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i Let's use our XL10-Gold" strain to design a convenient 
single-tube format with efficiencies for everyday cloning experiments! &- ' *$ I 

.the befits of the XL10-Gold 

I efficiencies you can use every da 

Your Choice of 
The SoloPack Gold cells achieve s g  

competent efficiencies of llxlOY transflfo- 
mntdpg of supercoiled DNA in a slngle 
eadion format. Use this efficiency for PC 

cloning, the ligase-independent cloning (L 
method or constsuction of e x p e o n  vecl 
We also provide SoloPack Gold cells in the effi- 
ciency of 1x10' transformantdpg of supercoiled U_\A 

-- -- eco---nical alternative to your homemade preparatior- 

Transi m: 
in the Tube- 
Vith the SoloPack ,,gtt:-reac 

In format you no longer have to 
thaw, ahquot or refreeze (x,mpknt 
:Us - you tl~aw only the cells you 

rleed! And there are fewer pipethns 
.tops because you -dorm the entir 

lsformation m in in the tube 
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COVER Time-lapse microscopy (over -1 hour) of human HeLa cells Science undergoing apoptotic cell death. The green marks a membrane lipid 
change that occurs during apoptosis, and the red labels DNA after the 
membrane has lost its integrity, a later apoptotic event See the Green 

www.sciencemag.org and Reed Review and the special section beginning on p. 1301. [Images: J. ~ C. Coldstein. La Jolla Institute for Allergy and Immunology] 
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For protein purification you can rely on 

HiPrepmpre-packed columns 

No: Carolina, 25, is not older than she l o o k  While 
others are still packing their purification columns, 
her customers are getting great results thanks t c  

the new HiPrep range of pre-packed columns. 
Carolina draws on Amenham Pharrnacia Biotech's 
39 pioneering years in chromatography.* 

Her customers can count on consistent quality anc 
guaranteed reliability every time. 

By cutting out column packing time, HiPrep brins 
you two steps closer to  the resutt in a convenient, 
elegant manner. With HiPrep columns, you can 
capture your protein and remove most o f  the 
impurities without delay. 

And you don't need 39 years' experience to  work 
out how good that could make you look 

Quick find out more about HiPrep by visiting 
www.apbiotech.com/hiprep 

Or call us: in Europe +44 (0) 1494 544550; in the 

US 1-800 526 3593; in japan +8 1 3 533 1 9336; and 
from the rest of the world +44 (0) 1494 544 1 00. 

I Carolina is one of our 
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L PROTEIN FUSl 
PURIFICATIO 

THE M O S T  FLEXIBLE S Y S T E M  AVAILABLE 

A proven alternative to convention01 methods for the expression ond puiicotion of 
recombinant proteim. The gene of interest is fused to the ma/€ gene, which encodes 
moltosebinding protein (MBP), ond expressed at levels constituting up to 
40% of the totol cell protein. 

rn The kit supplies reogenb to clone, express ond p u i i  your torget protein 
and yields up to 100 mg of fusiin protein per liter. 

n~ ""3 NOLAND 

ON 
N SYSTEM 

rn MBP fusion proteins ore extremely soluble, virtuoily eliminating problems with ~ h e ~ ~ ~ ~ ~ , a ~ y b s e a s i ~ , f o c t ~ ~ a m d ~ s t l b d r r r f s ,  
insoluble protein (inclusion bodies). --,@+for-&, € . d b o s t d a  

rn Fusion protein con be expressed in the qtoplosm or torgeted for export to ~ i m f t u a i a n d ~ 5 ~ ~ o m p a n e ~ l r c l r e I ~ ~ .  
the peri~losm to focilitote formation of dii lf ide bonds. . . 

m The pMAL System is designed for Fador Xo cleavage of fusion protein. 
Alternative pMAL vectors ollow for cleovoge with Enterokinose or Genenose I. 
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U K T - G R m a  
How can a growing world population be 
sustainabty fed while maintaining essen- 
ti4 ecosystem inputs, such as water for 
crops? In a Policy Forum, Daily et al. (p. 
1291) explore the inextricable links be- 
tween sustainable food production and 
environmental health and point out that 
this is not just a global statistical issue 
but one that must be addressed at the lo- 
cal leveL A longer term view is considered 
in a book by Hammond (reviewed by 
Folke, p. 1293), which explores three xe- 
narios for the interplay of social, enwron- 
mental, and economic factors in the com- 
ing century. 

LISTENING TO THE OCEAN 
Obtaining an accurate measurement of 
the change in temperature and circulation 
of the oceans in response to  climate 
change has been difficult in large part be- 
cause of limited and variable sampling. 
The ATOC Consortium (p. 1327) presents 
results from an experiment that obtained 
such data by measuring the speed of 
sound across the North Pacific. Compari- 
son with satdlite measurements of ocean 
surface height and modeling studies indi- 
cates that large seasonal variations oc- 
curred in owan heat flux during the past 
several years. 

