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Would you put ketchup 
in your tea? 

Different applications call for 
different E. coli strains. Choose the 
right one and improve your results. 

Invitrogen offers seven different E. coli strains i n  the 
One Shot'" format so you can choose the strain that best 
fits your transformation needs. I n  addition to a great 

selection of strains, One Shotm Chemically Competent 
Cells are provided i n  single-use aliquots for unmatched 
convenience and efficiency. 

Easy-to-Use. One Shot'" Cells are provided i n  easy-to- 
use 50 p l  aliquots. You can do your transformation right 
i n  the tube the cells are provided in. You'll save time 
because there is  no need t o  thaw and refreeze bulky 
200 p l  aliquots or transfer cells t o  a new tube. You'll 
also save money because you'll never throw away 
unused cells again. 
High-Efficiency. One Shotm transformation efficiencies 
are as high as 1 x lo9 du/pg of supercoiled DNA. Plus 
with single-us'e aliquots, there's no efficiency-zapping 

freeze-thaw cycles so you'll always get great results. 

S T R A I N  EFFICIENCY CAT. NO. 
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TOPlO/P3 1 x lo8 C5050-03 

INVaF' 1 x lo8 C2020-03 

@ INVllO 1 x lo6 C7171-03 

Each One Shot.'" Kit includes 20 x 50 p l  aliquots of competent cells, 
BME, SOC medium, and a control plasmid. 

Choose the Right Strain. One Shot" Chemically Competent 
Cells are the most convenient, efficient way t o  trans- 
form. And with seven strains t o  choose from, there's 

sure t o  be one that's right for your needs. To find out 
more about One Shot" Cells, give Invitrogen a call today. 
Unless, of course, you like honey on your french fries ... 

CirdeNo.38onReaders'ServiceCa~l k -. 

Europeah neadquarters: International Toll Free Numbers: Distributors: Malaysia 03 432 1357 United States Headquartem: 
lnvitrogen BV Tel: 00800 5345 5345' Austria 0222 889 18 19 Poland 058 341 47 26 
P.O. Box 2312 Fax: 00800 7890 7890' Australia I 800 882 555 Portugal 01 453 7085 
9704 CH Groningen 'This number operates i n  a l l  China 010 6255 3477 Singapore 65 2922130 
The Netherlands European countries excluding Hungary 01 280 3728 South Korea 02 569 6902 
Tel: +31 (0) 50 5299 299 Finland and Sweden India 91 80 8391453 S p a m  450 2601 1600 Faraday Avenue 
Fax: +31 (0) 50 5299 281 Finland: Israel 02 584 1111 Taiwan 886-2 238 10844 Cartsbaa, California 92008 
Emaiktech-se~ce@invitrogen.nl Tel: 990800 5345 5345 Italy 02 38 19 51 Thailand 246 7243 Tel: 1-800-955-6288 
www.invitrogen.com Fax: 990800 7890 7890 Japan 03 5684.1622 Fax: 760-603-7201 

Sweden: 
From al l  other countries, call 

See us in booth Email: tech-service@invitmgen.com 
Tel: 009800 5345 5345 

our European headquarters at http://www.invitrogen.com 

#I232 at AACR Fax: 009800 7890 7890 
+31 (0) 50 5299 299. 





V O L U M E  284  1 8  J U N E  1 9 9 9  NUMBER 5 4 2 2  

COVER A fruit fly tethered to a fine steel wire demonstrates the Science large stroke amplitude (160 degrees) and high stroke frequency (200 
hertz) typical of small insects. Conventional steady-state aerody- 
namic theow fails to explain how insects generate enough force to 

mnw.sciencemag.org remain airbirne. ~tudies'usin~ robotic mod& of flapping wings have 
begun to uncover the unsteady mechanisms that insects use to fly 
and maneuver. [Image: Michael SpringerICamma Liaison] rn 
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No matter in which direction your research takes 

you, Amersham Pharmacia Biotech will be there 

with the right range of systems and reagents. 

Now, you don't have to travel far to find a single 
supplier who is capable of meeting all your labelling 
and detection needs. Amersham Pharmacia Biotech 
is the world's only complete source of products for 
electrophoresis, blotting, labelling, detection and 
analysis of proteins and nucleic acids. 

You'll find all the quality names you need in one 
convenient location: Hybond", Redivue", ECL", 
Hoefer", Molecular Dynamics" and much more. 
Plus complete technical guidance and support 
for every step of your blotting work. 

