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AdvanTaq P lus  of fers higher 
sensitivity. Amplif ication of a 
158-bp fragment of the human 
A lac to fe r r in  gene. Human 
genomic DNA and mouse 
genomic DNA were combined in 
a decreasing ratio. 
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CLONTECH introduces AdvanTaq DNA Polymerase 

for more robust, more efficient, and more sensitive 

PCR amplification than any other DNA polymerase. 

AdvanTaq reliably delivers more PCR product from 

any template. It can be used in every routine PCR 

application with minimum optimization. 

AdvanTaq DNA Polymerase i s  also available 

i n  t h e  convenient  AdvanTaq Plus format-  

providing a built-in hot start to all your standard 

PCR reactions. Choose AdvanTaq Plus for even 

greater sensitivity and specificity. 
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COVER Like its capital city, Jerusalem, lsrael is a vibrant mixture Science of old and new. Once known mostly for its oranges and its fabu- 
lous antiquities, the country is now turning into a high-tech pow- 
erhouse. Much of the credit for this must go to  a vast wave of sci- 

www.sciencemag.org entists from the former Soviet Union who began pouring into 
lsrael 10 years ago and have reshaped Israeli science and industry. 
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NANO EXTRUDER 
Ternary metal nitrides can exhibit unusual 
mechanical, thermal, and electrical prop- 
erties, and thus synthesis of bulk materi- 
als i s  being actively pursued. Barsoum 
and Farber (p. 937) synthesized bulk 
Cr2CaN and found yet another unusual 
property-after polishing the surface of 
these samples and letting them s i t  1 or 2 
days in air, nanofilaments of gallium sev- 
eral millimeters in length were self-ex- 
truded from pores in the crystal. The au- 
thors suggest that reaction with oxygen 
or nitrogen deintercalated gallium from 
the crystal lattice. 

A WATERY GRAVE 
FOR COz? 

One proposal for removing carbon diox- 
ide from the atmosphere is to inject it 
in to the deep oceans. Using a sub- 
mersible, Brewer et al. (p. 943) conducted 
several direct experiments on this ap- 
proach and show that reaction of C02 
with water quickly forms a hydrate. At 
shallow depths (300 meters), the C02 
hydrate rapidly dissolved. At greater 
depths (3600 meters), the hydrate 
formed more slowly and then dissolved 
slowly. One problem that was identified 
is that the hydrate has a much greater 
volume than the pure C02 liquid, which 
may complicate attempts to contain the 
released C02. 

A MERCURY 
PALEOTHERMOMETER? 

A detailed record of the atmospheric de- 
position of mercury during the past 4000 
years has been obtained for a peat bog in 
northwestern Spain. Martinez-Cortizas et 
al. (p. 939; see the news story by Koenig) 
show that the type and abundance of 
mercury compounds preserved in the bog 
varies mainly with past temperature and 
to some extent with humidity. Anthro- 
pogenic mercury deposition at this site 
became significant about 2500 radiocar- 
bon years ago, near the time when mining 
began in the Iberian Peninsula. 

SMALL-SCALE ORGANIZATION 
Solid-state chemists often think of many 
minerals and many porous materials as 
interconnections of molecular polyhedra 
at particular edges and faces. Breen et al. 
(p. 948) have expanded on this idea and 
show that it can apply to the self-assem- 
bly of mesocale (millimeter- to centime- 
ter-sized) objects. Polyurethane objects 
were formed by molding and coated on 

selected surfaces with a low-melting al- 
loy. When agitated in salt solutions that 
were hot enough to remelt the alloy, the 
pieces routinely assembled into extended 
solids; chiral pieces could be assembled 

IT ALL ADDS UP 
How do we add numbers? We might 
rse images of the numbers and arith- 
netic signs, or we might convert the 
lumbers and signs to words. Dehaene 
e t  a1 (p. 970: see the Perspective by 
Butterworth) offer evidence from be- 
havioral and functional brain imaging 
qmriments that we do both. Learn- 
Ing how to compute exact sums in 

Dne language does not help much in I 
performing the same summation in a 
second language or a new summation 
in the first language. This finding sug- 
gests the use of words, which is con- 1 
sistent with the predominantly left ' 
hemisphere activation that was ob- 
served. However, making approxima- 
tions is as easy in a second language, 
which is consistent with imagery of 
magnitudes and with the observed bi- ' 
lateral activation of visuo-spatial ' 

brain areas during these tasks. 

CALLING 11-1 2 
Nitric oxide (NO) is a well-known antimi- 
crobial molecule generated during an in- 
fection that can modulate the immune re- 
sponse. Interleukin-12 (IL-12) is also cru- 
cial for host defense to bacteria and para- 
sitic infections such as in leishmaniasis. 
Diefenbach et al. (p. 951) report that mice 
lacking type 2 NO synthase are more sus- 
ceptible to Leishmania. The natural killer 
(NK) cells in these animals were not cyto- 
toxic nor did they produce interferon-y 
(IFN-y) in response to IL-12. NK cells ap- 
pear to require NO to signal in response 
to IL-12 (to phosphorylate Stat4 activate 
Tyk2, and induce IFN-y production) very 
early in the immune response to the mi- 
crobes, a function quite distinct from i t s  
role as a direct antimicrobial. 