SQ- SMTS Im METALS 
How pressure changes the electrical prop 
erties of materials has planetary implica- 
tions, such as understanding the electro- 
magnetic properties of Earth's core or the 
formation of giant planets. Eremets et aL 
(p. 1333) measured the resistance of the 
alkali halide Csl in a diamond anvil cell 
over a range of (from 50 milli- 
kelvin to 300 K) and pressures [about 45 
to 220 gigapascals (GPa)]. At about 11 5 
CPa, Csl converted to a metal, and at 180 
CPa and 2 K there was a drop in resis- 
tance suggestive of superconductivity. 
These measurements provide empirical 
data to improve theoretical models of 
metallization and superconductivity for a 
broad range of related materials (see the 
Perspective by Hemley). 

RAPID STRETCHING 
Previous studies of flexible polymers 
(DNA molecules) in sdution experiencing 
shear forces revealed a complex array of 
dynamics and conformations that varied 
greatty from molecule to molecule. Con- 
cerns were raised that this heterogeneous 
response arose from preparation condi- 

THIS WEEK IN SCIENCE 
edited bv PHIL SZUROMI 1- 

tions that may have skewed the initial 
distribution of conformations from equi- 
librium. Smith and Chu (p. 1335) can now 
shear DNA molecules starting at rest and 
stretch them much faster than the pdy- 
mer relaxation rate (up to 55 times faster). 
They can now attribute the complex dy- 
namics of this system to the differing 
evolution of an array of conformations 
initially present at equilibrium. 

INSIDE A GLACIER 
Glaciers deform internally as they 
flow, but mapping the flow and defor- 
mation in three dimensions requires 
placing markers within the glacier. 
Harper et al. (p. 1340) performed this 
experiment on a section of the Wor- 
thington Glacier, Alaska. They drilled 

RUNAWAY GlAUMlON 
The most extensive glaciations in Earth's 
history may have occurred in the Neopro- 
terozoic, about 750 to 550 million years 
ago, when some evidence suggests that 
glaciers extended periodically to near the 
equator. Hoffman et aL (p 1342; see the 
news story by Kerr) provide data that 
tests one possible cause of this gtaciation: 
A runaway albedo feedback where growth 
of sea ice increasingly reflects more sun- 
light,cvoIing*wAoeries!of- 
carbon isatop data hrom a sequence of 
rocks in N d a .  indudirrp; a carbon- 
ate deposit that caps an extarnsiiqkial 
d e p o s i t , h + y d ~ @ ~ ~ f i r r r d t K -  
tivrtywshed and rerna1Rhd~fornriliions 
of years. Volcanic wtgsing later pmd& 

sufficient CO, to warm the Earth, melt the 
sea ice, and rapidty form carbonate rocks on 
ocean shelves. 

H C ~ ~ ~ ~ "  MOLECULES IN HALF 
Simple pictures of chemical bonding 
would suggest that when a diatomic 
molecule photodissociates, the bond 
"snaps" and the two recoiling atoms de- 
part with no spin (as if hit by a "smash" in 
tennis). This model fails, however, if the 
molecule can access two different excited 
states with different symmetries. The 
electron doud of the molecule, instead of 
oscillating along the bond or perpendicu- 
lar to it, can o d b t e  at some intermedi- 
ate angle, which corresponds to the "chop" 
shot in tennis. The resulting fragments in 
this case exit with either topspin or back- 
spin. Rakitzis ed@. 1346) observed such 
behavior in the photodissociation of io- 
dine monochloride and attribute it to 
quantum mechanical interference of the 
excited states. 

FINDING THE RIGHT TARGET 
Abnormalities in synaptic transmission 
mediated by $utamate release have been 
implicated in schizophrenia, but targeting 
glutamate reaptors that act through ion 
ctsanneb has been considered therapeuti- 
calty impractical because these receptors 
mediate fast synaptic transmission 
throughout the nervous system. Moghad- 
dam and Adams (p. 1349; see the news 
story by Wickelgrenf have targeted 
metabotropic glutamate receptors, which 
act through G proteins. Agonists acting on 
a specific subpopulation of these recep- 
ton reversed symptoms in the phencycli- 
dine animal model of schizophrenia with- 
out interfering with normal glutamateric 
synaptic transmission. 

CEU DEKTH SQUADS 
Both the CED-4 and CED-3 proteins are 
required for ,developmental cell death in 
the worm Caenohabditis elegans, but the 
mechanism by which CED-4 activates 
CED-3 (a member of the proteolytic "cas- 
pase" family) or how the inhi,bitory pro- 
tein CED-9 prevents this a d i t i o n  is not 
kriown. Yang et aL (p. 1355; see the Per- 
spective by Hengartner) found that only 
otjgomeriredlKED-4 bound to  CED-3, 
which fotced fhe clustering of CED-3 pro- 
LW and seenred essential for their acti- 
&m, CEQ9 prevented CED-3 mivation 
byW&i@to w, thereby bl 
di- of CED-4 d -4's ility 
te dustef and whte GXD-3. 