Whatever direction you choose, choose the right one. 

For more information, take a trip to our web site: 
www.blottingzone.com 
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MAINTAINING THEIR BOUNCE 
A rubber ball game has been played in 
Mesoamerica since at least 1600 B.C., and 
ancient figurines as well as bands used to 
hold together tools, such as axes, were al- 
so made of rubber. Historical records not- 
ed the superior elastic properties of the 
Mesoamerican rubber, which gave the 
balls their bounce and other artifacts their 
formability. Hosler et al. (p. 1988; see the 
news story by Stokstad) studied the mod- 
ern latex processing methods of workers 
in Escuintla, Mexico, and compared the 

mechanical and chemical properties of 
modern unprocessed and processed latex 
with ancient rubber (processed latex). Af- 
ter the sticky latex is extracted from the 
Castilla elastica tree, it is mixed with the 
juice from morning glory vine (Ipomoea 
alba). The addition of the morning glory 
vine gives the latex its enhanced elasticity 
and formability. 

FLOATING ELECTRONS FOR 
QUANTUM COMPUTERS 

Quantum computers offer the possibility 
of solving highly complex problems that 
cannot be solved with classical comput- 
ers. The development of these computers 
is hindered, however, by the lack of physi- 
cal systems suitable for their implemen- 
tation. Ideally, a system should consist of 
a large number (>lo6) of interacting par- 
ticles (or qubits), whose states can be 
readily manipulated. Platzman and Dyk- 
man (p. 1967) propose a system that 
consists of two-dimensional arrays of 
electrons (>lo8 per square centimeter) 
floating on superfluid liquid helium and 
discuss how the interacting qubits could 
be manipulated and read out. 

OLD LEAVES IN THE 
C O ~  RECORD 

Ice core records have shown that atmo- 
spheric carbon dioxide (CO,) concentra- 
tions increased abruptly during major 
deglaciations and decreased during glacia- 
tions; however, it has been difficult to ob- 
tain comparable records at lower lati- 
tudes. Wagner et al. (p. 1971) now present 
a detailed CO, record from the beginning 
of the Holocene based on stomata1 fre- 
quency signatures in fossil birch leaves 
preserved in a bog in the Netherlands.The 
data reveal that CO, dropped even during 
a short-lived cooling event in the begin- 
ning of the Holocene known as the Prebo- 
real Oscillation (-1 1,000 years ago), and 
may indicate that early Holocene CO, 
concentrations may have exceeded 
"preindustrial" values. 

Researchers have observed not only in- 
creasing annual average atmospheric car- 
bon dioxide (CO,) concentrations but also 
an increased seasonal amplitude of CO, 
concentrations at high latitudes. Explana- 
tions for this trend have been hard to ver- 
ify. Zimov et al. (p. 1973) have monitored 
the seasonal amplitude of carbon ex- 
change over disturbed and undisturbed 
sites in forest tundra in northeast Siberia 

and found that disturbed sites show a 
much higher CO, amplitude than undis- 
turbed ones. Increased disturbance, for ex- 
ample, through fire and grazing, which re- 
sults in species replacements, may ac- 
count for the observed seasonal ampli- 
tude effects. 

THIS WON'T HURT A BIT... 
It is normal to experience pain as well as 
the uneasiness associated with the ex- 
pectation of painful sensations. Ploghaus 
et al. (p. 1979) have applied functional 
magnetic resonance imaging to study the 
parts of the brain that are involved in 
these feelings. They describe a clear dis- 
sociation between the anticipation of 
pain and the experience of pain itself. 
Discrete areas in the brain, such as in the 
prefrontal cortex, the insula, and the 
cerebellum, are activated by anticipation 
of pain, whereas discrete but nearby loca- 
tions mediate the actual pain experience. 
These findings may help us to better un- 
derstand and treat a number of clinical 
pain syndromes. 

THE BUZZ ON FLY FLIGHT 
How do flies fly? Although steady states 
have proven amenable to theoretic and 
analytic approaches both in aerodynam- 
ics and enzyme kinetics, the regime of 
non-steady state behavior is miserly with 
its secrets. ~ickinson et al. (p. 1954; see 
the cover and the Perspective by Dudley) 
have built a large-scale model of the 
wings of Drosophila and analyzed the 
forces generated in flight. They confirm 
that "delayed stall" is responsible for pro- 
ducing lift during the translational por- 
tion of the wing stroke. At the end of 
each half-stroke, when the direction of 
the wing reverses, they find that two ro- 
tational mechanisms, "Magnus effect" 
and "wake capture," operate synergistical- 
ly to provide large lift transients. 