RELEASING THE STOWAWAY 
Diptheria toxin consists of an A chain, 
which contains the catalytic domain, that 
is helped into the cell by i ts  companion B 
chain, which contains the transmembrane 
(T) domain. The B chain, which mediates 
toxin binding and entry to the cell along 
the endocytic pathway, goes through a 
low-pH-induced conformational change 
in the cell's endosomes. This process caus- 
es its insertion across the membrane into 
a transmembrane form, which also causes 
the translocation of the A chain across the 
membrane into the cytosol. The precise 
mechanism of this joint membrane per- 
meation pathway has not been clear. Ren 
et al. (p. 955) show how any protein that 
forms a partially unfolded "molten glob- 
ule" in the low-pH environment of the en- 
dosome converts the T domain from a 
membrane-associated form to an actual 
transmembrane protein. These results 
suggest that the T domain chaperones the 
A chain across the endosomal membrane. 

TEACHING AN OLD OWL 
OLD TRICKS 

Barn owls combine the spatial map ob- 
tained from visual input with that calcu- 
lated from auditory input and interaural 
time differences. The overlay of these 
maps can be shifted if the owls' eyes are 
fitted with prisms that displace the visual 
fields leftward or rightward; new excitato- 
ry neural connections are formed. Zheng 
and Knudsen (p. 962; see the Perspective 
by Stryker) show that the old map per- 
sists in these bespectacled owls but is ef- 
fectively masked by neural inhibition. Fur- 
thermore, removing the prisms initiates a 
functional regression that appears to be 
mediated by increasing inhibition of the 
learned, displaced map while favoring ex- 
citation over inhibition of the original, 
normal map. 

RESISTING A NATURAL APPROACH 
Efforts to bioengineer intrinsic resistance 
to insect pests into crop plants have made 
use of a natural bacterial toxin, Bt, from 
Bacillus thuringiensis Berliner. Plans to 
thwart the natural tendency of insects to 
evolve into resistant strains rely on the 
use of high doses of Bt adjacent t o  
refuges in which susceptible insects can 
propagate without exposure to Bt. This 
strategy depends on the genes encoding 
resistance to Bt being recessive. Huang et 
al. (p. 965) found, however, that resistance 
to Bt is genetically dominant in the Euro- 
pean corn borer. The finding of a domi- 

CONTINUED ON PACE 875 
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systems can't-non-lytic, continuous expression 

o f  recombinant proteins. InsectSelect'" i s  a simple, 
10 

straightforward system t h a t  el iminates t he  need 

or plaque purif ication and the production 
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Non-Stop Expression. The 1nsectSelect '~ystem allows 

continuous expression of recombinant proteins, saving 

you the time, effort, and expense of reinfecting cells 

each time you want t o  express your protein. I n  addition, 

there's no cell Lysis and no release of protein-degrading 

proteases which can lower yields of sensitive proteins. 

A Single Vector Has it All. The single vector i n  t he  

InsectSelect" System has it all-a powerful  v i ra l  pro- 

moter for high-level expression, the Zeocin'" resistance 

gene -for rapid production of stable ce l l  Lines, and 

a C-terminal fusion t a g  for ef f ic ient  pur i f icat ion and 

detect ion o f  recombinant proteins. 

Don't le t  effortless, non-lytic expression of your protein 

f lutter by. Call Invitrogen today for more information about 

how you can catch the new InsectSelect'" System. 
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nant Bt resistance trait would suggest 
that alternative plans should be devel- 
oped to sustain the insecticidial value of 
Bt-expressing crop plants. 

DAMMING SALMONELLA 
Salmonella typhimurium is a bacteria that 
causes gastric illness and death in humans 
and animals worldwide; antibiotic resis- 
tance is a significant and growing prob- 
lem. Heithoff et al. (p. 967; see the news 
story by Enserlink) have found that an en- 
zyme that methylates DNA at adenine 
residues, DNA adenine methylase (Dam), 
is essential for the pathogenesis of 
S. typhimurium. Dam regulates expression 
of at least 20 genes induced during infec- 
tion by Salmonella. Bacteria containing a 
mutation in Dam were avirulent and could 
induce protection against infection of 
mice by wild-type bacteria, thus making 
this gene a promising vaccine candidate. 
The ability of this avirulent strain to pro- 
vide protection results because the mu- 
tant bacteria could grow in the intestinal 
mucosa but could no longer invade or col- 
onize other tissue sites. 

A RATIONAL APPROACH 
TO DIABETES 

About 10% of the population in the West- 
ern world develops some degree of non- 
insulin dependent diabetes mellitus 
(NIDDM), and there is a pressing need for 
more effective therapies. NIDDM is asso- 
ciated with insulin resistance, which is 
thought to be caused by defects in the in- 
sulin signaling pathway. In a targeted ap- 
proach to drug development, Zhang et al. 
(p. 974; see the news story by Cura) used 
a cell-based assay to screen an extensive 
collection of small molecules for com- 
pounds that mimicked the action of in- 
sulin. Through this screen, they identified 

a fungal metabolite, L-783,281, that se- 
lectively induced human insulin receptor 
tyrosine kinase activation and acted as an 
insulin mimic in a variety of biochemical 
and cellular assays. Oral administration of 
L-783,281 lowered glucose levels in two 
mouse models of NIDDM. These results 
suggest that it may one day be possible 
to develop an "insulin pill" for treatment 
of diabetes. 