7* 
COWR(L*DQnM 1251 
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Time in  a Bottle. 

Expression-Ready Human Genes. ', 
I Chances are, yoyour research project is tim-sen- for each of the Genestorm" clones. All this is  done I 
I sitive. Cloning and expressing the human genes so that GeneStormu clones are immediately ready I 
I you need wi l l  take weeks, and there are no to  use i n  your project. Genestorm" clones are I 

guarantees. Genestorm" expression- ideal for dozens of research applica- 

ready human clones give you a tions, from screening chemical 

faster, better way. Libraries to  antigen genera- 

tion. And there are hundreds 

GeneStorm" Clones are of GeneStormm human 

recombinant human genes clones available from 

cloned into a state-of- 
functional groups you 

the-art mammalian 
need like kinases, tran- 

expression vector. Each scription factors, and 

vector has practical fea- 
ceptors, t o  name a few. 

tures including a polyhisti- 

dine sequence for convenient ' 4 To learn more about these 

purification and an epitope tag for -*?; indispensable time-saving 

I simplified detection. Once cloned, screened research tools, contact Invitrogen or 

I for orientation, and transfected into mammalian visit our continually-updated Genestorm" web site I 
I cells, gene expression i s  meticulously verified (www.invitrogen.com/genestorm) . 
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. oNE&LEUbENWGH 
The regulation of gene expression can oc- 
cur thaw@ many mechanisms, but only 
rarely by h W n g  down one aUele entire- 
ly. Bix and Locksley (p. 1352) haw evi- 
dence that the cynJoine i- (lL-4) 
canbeeqnmdinarrmodekfashianin 
T d dams ParwRd imprinting does not 
seem to play a d e  in determining which 
~isocpressed,buttt Iechoiceof~is 
p a a e d o n t o ~ g e n e r a t i o n s o f t h e  
che.lhisistheseconduKhcytdinetobe 
reported (the first was 11-2) that can be 
mlte l ica l ly  expressed and raises ques- 
tions about the generality of the phe- 
nomenonanditsbidagiccwequences. 

PEPlmERECOGNR#))J 
The reversibte intem3ion of proteins is a 
recurring feature of merny dutar process- 
es such as signal trwduction and man- 
brane -The modes ofintemctb 
often are gwemcd by stfuctuwl domitts 
that rem@tize jhart peptide s q e n m  in 
avarictyofpartncraDeBeercPd(p.135t) 
'present the R M ~ ~ C  magnetic m a n c e  
s t r l m r e o f t h e . e p s l 5 ~ ( E H ) B o -  
main and its' with 
th t a m E h n - E d e m  
repeats of EH domains a n  likely to have 
their peptide Wing sites next to each oth- 
er, which facilitates multivalent interac- 
tions. A ww reddue in the middle 
of the I y d q h b i i  binding pocket is aitical 
for rec0gn.h 

C- NF-KB 
NF-KB is a transcriptional activator that 
participates in control of diverse biologi-. 
cal processes, including immune function, 
growth control and cell death. Actii of 
NF-KB is held in check by the inhibitory 
proteins l~Bu and kBf3, and such inhibi- 
tion is relieved by phosphorylation and 

consequent degradation of the IKB pro- 
teins.Zrrndi etal. @. E&O)reportth&lhe 
IKe 
the 
IKK 
or-TheydsoRndwtpew 
proteinrarebetterwastatesfwthe~ 
w k n ~ ~ b o u m l t 0 N F - ~ T & p r o ~ 6 r -  
ty~MaUuwthehdpmteinstoaamm- 
taPemceUsermifIKKurasstNactkson8 
t h u s h e @ s ~ h a w t i g t r t ~ o f N F -  
KB activity is maintained 

ROUYOUREVES 
We can rdloureyes~and right and up 
and dcwn, but tww about rotating them 
dockwise?Tkad&d(pl~shawthat 
i n d e e d w e r o h ~ v l i m o ~ t o ~  
k n f u a f a r t ~ b e r J p o t ~ t W r e y e  
mavements wem remdd. They exhibited 
s a o n g ~ e y e ~ t h a t a n n -  
pensatedfortherdativeskmme#ofthe 
head that helped keep the retinal image 
stabilhed.ThenewaMLsystemford- 
ling this sopMsticated eye and head - 
ment aoordination is h i i  d i i  
*=ggortsst-avolubioMlyp~esnrre 
to devaop such a system 