ANOXIC ENERGY PATHWAYS 
Oxidative phosphorylation uses the ener- 
gy derived from the sequential transfer of 
electrons to pump protons across the mi- 
tochondrial inner membrane; this proton 
gradient is then used to synthesize adeno- 
sine triphosphate. Five integral membrane 
enzyme complexes participate in this pro- 
cess; the crystal structures of two of these 
(complexes Ill and IV) and much of a third 
(complex V) have been determined in re- 
cent years. lverson et al. (p. 1961; see the 
Perspective by Hederstedt) present the 3.3 
angstrom structure of fumarate redudase, 

CONTINUED ON PACE 1891 
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an enzyme that is homologous in primary 
structure and in mechanism to succinate 
dehydrogenase (complex II) and that cat- 
alyzes the terminal electron-transfer step 
in anaerobic respiration. The four subunits 
of fumarate.reductase bind six redox cen- 
ters in an almost linear arrangement from 
the electron donor menaquinone to the 
flavin moiety that reduces the substrate. 
The two quinone binding sites resemble 
those found in the bacterial photosynthet- 
ic reaction centers but are instead located 
on opposite sides of the membrane in a 
fashion similar t o  those found in cy- 
tochrome bc, (complex Ill). 

In mammals, the liver differentiates from 
foregut endoderm after receiving signals 
from the adjacent cardiac mesoderm. 
Jung et al. (p. 1998) used cultured tissues 
from mouse embryos to evaluate the role 
of fibroblast growth factors (FCFs) in the 
initial specification of cells to become liv- 
er and their subsequent morphogenetic 
outgrowth. They found that FCFl and 
FCF2 could induce expression of liver- 
specific genes, whereas FCF8 (but not 
FCFl and FCF2) promoted outgrowth of 
the liver bud. Modified inactive FCF re- 
ceptors were used to block signaling from 
the cardiac mesoderm. Thus, organ pre- 
cursor cells can be cultured and their dif- 
ferentiation controlled by adding factors 
normally secreted by adjacent tissue in 
the embryo. 

UNSTlCKlNG THE BUBBLEGUM 
MUTANT 

Accumulation of very long chain fatty 
acids (VLCFAs) in the brain results in a 
neurodegenerative disorder in humans 
called adrenoleukodystrophy (ALD). Min 

and Benzer (p. 1985; see the news story 
by Barinaga) describe a new Drosophila 
mutant that is characterized by dramatic 
dilation of photoreceptor axons (hence, 
the name bubblegum) caused by exces- 
sive accumulation of VLCFAs. Supple- 
menting the diet of bubblegum flies with 
glyceryl trioleate oil (one of the compo- 
nents of "Lorenzo's oil," which was origi- 
nally used to treat ALD patients) reduced 
VLCFA levels and, when given at the larval 
stage, prevented VLCFA accumulation and 
neurodegeneration. Although the mutant 
proteins in ALD and bubblegum are in- 
volved in different steps of the VLCFA-oxi- 
dation pathway, bubblegum flies may 
prove a valuable tool for screening new 
drugs to treat this incurable disease. 

TAILORING CARBOHYDRATE 
SYNTHESIS 

Complex carbohydrates serve a great va- 
riety of functions in biological systems, 
from forming the structural foundations 
for plant cell walls to specifying blood 
group identity. One type, the hemicellu- 
loses, interweaves with cellulose mi- 
crofibrils to form the plant cell wall. The 
identity of the terminal sugar residue af- 
fects the biochemical properties of the 
hernicellulose and thus the physical char- 
acteristics of the cell wall. Perrin et al. (p. 
1976) cloned from Arabidopsis a xyloglu- 
can fucosyltransferase, the enzyme re- 
sponsible for adding a terminal fucosyl 
residue on the principal hernicellulose of 
dicotyledonous plants. Identification of 
this enzyme may allow many of the oth- 
er highly specific enzymes that direct 
carbohydrate synthesis in plants t o  be 
isolated and may eventually lead to di- 
rected manipulation of complex carbo- 
hydrate structures. 