GROUP EFFORT 
Under high phosphate conditions, the 
Pho4 protein of budding yeast is phospho- 
rylated at five different sites, and this fac- 
tor is then exported from the nucleus so 
that it cannot turn on the expression of its 
target genes. Komeili and O'Shea (p. 977) 
now show that, as opposed to a single 
global function for protein phosphoryl- 
ation at multiple sites, the individual phos- 
phorylation sites provide distinct func- 
tions. When phosphorylated, two sites 
promote export of Pho4 from the nucle- 
'us, one site blocks the protein's import, 
and a fourth site is necessary for the in- 
teraction with another transcription fac- 
tor for the target gene's regulation; the 
role of the fifth phosphorylation site is 
still unknown. Thus, multiple phosphoryl- 
ation sites within proteins can provide 
multiple levels of regulation. 

T E C H N I C A L  C O M M E N T  S U M M A R I E S  

Rule Learning by Seven-Month- The full text of these comments can be seenat 
Old Infants and Neural Networks www.sciencemag.org/cgilcontent/fu11~284/5416/8f5a 

C. F. Marcus et al. (Reports, 1 Jan., p. 77) found that "7-month-old infants attend longer 
to sentences with unfamiliar structures than to sentences with familiar structures." Mar- 
cus et al. stated that their experimental design ensured that the discrimination shown 
by the infants "could not be performed by counting, by a system that is sensitive only to 
transitional probabilities, or by a popular class of simple neural network models," citing a 
model by Dienes, Altmann, and Cao. 

C. T. M. Altmann and Z. Dienes comment that their neural network does, in fact, 
"model precisely the kinds of abstract generalizations exhibited by the infants in the re- 
port," as well as "substantially more complex data ...." 

In response, Marcus concedes that, in the report, he misunderstood the specific neu- 
ral network model, but still questions its "generality and plausibility." He describes his 
own brief experiments with the use of that model. 

www.sciencemag.org SCIENCE VOL 284 7 MAY 1999 
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Announcing themdcx.com 

The Faster, Easier Way to Purchase 

Biologlcrl and Chemical Reagents. 

Spend less time searching for reagents and more time 
pursuing your research. When you purchase your 
reagents through chemdex.com, you get: 

The world's largest source of biological and chemical 
reagents for life science research 

Ordering with the click of a mouse-in a secure 
environment 

The suppliers you know-and trust 

A powerful, precision search engine to quickly 
find what you need 

Purchase your reagents faster. Easier. ONLINE. 
At www.chemdex.com. 

Search less. 
Discover more.  

Chemdex Corporation 3950 Fabian Way, Palo Alto, CA 94303 650-813-0300 

Q 1999 Chemdex Corporation. Chemdex is a registered trademark of Chemdex Corporation. 
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Finally, a transfection reagent that makes you smile, every time! 
Introducing GenePORTERTM reagent, which 

incorporates direct hydrophilic I ow. 90% W m  ' W GenePORTE Rm conjugation ( m c )  ~ w ~ o ~ o ~  is the 9 Gene#WRTER" 

@ % 7wo- Transfection Reagent* latest 'Movati0n h the lab of Dr. S k=. 
Philip Felgner, inventor of lipofection. 04 

In a variety of cell lines, GenePORTER reagent consistently delivers higher 2-40% 84z levels of transfection than any other commercially available product. This 
robust reagent performs in a wide range of conditions, including different ratios o - 

=Dc 

- 
BHK-: CV-I HeLaS3 NIH 

of plasmid and reagent. GenePORTER reagent is easy to use and does not cell TVpe 
require enhancers or special handling of cells, saving time, cost, and reagents. 
Order GenePORTER reagent today. The results will make you smile. The p-gal expression plasmid was delivered Into cells using 

GenePORTER or competitor's transfection reagents. Each 
manufacturers protocol was followed. A wlorlmetr~c assay was 
used to measure P-gal expression 48 hours after transfection. 

75 reactions (0.75 ml) 
150 reactions (1.5 ml) 

ewwror~Blorvm+sr+(o)rlsmn65Dmnmdc,~#rmK- 
Fax: 61 9-623-9494 KEBOLsb+4888213507Fma~OZYME,+130859292 v- 

10190 Telesis Court, San Dkgo, CA 92121, USA 

Check out the Gene Therapy Systems web site @ 
http://www.genetherapysystems.com 

Gene Therapy Systems International Distributors 
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Gene Expression Profile 
in ~ u s t ~ b r e e  Hours! 

- 

Semi-Quantitative, PCR-Based Analysis of High 
First Strand cDNAs from 24Individual Human or Mouse aSsugs 

I 

6 Taft Court, Suite 300 

I Rockvllle, Maryland 20850 
To Order Call 1-888-267-4436 

F n r *  Qnlr*rra. 
(W)+33142WUB(hr)*5)146W9733 

- I ( L l l o n g c I I . y . ~  
(WI 4 (=I - (-1 +U (Up) -792 

Phone: 3014404188 
Pmn).nl-Qub**Elq.l(r, s@l *WPO* Smdm 446mmBQ10 

( W ) ~ 1 4 2 W U W ( f a K ) & 4 ~ ~  S*lhukd +4lW1m)810 Fax: 3013W9254  
1-34 

( w + s o ~ - w ( ~ ) + ~ ~ o ~ s ~ ~ ~ M s B  m a i l :  custsupport@origene.com 
Internet httpJ/www.origene.com 
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CONTACT: 
Frederick A. Dombrose, Ph.D. 