W c u t ' S r r r L a G u m ~ ?  
The diversity of tree species in tropical 
forests b t h e f o u n d a t i o n f o r t ) w d ~  
eaqmemsontheplanet.Whas~ofbrlg- 
termimpactdrwldbeepctedforthese- 
Lecthrec.ammendalOg$ngofthe- 
tree species? A case study by Camon el d 
(p. 1366; see the Perrpecthre by Chaadon) 
cmdudes, @W, that 8 years after a 
widespread - h&x - a 
high lewl of species richnesr is rrtained in 
theexpMedforestrThiszhrdyin~ 
A d a m a y o r m a y n o t b e ~ t o d l  
tropkdforesSs,but#shwlddfersomeet+ 
cowBgcmentto- 

TECHNICAL C O M M E N T  SUMMARIES 

G m v t h o f t h e ~  ~khdlte~toftheseannranf~an 
~ n d k e S h e e t  

~ . ~ . ~ a v i s e t d ( ~ e p w t s , 2 7 ~ a r , ~ . 2 0 8 6 ) s h r d k d ~ ~ ~ ~ a r d  : 

talculated that "the average p w l h  rate [of ice1 is too anaU.@ deWmim w t k a  
C I P e n l a n d k e ~ i s u n d e g o k r g a ~ t o n n ~ ~ a d ~ a ~ p d a r ~  

~ . ~ . Z w a t y e t a L c o m m e n t t h a t ~ ~ ~ t h e * p F i n d p g l ~ d ~  
report, but that the average calculated in the report 'hKkridad &$ %IS of €he a .. 
above 2000 meters." They present results fnm an analysid W -i$!w da&"frmRI,%&,,.: 
first 18 morrths of the Geosat mission." The cPsutts show vahe6 of k@ thiekmiq 
( x 3 )  than those given by Davis et af" - -4. 4 

In response, Davis e t  aL "recognize that approximately 3D%' d the ice sheet 
not cavered" in their original calculatiqns.They go on to prOPent new resuh W q&-, ' 

so based on the new 18-month CeoJat data sat. These resub tky state, at'e 
tent with the conesponding estimate" that was giwn in the report. , , +,:I - >,; 
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The OpenGeneTM Automated DNA Sequencing System. 

The fasf e ~ f  way to get results. 

The mTM system by Visible Genetics. A system intelligent enough to perform a 

complete range of automated DNA electrophoresis applications. Powerful enough to 

deliver a versatile, fully integrated genetic analysis platform for obraining reliable, 

reproducible results. And now, faster than ever. 

How fast is the OP811tilm 
system? Very. 
For example, in just 7 

minutes, you'll know your 
sequence is working when 
the primer peak appears. 
As well, many fragment 

assays can be processed 
in under 20 minutes. 
And with instant lane 
alignment, there's no 
faster time to result. 

by Visible Genetics 
sounds ingeniously fast, 
it is. And it comes at a 
very affordable price. 
Which means you just 
might want to act quickly. 
Give us a call and we'd 
be pleased to arrange a 
test-drive. 

The latest breakthrough in the system, our 2-Dye 

MicroGene ClipperTM is a compact sequencer that lets you 

sequence 8 sampler of 400 bazes in just over 30 minutes - with 99% 

accuracy. No other sequencer provides such rapid throughput. 

At just 14 x 14 cm, the ultra-thin MicroCelm cassette places smart 

science - and the convenience of a disposable gel cassette - in the 

palm of your hand. Total time to cast a gel: 3 seconds. 

Preparation time is also minimized with the Gel ToasterTM unit 

which photo-polymerizes the MicroGI cassette consistently and 

uniformly in 3 minutes. 

GeneObjectsTM software is a powerful analysis and data 

management tool. And it's easily customized to meet your lab's 

specific needs for sequencing and fragment analysis, patient-based 

assay management and the networking of multiple sequencers. 

Plus is the fastest system to learn. 

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

Toll Free.: 1-888-463-6844 

N.Arnerica: Tel. 41 6-81 3-3240 
Fax 41 6-81 3-3262 

Europe: Tel. 31 (01 71 523-1428 
Fax 31 (0) 71 523-1 620 

. v e r y  - a s y .  V e r y  s m a r t .  
Circle No. 52 on Readers' Service Card 

For research purposes only. Not for 
use in diagnostic procedures. 

VISIBLE 
GENETICS INC. =- 

GPS Coordinates: N 43@39.530, W 079' 23.190. ] 



Swift, Certain Death 

Eliminate the uncertainties of apoptosis 
research with fast, easy-to-use prod- 
ucts from Boehringer Mannheim, the 
apoptosis specialists. 

Specifically detect Caspase 3 
activity only - not other caspases 
Achieve highly sensitive detection with 
the caspase 3-specific anti-CPP32 
monoclonal capture antibody. Take 
advantacle of the Cas~ase 3 Activitv 

Assay's convenient 96-well microtiter 
plate format when screening multiple 
samples. 

