are wet. Manufactured with a spe- 

cia1 formulation that minimizes hand fa- 
tigue and skin irritation, they're available 
in low-powder and powder-free versions. 
Cont inen ta l  L a b  Products. F o r  in forma- 
t i o n  ca l l  800-456-7741 o r  c i rc le  149 o n  
the  Reader Service Card. 

Literature 
The Protein Handbook is an 80-page publica- 
tion full of reference data for biochemists. It 
covers everything from properties of biologi- 
cal buffers to materials compatibility to statis- 
tical rejection of outlier data. The protein 
data includes molecular weights, extinction 
coefficients, and isoelectric point values, all 
with complete references. Concise descrip- 
tions give standard methods for protein assays, 
dialysis procedures, gel staining, and more. 
1x0. F o r  information call 800-228-4250 or 
circle 150 o n  the Reader Service Card. 

Newly offered instrumentation, apparatus, and labora- 
tory materials of interestto researchers in all disciplines 
in academic, industrial, and government organizations 
are featured in this space. Emphasis is given to pur- 
pose, chief characteristics, and availability of products 
and materials. Endorsement by Science or AAAS of 
any products or materials mentioned in Tech.Sight is 
not implied. Additional information may be obtained 
from the manufacturers or suppliers named by circling 
the appropriate number on the Reader Service Card 
and placing it in a mailbox. Postage is free. 

Think of us 
as your 

research 
foundation. 

When you're probing 
i 

-4 and floor platforms. 
or recording at the single- A Each component of these 
cell level, there's no room precision systems is de- 
for error, or vibration. signed to assure the most 

Our patented Gimbal r effective vibration protec- 
A 

Pistonm Air Isolator System ---A I tion possible for your 
effectively eliminates both verti- most critical applications. 
cal and horizontal floor vibration. For support you can count on, 
When it's combined with our move up to TMC vibration isolation 
unique, highly damped, stainless systems. Contact our Technical 
steel laminate tops or steel hon- Sales Group today. 
eycomb, spillpr&f CleanTop: 
you are assured of unequalled 
performance. 

Technical TMC Manufactun'ng C why leading research- 15 Centennial D r i r  Peaody, MA= 
ers worldwide speclfv TMC vibra- Tel: 508.5326330 8~542.9725 F ~ X :  508.~31-8682 * .  

tion isolation systems: laboratory EMail: sales@techmfg.com 

tables, optical tables, table-top Vibration Solutions 

. - 
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I NOVARTIS  

skills 

-. c 

R ' .  The wodd's leading Life Sciences company. 
Formed by the merger of Ciba and Sandoz. 

* * s- 

Novartis Crop Protection, Inc., a leader in the development, 

gz; a,. I manufacture and marketing of agricultural chemicals, is seeking 
-i', -5 
-b\- 6;. "- motivated individuals to join us at our Biotechnology and Genomics 

2, . , %  
Center in the Research Triangle Park in North Carolina. Successful 
candidates will be interested in basic research and development of 
novel technologies in an industrial research unit. 

Biochemist .%.. - 

- ,  . ,. 
(Job 9736) . ' . - 2 ' -  . 

. . . I  

The successful candidate will be r&ponsibfe 'for'assistsncc k 
discovery of novel herbicide targets, protein biochemistry support, 
analysis of plant gene function and plant metabolites.. A 
demonstrated expertise in chromatography, spectroscopy, protei 
separation and detestion systems is critical. Kriowledge of planr 
physiology and metabolism and knowledge of assay development are 
essential as is a working knowledge of molecular biology. We are 

- , *king a Ph.D. in Biochemistry with at least 2 years postdoctors' 
experience preferred. :-- .+, , <  

* 7 ,  - ,+ &?, giTT: \;A:,> . * ,  

S- +, Systemic Acquired Aesistance - Group ~eader 
. .  1 

The incumbent will be respo&ble for leading a group investigating 
. the molecular basis of plandpathogen interactions, spifically related 
b acquired resistance responses. Key responsibilities include 

scovery of new molecuiar markers, creation of transgenic plant 
close communication with colleagues in chemical 

very efforts. A Ph.D. plus 2 years postdoctoral experience and 2 
* 2,.  - r ,-- 
I . - n.,,$ears additional experience in plant physiology, biochemistry, 
' ! &  1 , -4 

ics or molecular biology is preferred. A working knowledge 
A Lant pathology and proven communications, analyatical, 

decision-making and team leadership skills are essential. 

Postdoctoral Associate in Fungal Genetics 
(Job 9718) 
Major areas of research interest include: development of genetic 

dology needed for molecular manipulation of plant pathogenic 
~ n g q  identification and chararrerization of genes and gene products 
whidi play critical roles in the life-cycle of important plant 
pathogenic fungi. The successful candidate should have a strong 
background @ current molecular techniques and microbial genetics. . " 

Novartis offers a competitive salary commensurate with 
qualifications and experience, a comprehensive benefits package, and . . .. 
an environment conducive to professional achievement. Qualified 

dates should forward a resume- and cover letter (which should 
mc~ude job number), and a list of three (3) references to: Novartis 
Crop Proteaion, k, Biotechnologlr and Genomics Center, HR, PO 
Box 12257, Research Triangle Park, NC 27709-2257. We are an 
Equal Opportunity Employer, m/f/&v. ;::in-::~-,cei . - , - ,: : : :. . ;': - 

. ' \ < A -  .-: .,.- , , ,-* rL- 

'or more information, visit our website at unuw.novartis.com 