Executive Director 
5925 Carnegie Blvd., 

Suite 500 
Charlotte, NC 28209 U.S.A. 

Phone (704) 571 -4070 
Fax (704) 571 -4071 

e-mail: fdcps@aol.com 
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:S ... to eradicate pathogens 
K in human plasma 

Request For Proposals P 
The Consortium for Plasma Science requests proposals for 
innovative methods that 

eradicate non-enveloped viruses in whole human plasma 

retain the biofunctionality of the plasma proteins 

are effective, safe and practical. 

t 
:* Proposals may be submitted at any time, and will be 

[ evaluated on both technical merit and the business case. 
! 
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I A R E  Y O U  F C I C I N G  

the Caspase 3 Activity Assay, Cell Death Detection ELISA~~"~, and the new M30 CytoDEATH antibody. 

Don't let your apoptosis research die with your reagent provider. Order your 

TUNEL reagents from Roche Molecular Biochemicals, your apoptosis specialists. 
. -> 

Internet: MtpJ/biochemroche.com Apopaosis w& ~ ~ ~ ~ t e c h s e w / a p o p t d s  
Orders: 800 262 1640 Tech&@: 800 262 4 1  1 bwtada: (450) 686 7050; (800) 361 2070 
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Backgmund picblre: ABI Modd 377 automated fluorescent DNA cycle sequencing of pNoTAmnl plasmid DNA prepared by W 

Perfection comes with Perfectprep" 
Imagine, if you can, ultra-pure plasmid DNA which has been rapidly 

isolated and is now ready for transfection and sequencing: It's almost 

too perfect to be true! But it is both perfect and true - thanks to 

Eppendorf's Perfectpreps Plasmid Kits for plasmid DNA isolation, 

which give you: 

Ultra-pure plasmid DNA in next to no time 

Reproducible, high-yield results 

A spin-column format for ease of handling 

Ready-to-use plasmid DNA for manual or automated sequencing, 

cloning and transfection 

Rapid, simple and systematic plasmid purification, adapted to suit 

sample throughput and the amount of DNA required, whether you 

want individual purification in one spin column or the simultaneous 

isolation of 96 plasmid samples. The Perfectprep System offers 

rapid, reproducible yields of plasmid DNA in a simple-to-use 

kit system. An extremely efficient binding matrix ensures that yields 

remain constantly high. The plasmid DNA obtained is ultra-pure, 

shows no chromosomal DNA or RNA contamination and can be 

used immediately after isolation for all molecular biological 

applications, such as automated sequencing, transformation, PCR', 

blotting or clonings. 

The Perfectprep Plasmid System is available in five different kit 

versions, including the ultra-rapid Mini-Kit, the economical XL-Kit 

and the high-throughput 96 Spin-Kit. Without the use of organic 

substances and fully compatible with Eppendorf centrifuges 

and rotors, these kits provide plasmid DNA which will make your 

colleagues green with envy. 

Perfectprep from Eppendorf - perfect by name, perfect by nature. 

'The Polymersse Chain Reaction (PCR) is protected by patent 
The patent is held by Hoffmann-La Roche. 

The Perfectpreps System 

Yields 
Kit Bacteria Time High Copy Low Copy 
Size Culture needed Plasmid Plasmid 

(ml) (min) (PS) (Pel 

Mini 1-2 25 5-1 0 1-3 

Midi 10-75 120 50-600 10-100 

Maxi 100-300 150 250-2,500 50-400 

XL 400-800 150 2,000-6,000 200-1,000 

96 Minispin 1-1.3 120 2-1 0 0.05-0.06 

eppendorf 
In touch with life 
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YOU 

PROTEIN. 

PharMingen provides all the reagents you need. 

Baculovirus Expression Syrtcm Reagentr. BaculoGoldm viral DNA Transfer Vectors Transfection Reagents 

Insect Cetls and Culture Media GST- and 6xHls*-tagged Protein Purification Kits Custom Baculovirus Expression Setvices 

PharMingen International Canada 
Europe 

Asia PaciRc Beclon Dldrinsoa Gm!m 
-- 
Tdh.e 168829801 87 adersl8008.(&Bp7 

BD slngapore 
Ph- - a E-382-51 T.l floS442- TechServioa1-800825-5832 

Tel (65) 860-1478 Td (49) 40 532 84 48 0 Fer 90!5442-%?m Fa% 6 1 4 8 1 ~  
F8x (66) 860-1590 Fax (49) 40 531 51) 92 Fax (87) 3 541-381-55 cMn*:-aan M l p V b w w . ~ m m  A&ctaL)a&ammCarpn)r PHARMINGEN 
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QIAGEN" sample preparation gives Affyrnebix" 
results they can rely on for success. 

?? 
We recommend he a m p @  Viral RNA Kit 
and the QlAamp Blood Kit to prepare the 
RNA and DNA for use with our Genechip@ 

H N  PRT and GeneChip p53 probe armys. 
Our evaluations demonstrate that these 

products provide reliable results we can 

depend on for success. 99 
Paul Kaplan, 

VP Product Development, 
Affymetrix 

High-throughput genetic arialysis on GeneChip probe arrays is becoming routine, and AfFymetrix is 
leading the way. When researchers at Affymetrix needed a reliable method to purify RNA and 
DNA to ensure the success of each round of analysis, they looked to QIAGEN, the leader i~ 
nucleic acid sample preparation. 