Be certain to try our other 
apoptosis products 
For more information on our broad 
line of apoptosis products (see table), 
visit our new Apoptosis website at 
htfp~/biochem.boehringer-mannheim. 
co~chsew/apopt~~is/index.htm 
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Consumer Products Company 

Celebrating its 20th year as the leading 
manufacturer of OTC pharmaceuticals 

announces the 

1998 Research 
Grant Awards 

from the makers of TYLENOL@ acetaminophen 

The Research Grant Awards are designed to sponsor original research on (1.) the 
mechanism of action of acetaminophen, or (2) new indications and uses for 
acetaminophen. A maximum of $50,000 per grant per year will be made 
available; extensions of one additional year (maximum grant: $100,000) will be 
considered. 

Selected applicants must be willing to publish results in a peer-reviewed 
journal or present findings at a national scientific meeting. Investigators 
will be required to submit interim reports on the project's progress. 

Proposals must be received post-marked by October 29,1998. 
All applicants will be notified of their status by November 30, 1998. 

For a booklet of the procedures and conditions of the competition, 
please contact: 

Edward B. Nelson, MD, PhD 
Vice President, MedicalIResearch & Development 
McNeil Consumer Products Company 
7050 Camp 'Hill Road 
Fort Washington, PA 19034 
U.S. Fax: 215 233 7225 
E-mail: enelsonBmccus.jnj.com r-- - 1 - .- Re,' - ---- -- 
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Living Colors" Fluorescent Protein! 

ECFP 4 EYFP rn an i dn l  for dwblokLsl ing 
experinetd.. E. coli JM104 cells expressing either ECFP or 
EYFP were obsewed using fluorescent microscopy. The cyan 
and yellow fluorescent signals were completely separable 
using standard, readily available filters. 

The evolution 
of a revolution, 

The Living Colors revolution continues wi th new 

Enhanced Cyan Fluorescent Protein (ECFP), the 

ideal GFP variant for double-labeling experiments. 

ECFP is the latest addition to CLONTECH's Living 

Colors toolkit of enhanced green, blue, and yellow 
fluorescent proteins. All these genes are human- 

codon optimized for high expression in mammalian 

cells. ECFP is more resistant to  photobleaching 

than EBFP and can easily be distinguished from 

EYFP i n  s tandard dua l -co lo r  f l uo rescence  

microscopy. In addition, ECFP is an excellent donor 

fluorophore for fluorescence resonance energy 

Watch for enhanced fluorescent reporters with transfer (FRET) systems when EYFP .- 
subcellular localization signals coming soon! is used as the acceptor molecule. 

Call and order today! 
In Gemmy pleaso cmdact CUNTECH 6nUI Tel: 06221 34170 Fax: 06221 XI351 1 w <  w 
In lhe UK p l w m  coulacl CWNlECm lM L1* Tel: 01256 476500 Fax: 01256 476499 * 0 

In Japen p l e m  canted CLfJNTECH Japa LM. Tel: 03 5643 3271 Fax: 03 5643 3252 
16113381294177886. h W & . l * ~ ~ Q l S W 1 8 l 9 .  ' - ' 0W19815.  
-Now caA CLONTECH diract-RmlB62 25W . cl*r. BElJlNG WW%lNG BIOTECH~S 1068187Sl; 
GENE CO. LTD. BU 2896 6283; HW SCIENCE &TECHNOLOGY 0MU)PMENl CO, LTD. ES 22 2664721% 
SINO-AMEMCAN BIOTECH CO. m 21 MOZ mv WATSON BIOMEOICALS INC. 8621 swm rn w 

C L O N T E C H  
N O W  Y O U  C A N .  
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Adapters for swing-bucket rotors 
Modular adapters with adjustable length 

Easy to clean (autoclavable) 

Capacity of the swing-bucket 

rotor: 1 liter or 16 microtiter plates 
@ Maximum RCF 20,800 

34 individual progrilms 
Shaft-spin mode 
Also available as nowrefrigerated 

581 0 

-5804 
capa&y of fhe swing-bucket 

rotor: 400 ml 

&mum RCF 20,800 
34 individual programs 

a short-spin mode 

AlsoavaiiaMeasretigerated I 
Centrifuge 5804 R I 

Capacity plus flexibility 
The four Centrifuges 581 0/5810 R and 5804/5804 R 

offer a large tube variety with only a few rotors - 
thanks to their modular adapter concept. Each 

rotor can be used in any of the four centrifuges, 

with the exception of the 4 x 250 ml swing-bucket 

rotor. The ergonomic access height enables simple 

and rapid rotor change and loading. Features such 

as the motorized lid latch, automatic rotor recogni- 

tion, imbalance cut-off and the low noise level 

round off the user comfort. Standby refrigeration 

and the Fast Cool mode guarantee that the 

Centrifuges 5810 R and 5804 R cool sensitive 

samples reliably, even at maximum speed. And it 

goes without saying that all four models meet the 

highest international safety standards such as IEC 

101 0-2-020. 
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DISCOVER WHAT 

in Neuroscience 

For over 18 years, neuroscientists 

have depended on the quality, 

expertise and service of 

RBI. Today, our company 

manufactures and distributes 

over 1,600 chemical and 

biochemical products for 

investigating cell signaling 

pathways in the central and 

peripheral nervous systems. 

Pure Excellence 

The consistent quality and 

high purity of RBI products 

are recognized worldwide. 

All are backed with detailed 

documentation, including 

structures, physical properties 

and references to  protocols. 

THOUSANDS OF 
NEUROSCIENTISTS I 

HAVE ALREADY FOUND. 

RBI Provides the Most Comprehensive 

Selection of Specific High-Purity 

Compounds to Study Signaling Systems. 

SIGNALING INNOVATION 
I 

Expertise, Support and 
Service You Can Trust 

We develop and manufacture 

many of our products, so you 

can count on us for expert 

technical support and 

responsive customer service 

Make the RBI 
Discovery Today 

The 1998 RBI Catalog 

features over 1,600 research 

products for neuroscience, 

signal transduction and 

peripheral nervous system 

studies. We offer the most 

complete listing of high-purity 

neurochemicals in the world. 

For a free catalog, call 

us a t  800-736-3690 

or 508-651-8151 or 

visit our web site at: 

www.callrbi.com. RBI - it 

could be the most important 

discovery you make today. 

RBI is a Member of the Sigma-Aldricha Family of Companies 

Tel: 508.651.8151 Fax: 508.655.1359 www.callrbi.com I 
I I 
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Fig. 1. Sensitive detech of Integrated HW In SiHa cells using TSA-Mrect 
(Cyanine 3 FlSHb Bmtinylated HW-16 E6 DNAprobe (1000 bp) hybridized to 
cultured SiHa cells. TSA fluorescence deteclion used StreptavidikHRP followed by 
Cyanime 3 Tyramide. Slide wunterstained with Hoechst 33342 (Molecular Probes, 
Inc.) and evakrated using separate tetranwthylmodamine and DAPl filters. Photo 
taken on KODAK 1000 speed film with 5 second (Cyanhe 3 Tyramide) and 0.5 
second (Hoechst 33342) double exposure using a IOOX objective. 

his technology uses H W  to catalyze tbe n of 

I 
31 biotinyl or f l u o m t  tyramide onto tiague ~ Q X B  ar 

cell preparation s m h e s  that were previously blocked 
with protein. This reactiaGl b quick (less than 10 minutes) 
and results in tb dqmsfticm of numerous biotin ar flue 
mchrome labels. lhpixitian occunr right et the enzyme site, 
~ s u l t .  in minimd 1~sa  of resolution. 

These labels can thsn be deteded ~ t l Y ~ ~ i n d i r e c t l y  by 

EnhmC8 signcrds up to 1000-w with TSA 

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

i 

Fig. 3a-b. Comparison of standard fluorwcsnw delestion using Cyn3- 
conjupatad Strepiavidin versus TSA-Dind (Cyanins 3). Courtesy of Kevin 
Roth, M.D.. Ph.D., Washington University School 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. 

s tand4  techniques, with sipi6cant enlmnenhancement of the 

conventic 11 filters - --- 
2a. Standard Fluonsconce Deiedion . _- .. 

r * :  , . 

I 
Available for IHC and ISH 

Get the ultimate in sensitivity from today's most 
highly fluorescent class of compounds with TSA- 
Direct (Cyanine 3) and TSA-Direct (Cyanine 3 FISH). 
Call NEN today and learn more about our complete 
line of Renaissance labeling and detection products. *mine filter I 

FOR FURTHER TECHNICAL INFORMATION 
OR TO PLACE AN ORDER, CAU: 

NEW Life Science Products, Inc. 
Boston, IMA 02118-2512 USA 
800-551-2121 (in U.S. onlyl 617-482-9595 
Fa: 61 7-482-1 380 

Figs. 2ad. Comparison of HPV fluorescence detection using Cyn3conjugated 
Streptavidin versus TSA-DIM (Cyanine 3 FISH). Bmtinylated HPV-16 E6 DNA probe Web: ht$:l/www~~enlifesci.com hybridized to cultured CaSki cells. 

Austral ia 1-800-252-265 Belg ium 0800 94540 Canada (English 
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 

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 wunterstained with Hoechst 
33342 (Molecular Probes, Inc.) and evaluated using a tetramethylrhodamine finer. Photos 
taken using KODAK 1000 speed film with a 1 second exposure using a 40X objective. 

2c-d. Protocol same as above but counterstained slides evaluated using a muitiband pass 
filter. Photos taken using KODAK 1WO speed film with a 1 second exposure using a 40X 
objective. 

8 1997 NENm Life Science Products, Inc. 
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Quality Made by Leica 
Precision and reliability, these are the features that characterize the Leica product range for histology. Wth a product line 

ranging from microtomes and cryostats to tissue processors, automatic stainers and coverslippers, Leica always offers 

comprehensive overall solutions for routine diagnostic and biomedical research. 