Purity, reliability, service - no wonder leaders choose QIAGEN! 

A F F Y M E T R I X  

CeneC hip' 
Patented or patmepending technolog/ and/or registered or registratiorrpending trademark of QIAGEN: GNAGEW, QIAarnpe. Affymtrix and GeneChip are registered trademarks used by 
Afhlrneh-ix, Inc. QIAGEN sample preparation products may be used in clinical diagnostic labwakny systems after the la- has validated heir complete system as required by CUA '88 
regulations in Ihe US, or equivalent in ofher countries. 
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The newest full line of rat cytokine 
' 

ELfSAkit5ddi\~ersmoreperfwmanee, 
reliability, and flexibility. 

I 

Top Performance 

1 Re~ort  Accurate Data 
validated for specific measure 
of rat cytokines 

Measure Hard-teFlnd 
I 

1 Achievable lowend detection 

ect Low and Elevated Levc 
across the assay rar we- 

! i 

onsistency Time After Time 
al results throu, -' ' 

! 
i fe 

dence in Results 
Published expected values; 
full performance testing 

I L-la 
IL-lp 
114 
IL-6 

D IL-10 
lFNy 

D MCP-1 
TNFa 

Also available In convenient 
BPak" and l@Pakm bulk k~ts 

lexibllity 

I More Sample Choices 
Validation includes Serum, CCM, 
Plasma, and Homogenates 

More Results per Sample 
Small sample size , , 

Save Time and Money 
Relevant assay ranges - 
less dilutions and retests 

Select the Plates Needed 
Single and bulk kits available 

a new Endogen Ra 



-an make J 

vour I 

PCR* easy 

Website .:,,,A'.!., bto-!ab _on? U.S. :SOP: lB lOf lAD Australia 02 99 :4  2,305 Austria IC 11-8J7 89 01 Belgium 04-335 55 I i Canada 19051 712 
China 66 - ' 6~6205 '650  51 Denmark 2: 39 1 :  99 4 -  Finland 256 f.19 6C1 2200 France 07 33 90 46 90 Germany 389 3 : 6  8'-0 
Hong Kong 852-2;S9-330C India :97-l i !  161-2703 Israel 53 95: 4 i 2 -  Italy 39-02-21659. Japan 03-52? :-5?7C Korea 6:-2-3473--:26!! 
Latin America 305-S9<-5950 Mexico 5; : -2 ; ; ;  The Netherlands Ci?!u"-ji0666 New Zealand 6:-9-; '3228: Norway 2 2 7 J i S - - 0  
Russia 7-095-258522 Sinoaoore 65-2-29E;; Soain 3:-91-66'-7385 Sweden -'6 10,6-55 51 2; GC Switzerland i i - 5 C O  55 55 - .  
United Kingdom 3830-'8'132 
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Need 
Custom A 

PEPTIDES? 

We believe if you try our custom peptide and/or 

antisera seraices just once, you'll stidr with us. In fga, 

we'll send you a free amino acid micrograph magnet just 

fbr d i n g  and reguesting'more information! 

Peptide Service 
We're proactive. Before we put your sequence together, 

we'll take it apart and thoroughly analyze it to p m t  

surprises later. Because your project depends on our 

peptide, well offer suggestions for increased success. Of 
comse, you can choose &m a variety of purity levels 

and Scaes. Since every Sigma-Genosys peptide comes 

with mass spearal 'analysis and HPLC documentation, 

you're bound to be 100% s a d &  Guaranteed 

Antisera Service 
We'll take care of it fiom start to finish Whether you're 

a peptide novice or pro, we'll help you design your target 

sequence, synthesize your peptide and conjugate it to a 

carrier protein. And yes, we also handle the immunkation 

and sera collection. Hassle-free. 

Provide us with your sequence and kave the rest to us. 

l 4 4 2 ~ F r o n t C j r d e * T h e ~ T ~ 7 7 3 8 0 . 3 6 0 0  *T& 1-8CQ4982098ar(BI)363-3693* Fax(281) 363-5923 SIGMA; f i k  -al.com ~ ~ ~ . g e n q s . c o m  
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I Dm1 Ehg 
ecular Bio.agy Pro ~c t -s  {coy - - 

m & f k P *  m k ?  
+ -rnffakmduahd PCR bi k' .$ 

rcluding products employing TaKaRa's 
proprietary Long and Accurate (LA) PCR 
technology. PCR products includes kits for RT 
PCR, PCR mutagenesis, 5' and 3' RACE 
Competitive PCR and PCR cloning. P?;; 

Takara PCA related products are sold under l~censing arrangement with Roche Molecular 
Systems and F. Hotfmann La R h e  Ltd. and The Perkin-Elmer Corporation. 

IS Patent 5 149 for LA Technology FAKARA SHUZO CO.. LTD. L 

I 
Fisher . . 
Scientific . 

. ',. I 

Contact Fisher Scientific ta order for thb be& ii' 
molecular biology reagents from TaKaRa. .. 
Phone: (800) 7867000 Fax: (800) Q2W166 
Cantact PanVera for technMi support on ~ a f f i d a  

- products. a 

Phom [Boo) 791-1 400 Fax: (608) 2333007 , 
USIHrnUIUna 
UPlndlh.Ynrb USll vmPCil) Euop LlKmdh*nd 

BloWNmLlr 
UK Ud. 
-+U118- 

k& (qnmtW F a + u l l 8 ~ 1  
BIOMEDICAL CROUP FW--, 

ODU.yJIPUI 
TI-wm k.I TI- 41 14 kml 479P1880 Homepage: http:l~.takara.w.jplenglishlbio_el E-mail: bio-smQtakara.co.jp~ 
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The 
more 

you see, 
- 

the 
more 

you know. 

u i i  re& on fhg toots al ymr dbposal. 

Ta gal the most dab. Tbe nost locarate data. kwl asane reproduoibilily. 
? 

to sea mare, m YpU know mm, aill, or w OY webile. 
Bioedsdencecyou. 

la1 - Imaging a Information 

Science lmaging Systems 

r T@: +@t+Ml&22Ol Fn: tal+&lOWlW * &rrps Tel: +4421~-MtM-?74 Far: +IO.Z(l-BMII)-l% 
r U.S.1 mi +1-203-353-030(1* Far +1*2~-3P7448% (I-ORM3l-111511; @. 38111 b 1hr U.S.) 

~ ~ J f i o m a . i u j i f i I m . c o m l i n f a & ~ ~ d u c t r /  ww.fppmsd,aam 



T h e  

c o m p a n y  

t h a t  

b r o u g h t '  

S e q u e n a s e "  

p r o u d l y  I b r i n g s  y o u  

f o r  " d o u b t -  
I 

I 
3 3 P - T e r m i n a t  

Are your cycle sequencing results leaving you in doubt? 
Strong stops, background sequence causing problems? 

Thermo Sequenase Radiolabelled Terminator Cycle Sequencing Kit 

The combination of USB's Thermo Sequenase 
Terminator Cycle Sequencing Kit with 
.hersham Pharmacia Biotech's radiolabelled 
terminators will give you sequencing results 
beyond a shadow of a doubt. 

T h e m  Sequenase - gives excellent perfor- 
mance at cycle sequencing temperatures. 
Helps eliminate secondary structure artifacts. 

"P-labelled terminators - yield detection 
of only truly terminated sequencing fragments. 
False terminations are not visible because 
these fragments are not labeled. 

W Eliminate stops and BAFLs. 
(Bands Across all Four Lanes) 
Read the first base after the primer. 
Crisp, clean sequence. 
Detect heterozygotes and mutants 
more easily. 

W Sequencing directly from bacterial 
colonies is possible. 

No other combination for manual cycle 
sequencing gives more information per 
gel - long reads, accurate sequence. 
Dou bt-free results. 

Q1999 usb corporation. Sequenase and Therrno Sequenase are trademarks of Amersham Pharrnacla Bldech Llrnited or ~ts subsidiaries 

Above: Elimination of bands across all four lanes 
(BAFLs) in plasmid template. 

Fig. a) Using the Therm Sequenase Radiolabelled 
Terminator Cycle Sequencing Kit. 

Fig. b) Compared to standard%dATP cycle 
sequencing where a strong BAFL is observed. 

To order within the United States contact 
USB directly at 1-800-321-9322 or e-mail 
us-at customerserv@usbweb.com. 
For your authorized USB distributor outside 
the United States, please contact your 
local Amersham Pharmacia Biotech office. 

USB Corporation, 261 11 Miles Road 
Cleveland, OH 4412 
800-321 -9322 
www.usbweb.com 

Rediscover the chemistry 
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Stetsoft Ud. (London, UK), ph: M234-341226, b: *'1235-341622 
Statson KOraa (SOoUl, m X  C: +82-2-783-5875. fax: t8&?-7855874 
htSa# Jaocm he fl0ln0. J-l. oh: t81W5475-7751 far +El-3a75 - statsott Rurskr w&&, -j. 6 + 7 - ~ 0 1 e - t m ,  fax. t 7 - 9 ~ 1 6 i i m  
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Reach 
- - Higher 

Experience Makes the Difference 

IDT everse Phase HPLC, Ion 
or Dual purification when 

Full width: 11 minutes to 23 minutes 

Full height: 0 to 0.9 AU 

Competitor 28% 

'Full length of product divided 
by lhe sum of all pmducl. 

site to davnboB a 
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Our Cosmic Origins Meteorites and Their 
From the ~ t g  Bang to  the Emergence of Parent Planets 
Life and Intelligence 

Second Edition 
Armand H. Delsemme Harry Y. McSween, Jr. 
"I know of no other book that covers in such 
detailfor a popular audience the grand sweep 'Xn illuminating introduction to the science 

of cosmic evolution fTom the Big Bang to homo of meteoritics, Meteorites and Their Parent 

sapiens. Readers willfind here an answer to the Planets demonstrates what these visitorsfTom 

age-old question of our place in the universe as space can tell us about the birth and infancy 

understood by modern science." of our solar system. " 

- Steven J. Dick, -Astronomy Book Club 

US Naval Observatory 1999 322 pp. 
0-521-58303-9 Hardback $74.95 
0-521-587514 Paperback $29.95 

0-521-62038-4 Hardback $24.95 

NOW in paperback ... Physics from Fisher 
The Large, the Small and lnf ormation 
the Human Mind A Un~ficat~on 

8. Roy Frieden Roger Penrose 
Malcolm Longair, Editor "Using sophisticated mathematics, Frieden 

has shown that his notion ofphysics as a 'quest 
':..one could hard!y nskfor a shrewder or more for infomation :,.had to a way ofdm.vinga~l 
enthusiastic tour guide to the extremes ofphysics. " the ,,jar laws o f f i n ~ m e n t a ~ p ~ y s i C 5 d ~ O n g  