Quality made by Leica -one of the world-wide leading manufacturers of microtomes and histology instruments. 

Leica Microsystems Nussloch GmbH Tel.: (06224) 143-0 

Heidelberger Strasse 17-19 Fax: (06224) 143 200 

0-69226 Nussloch 

% 1  .*. .. . ~ ..., . . Cimle .No. 15 on Readers' Service Card -ix.z; , ;. 5 ,  , .. , .. ..,: ~ - 1 -  r. :., L A  ..-..2.. . A ,. &* .~. *-:* . . .ii; ,<<:'<": .- .> :.'&-A ;.. , 



The N 
Mini-Prep 24 
for ~ u t o i a t e d  Plasrnid Mini-Preps 

The Mini-Prep 24 is a fully automated bench-top High Purity - sufficient for 
instrument designed for purification of plasrnid automated fluorescent and 
DNA directly from bacterial culture. manual sequencing. 

The instrument uses a revolutionary Easy Operation - begin prep 
new method of nucleic acid purificat- with direct loading of bacteria 
ion based on modified agarose gel culture - no centrifugation step 
electrophoresis and subsequent 
recovery by electroelution. saves you time. 

The process utilizes premanufact- Consistent Results - up  to 
ured sample cassettes which allow 6 pg of plasmid per ml. 
for direct loading of up to 2 rnl Fast - u p  to 24 preps per hour, 
of culture. saving you time. 

Call now to learn how the New and Quality - time and time again. 
Improved Mini-Prep 24 can provide you 
with great, hgh-quality DNA.. .while saving 
you a lot of time. M&DIIII& 

R E S E A R C H  
1-800-466-7949 
11339 SorrentoValley Rd San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753 

www.macconne1l.com 
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Inhibitor QuantiPakTM 
Colorimetric substrates plus inhibitors to 
allow detection of multiple caspases! 3i# 

+ Caspase Fluorescent Substratel 
- Inhibitor Quantihk" 

Fluorescent substrates plus inhibitors to 
greatly increase sensitivity! 

Call NOW 

Jel: 6 7 0-94 7 -0430 
FOX: 6 70-94 7 -9252 
E-mail: apoptosis@biomol.com 
www. biomol.com 

Order your FREE Sixth Edition 
BlOMOL Signal Transduction 
Catalog & Hundbook 

... ~ & h  the leader in 

BIOMOL Research Laboratories, Inc 
5100 Campus Drive Plymouth Meeting. PA 19462-1123 USA 
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L A S E R  C A P T U R E  

Precise 

Arcturus Engineering, Inc. 
www.arctur.com (888) 446-791 1 
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and more sheer analytical power 

than cDNA. 

Until now you've had to choose either sensitivity or precision 
in your blotting experiments. For detection sensitivity in Northerns and 

Southerns you could use a long probe, like a cDNA. Or  for analytic precision 

you could use a short probe, like an oligonucleotide. Now a remarkable new 

hybridization probe system called 3DNA gives you the signal strength of a 

long probe with the analytical power of a short one. Whether you're studying 

allelic variations, mapping complex genes, or simply looking for more reliable 

hybridization results, you'll find 3DNA gives you more analytical power than 

you've ever had before. Want to find out more? Contact your Fisher Scientific 

representative at 800.766.7000 or call Genisphere at 877.888.3DNAe 

3DNA is distributed by Fisher Scientific. 

Genisphere and 3DNA are trademarks of Datascope Corp. 

All rights reserved. O 1998. Dotoscope Corp. 

Circle No. 25 on Readers' Service Card 



wrsyfp 
k e g m m  IlghtenlRg- 

lq?p- 
i 

There's only 
one way to 
say it... 
Now order FREE product 
literature instantly on the 
Internet with Science's 
Literature Library. If 
you're looking for the 
latest catalogs, product 
brochures, or technical 
application sheets, you'll 
find them here. Best of 
all, you can request in- 
formation directly from 
the world's leading life 
science suppliers using 
the Literature Library's 
e-mail order form. 

- a 

Sciences 
Literature 
Library 
www.sciencemag.org 
Click on Electronic Marketplace, 
then click on Literature Library. 

chronization of pixels between camera and 
monitor enable high-resolution measure- 

:& ments and analyses to be carried out. 

ane Human MTN Blot fea- 
Poly A+ RNA derived from 

information call  
800-662-2566 or 

three sections of the colon, duodenum, 
esophagus, iliocecum, jejunum, ileum, liver, 
rectum, and stomach. 

pture Microdissection 

embedded tissue, frozen 
tissue, immunohistochemistry slides, and cy- 
tological smears. Extractions can vary from 
single cell to large groups of cells. It features 
video archiving and annotation capabilities 
for capturing images inTIF or JPEC formats. 