- ScientiFe American with some new ones .. . Frieden i achievement is 
There are major unsolved problems that strike togive aphi/osophical view ofphysics a solid 
at the very fundamentals of our understanding mathematicalfoundation ... " 
of the laws of physics, asserts Penrose. Whether - From a cover story of the author 
- -u  support this conjecture or oppose it, you and his book in NPW Srienti~t 

ed to join the debate found in The Large, 1999 328 pp. 
r Small and the Human Mind 0-521-63167-X Hardback $69.95 

Gideon Mantell and the 

Tides: A Scientific History Discovery of Dinosaurs 
Dennis R. Dean 

David Edgar Cartwright 
Dennis Dean, a well-known scholar of 

':..a major corztribution to the llistoty of the astro- geology and [he Victorian era, here places 
nomicalandgeoplzy~icalsriences....[Ca~ghtil ~ ~ ~ ~ ~ l l * ~  career in its cultural context, 

. desrnption ofthe observations and mathematical emp~oying original research in archives 
advances that make up the history of the science throughout [he world, including the 
of tiides is char, rigorous and mjqab lc...[t he] prwiously unexamined Mantell family 
sequence of chapters takes on the r&hm of the papers in New Zealand. 
histo ty... a maste~piece. " 1999 312 pp. 

0-521-42048-2 Hardback $69.95 

0-521-62145-3 Hardback $74.95 Seven Wonders of the 
Cambridge Concise History 
of Astronomy Jayant V. Narlikar 
Michael Hoskin, Editor The seven wonders referred to in the title 

represent a range of mysterious phenomena 
This book covers the history of our study or remarkable cosmic objects that have 
of the cosmos from prehistory to a survey challenged human curiosity, including 
of modern astronomy and astrophysics. giants and dwarfs of the stellar world, the 
Coverage includes stellar astronomy in the catastrophic explosion of massive stars, the 
seventeenth and eighteenth centuries-the illusions ofspace, and [he majestic expansion 
source of many important concepts in modern ofthe Universe. 
astronomy-and the Copernican rwolution. 1999 334 pp. 

0-521-63087-8 Hardback $59.95 
0-521-57291-6 Hardback $69.95 0-521-638984 Paperback $19.95 
0-521-57600-8 Paperback $26.95 
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Pducts  for: 
Apoptosj" g~ :: 9 
f ipid s ip l ing 
Protein kinmes/phosphatases 

0 Gene regu/ution 
Proteasome ond proteoses 

,..,., ..,. .2 on Readers' Service Card 

asking &: point 
o excl data 

@I curve flttp 

For.8 trn demo, visit 
-a m-- -'-----' --- 
A 

April, 1999. 
"Origin provides 

3 * Call today! Microcal ,4mMs,, 
Microcal Software, Hc. 

b. 
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Every tree looks like each other 
Every leaf 1 

for Life Sciences 
u s e  4 Reagents from Fluka ! 

r Reagents af hi9, ,=st purity grade for highly 
reproducible results 
Great value for your money 

* Application-specific quality control, for 
example: 
* Homogeneity 

Residual matter 
UV absorption - pH range of test solution 
Extensive analysis for potential trace 
impurities 

d k W m r ~ ~ - d i c H  
! ! & m a M ~ ' n o w t .  

' 

More than 400 speciality products: 
* Molecular Biology Reagents 
?'Amino Acids, Antioxidants 
i38iological Buffers (incldding volatile buffers) 

>@Denaturation Reagents 
5 &+Density Gradient Centrifugation 

I 
- ; +f reeipitation Reagents, Salts 
: ir43etergentslSurfactants 

And a lot more ... 

Your Competent Partner for 
Bioanalytical Research 

Switzerland: Fluka Chemie AG, CH-9471 Buchs 
Tel. ++41 81 755 25 11, Fax ++41 81 756 54 49 
http:/lwww.sigma-aIdrich.com 
E-mail: fluka8sial.com 
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Forqet the 
intefiational 

acclaim, 
the career 

advancement, 
the money. 

AMERSHAM PHARMAClA 
BIOTECH 6. SClENCE m% Will it be your parents1 

SCIENTISTS turn ~s year? 

The annual Amersham Pharmacia Biotech & 

Science Prize is one of the most prestigious 

international awards of its kind for young 

scientists. It can help achieve quite a lot for those 

who enter, putting bright, new scientific talent in 

the spotlight; bringing international acclaim to 

them and their universities; advancing their 

careers and earning winners and runners-up a 

handy cash prize (the first prize amount has been 

increased to $25,000, with up to seven additional 

prizes of $5,000). 

Call for entries 

You must be a recent Ph.D. graduate (awarded 

between 1 January and 31 December 1998) 

working in molecular biology. Submissions must 

be in the form of a 1000-word essay, in English, 

French, German, Spanish, Japanese or Mandarin 

Chinese, on your thesis, highlighting the 

significance of its contribution and overall 

implications in the field. The winning essay will 

be published in Science. 

Closing date for entries is 15 June 1999. Prizes 

will be presented at an award ceremony in 

December 1999. 

Full details and the required entry form can be 

requested from the administrator at the address 

I 
below; or via these Web sites: 

htCp://www.aaas.org/science/prize.htrn 

http://www.apbiotech.corn 

The Award Cornnuttee Amersbam Warmam 

EnqulrieshEurope-Sanccl 
Cambridge, CB2 lLQ, UK. Tel. 

E n q u m  fmm USA and all 6 
Washmgtoa, DG 20005 US 

(Ph.D. awarded by Tokyo Institute of Technology), winner 
of the 1998 Amersham Pharmacia Biotech & Science Prize 
for Young Scientists. 

0 
202-78%8172. amemham pharmacia biotech 
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The AAPS Annual Meeting and 
Exposition is THE meeting place for ' ' " ' -'A 1 MEIT IN6 pharmaceutical scientists! This year 

-9  .9 . - you'll have the opportunity to explore 
ur rLvDn'lTln thetheme,Ou&ptheMa@cBuUet: 

An Astounding Century, with more than 
7,000 scientists from around the world. 

The programming at the AAPS Annual Meeting 
and Exposition, based on the latest cutting- 
edge research, is presented by distinguished 

C 
experts in the pharmaceutical sciences. You'll 
hear sessions on key topics, such as: 

Measudng the Impact of New Technologies in 
Drug Discomy and Devdopment -- 

a Emeqing Trends for Pdymer Applications in 
olal Drug DeliveIy 
Advances in Vaccines and Vaccine Adjuvants 
Application of Exposum Concepts in 
Bioavailabilfty and Bioequivalence 
Methods and Tods to Measure Patient 
Outcomes in Managed Care E 
N o d  Receptors as Therapeutic Targets 
m n g  Analytical/Bioanalytical Techniques 
The Future of Genetic Immunization 
Cdlular and Molecular Phamamtia 

11 consist of more than 70 wents and more 
uted papers presented in  both poster and I ........................................................ 

Fax this form to 703-684-7349 to resew your Annual Meeting Preliminary Program. 

Name 

Company 

Address 

City State Zip Country 

1 Telephone Fax 

American Assodation 
of Pharmaceutical Scientists 
1650 King Street, Suite 200 
Alexandria, VA 22314 
Tel: 703-548-3000, Fax: 703-684-7349 
www.aaps.org 
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Introducing the  nen R717 Microplate Luminome 

from Tropix. Now you can enhance your efforts with 

ultrasensitive detection of  bioanaiytes from the leade 

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

matched luminescent reagents, assays and instrumentation ( h ~ m a n d  a unique constellation 0 

for superior versatility in application 
designed for optimal performance in your lab. and protocol design. 

Read 96- or 384-well plates 

Detect wide range of analyte conce 
(>7 decades) 

High functionality with or without e 

Programmable reagent dispensers available 

Robotics-compatible 

i Temperature control option 

PE Applied Biosystems TROPlX PE APPLIED BIDSYSTEMS 
47 Wiggins Avenue USA 
Bedford. Massachusetts 01730 Foster City, CA 
USA Tel: 800-345-5224 

- Tel:781-271-0045 650-570-6667 
800-542-2369 . Fax: 650-638-5884 

Fax: 781-275-8581 
E-mail: i n ~ p i n c o m  Europe 

Langen, Germany 
Tel: 49 6103 708 301 
Fax 49 6103 708 310 

Canada 
Mississauga, Ontario 
Tel: 800-668-6913 

905-821 -8183 
Fax:905-821-8246 

Latin America 
Mexico City, Mexico 
Tel: 52-5-651 -7077 
Fax: 52-5-593-6223 

Austra l ia  
Victoria 
Tel: (03) 9212-8585 
Fax: (03) 9212-8502 

Japan 
Chiba 
Tel: (0473) 80-8500 
Fax: (0473) 80-8505 

Tropix is a registered trademark and TR717 is o trademark of Tropix, Inc. 
PE Applied Biosystems is a trademark of the Perkin-Elmer Corporation. 

01997 Tropix. Inc. All righk resewed. Printed in USA. 
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m-- b~ackard I A Packard BioScience Company 

Packard Instrument Company 
800 Research Parkway 
Meriden. CT 06450 U.S.A. 
Tel: 203i238-2351 
Toll Free: 1-800-323-1 891 
FAX: 203-639-21 72 
Web Site: http:l/www.packardinst.com 
Email: webmaster@packardinst.com 

Packard International Officss: 
Australia 03-9543-4266 or 1 800 335 638; 
Austrla 43-1 -2702504; Belgium 32(0)2/481.85.30; 
Canada 1-800-387-9559; Central Europe 43 456 2230 015; 
Denmark 4543909023 or 45-439071 51 ; 
France (33) 1 46.86.27.75; Gennany (49) 61 03 385-1 51 : 
Italy 39-2-3391079617/8; Japan 81 -3-3866-5850: 
Netherlands 31 -50-549 1296; Russia 7-095-259-9632; 
S w M a n d  (01) 481 69 44; 
Unlted Kingdom 44 (0)118 9844981 

The New MultiPROBE" II,,, 
Your Window to the Future 

Positioning capabilities for high density labware, such as 
384-well plates, and more 

Precision pipetting performance from nanoliters* to milliliters 

H Real modularity with removable deck assemblies 
H True 32-bit Windows NTa software design 

Fulfill your future pipetting needs by opening the 
MultiPROBE I1 Window. 

Call Packard today to schedule a demonstration, or visit our 
web site for more details. 
* Patents pending 
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