The image can be printed, transmitted, or 
combined with multimedia applications or 
Internet publishing. To obtain top image 
quality, the image information is digitized 
directly on the charge-coupled device sen- 
sor and displayed in real time on the moni- 
tor. Direct transfer of the pixel information 
into the computer, the gain, and the syn- 

Colder 
Associates 

For more 
information call 

770-496-1893 or 
circle 145 

on the Reader 
Service Card 

GUN (Colder UNits 
Converter) is a scientific 
calculator software pro- 
gram that automatically 
converts engineering 
and scientific units for 
multiple uses. The Win- 
dows 9SINT-based pro- 
gram streamlines the 
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time-consuming conversion calculations Web incorporates links to local databases as 
frequently required on engineering projects. well as those on the lnternet such as MED- 
GUN formulas can reference a library of LINE, PDB, FlyBase, Mendelian Inheritance in 
trigonometric, mathematical, statistical, fi- Man, and the U.S. Patent and Trademark Of- 
nancial, and dateltime functions and in- fice patent database. 
stantly display valid unit conversions. Users 
can also expand GUN'S extensive bank of NORMAL HUMAN 
built-in units and scientific constants with BONE MARROW CEUS 
their own units and constants as well as A Food and Drug Administration-approved 
save and retrieve customized formulas. program can supply research labs with a 
GUN can be downloaded from the Internet, number of cell types 
free for non-commercial users and with a from normal bone mar- 
licensing fee for commercial users. row aspirates of healthy, 

screened donors. The 
SILICONE ISOLATORS products available are 

These removable, noncy- unprocessed marrow, 
totoxic, hydrophobic bar- isolated mononuclear 
riers can be used to iso- cells, highly purified 
late specimens, confine CD34- progenitor cells, 
reactants, and prevent AC133- progenitor cells, and culture-de- 
contamination between rived, irradiated stromal cells capable of 
specimens. They can be supporting hematopoiesis. 
used to  isolate cells 
grown in culture dishes or SMALL ANIMAL EMULATOR 
to separate specimens on glass microscope Versabot is a mobile robot designed to emu- 
slides.They can be applied by simply pressing Late the behavior and physiology of small an- 
to any smooth surface and will remain af- imals. This miniature autonomous robot is 

equipped with a precision signal generator 
designed to output wave- 
forms characteristic of 
physiologic responses. 
Versabot is designed for 
instances in which the 
use of a live animal is not 
necessary or preferred, in- 
cluding instrumentation 
setup and calibration. 
When signal data is to be gathered from an 
animal, it provides a dynamic way to test the 
interconnect, tether, and commutator. It can 

fixed during washing steps. They can be save time and lower costs by reducing the 
peeled off t o  remove. Made from auto- use of live animals. 
clavable, temperature-resistant silicone, they 
are available either cut or in sheets. LITERATURE 

ABI Electron Microscopy 
WEB-BASED SEQUENCE ANALYSIS Services is a brochure on 

SeqWeb is a World Wide Web-based inter- a variety of services to 
face to the GCG Wisconsin Package for se- assist research in virolo- 
quence analysis software. SeqWeb provides gy, cell biology, patholo- 

ore set of programs in the gy, and other disciplines. 
Wisconsin Package. Ac- Services include ultra- 
cessible through Net- thin section, negative 
scape Navigator or Mi- stain, immunolabel, and 
crosoft Internet Explorer, bioprocess validation. 
SeqWeb eliminates the 
need to memorize pro- Newly offered instrumentation, apparatus, and labo- 

gram commands and op- ratory materials of interest to researchers in all disci- 

crating system specifics, plines in academic, industrial and government organi- 
zations are featured in this space. Emphasis is given 

letting you concentrate to purpose, chief characteristics, and availability of 
on data and results.With- products and materials. Endorsement by Science or 

in SeqWeb you can use sequence files from AAAS of any products or materials mentioned is not 

your desktop, access group data on the implied.Additional information may be obtained from 
the manufacturers or suppliers named by circling the 

erl and search your site's and propn'- appropriate number on the Reader Service Card and 
etary databases via your Web browser. Seq- placing it in a mailbox. U.S. postage is free. 

New Imaging Products 

Eagle Eyem Still Video System 

J 

A fully integrated combination of 
advanced imaginqelectronics, intuitive 
software and sens~tive CCD optics for 
image enhancement and analysis. 

-20" Cooled CCD Camera 
Ideal for long-integration sensitivity 
Compact and self-contained 
Designed to run continuously with 
no maintenance 

Mini Darkroom Cabinet 
Compact light-tight cabinet 
Saves space in  crowded lab 
Holds any format transillurnintor 
Overhead white light 

GloScreed" UV Conversion Screen 
Phosphor sheet fluoresces under W light 
Allows any transillurninator to be used 
as a white-light source 
Available i n  three sizes 

F l a t L i W  Luminescent Pad 
Convenient ultra-thin white-light source 
Less than 1 cm thick for easy storage 
For use at the benchtop or in any 
Eagle Eyee still video system cabinet 
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