TECHNICAL COMMENT SUMMARIES 

Wind and Climate 
on Mars 

." I ' 
The full text of these comments can bgh 

~ . s c i e n c e m a g . o ~ ~ g i / c o n t e n t l f ~ W Z 8 4 I 5 4 Z Z ~ ~ ~  

M. P. Colombek (Perspectives, 5 March 1999, p. 1470) found that the data from several 
missions to Mars support the idea that Mars once had a "warmer and wetter environ- 
ment with vastly different erosion rates" and that much of the landscape has "changed 
little from when it was created by catastrophic floods some 1.8 to 3.5 billion years ago." 

C. B. Leovy comments that "Colombek's estimate of erosion rate, based on the as- 
sumption of constancy of the wind regime over several billion years, should be scaled 
upward by a factor of at least lo5" and that "wind modification of the surface has prob- 
ably been much more important, and modification by flowing water may have been cor- 
respondingly less important, than Colombek infers." 

In response, Colombek agrees that there are "uncertainties in deriving quantitative 
erosion rates from landed surface views of a planet," but maintains that significant 
wind-related erosion on Man is "basically incompatible with the observed suite of ero- 
sional forms and the estimated rate of erosion for these ancient terrains." 
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Convenient One-Stop Shopping 

Buy online at Chemdex.com 

The Chemdex Marketplace is the best way to 
buy biological and chemical reagents online. 
We are adding lab supplies, instruments, and 
equipment to create a convenient one-stop 
source for all your laboratory needs. 

When you purchase online with Chemdex. 
you can: 

Buy from the suppliers you know and trust 
Find what you need quickly with our 
precision search engine 
Order from multiple suppliers with one 
electronic order form 
Rely on world-class customer sewice 

Visit the Chemdex Marketplace 
today at mmn.chemdemnnt. 

ustom procurement SO u ions P 
Streamline your p u ~ a s i n g  

7 
Chemdex procurement solutions go far 
beyond our Web site. Our e-commerce 
technology can be integrated into your 
company's current systems and customized 
to match your existing business rules. 

Chemdex procurement solutions feature: 
Custom pricing and catalog views 
Electronic requisition routing and approval 
Summary billing and consolidated reporting 

Let Chemdex streamline your organization's 
purchasing process so you can focus on what's 
important - research and development. 

To learn more about our custom 
procurement solutions, 
call 1-888-810-4732 or 

e m a l  enterprbe@cherndex.com. 

Chemdex 
Accelerat ing Science 

Chemdu 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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eadcsand pi- Be=bm doud of a DNA- and pmtein amplax 

Take the easy way out! 
Eppendorf has once again come up with the goods: The two-part In short, the ultra-fine Eppendorf Centrifugal Filter Tube mini 

R k  lube system for time-saving and efficient system makes your day in the lab simply perfect. 
concentration, purification, desalting and rebuffering of samples. 

Maximum efficiency: The invertible filter insert~~ensure the 
highest possible sample yield and are available with six dierent 
membrane types for cut-off sizes of 4, 10,30 and 100 kD as well 
as 0.22 pm and 0.45 pm. 

Unbeatable results: Thanks to the defined retention volume, 
300-fold concentrations are possible with no problem whatsoever. 
And the special PES (polyethersulfone) membranes guarantee low 
protein- and nucleic acid binding. 

Immortality: A built-in "deadstop" prevents the concentrated 
sample from drying out completely. Safety is also assured by the 
Safelock mechanism for 0.5 ml tubes. 

New advantage: The tubes are tailored perfectly to the , 

Eppendorf centrifuge program. Just two parts, but enough for 
optimal handling convenience. 

Three sizes for max. sample volumes of 0.5 ml, 4.0 rnl and 15 rnl 

In touch with life 

Eppendcif - W e r  - Hku GmbH - 22331 Hamburg . Germeny . Life Science Application-Hotliw +49 180-3 660789 . Fax +49 40-53801 -556 
e-mail: - eppmckd hane page: MtpJ/www.eppencM.com 

Brinkmann Instruments, lnc. . One Cantiague Rd.. \Nestkrry, NY 11 590-0207 . Phone 800845-3(150 or 53 6-334-7500 . Fax 51 6-334-7508 

e-mail: -.m. website: www.kjnkmann.com 



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

GeneOpm helps you redesign your gene to eliminate rare codons, 
utilize optimal codons, alter secondary structure and remove mRNA 
destabilizing sequences. These changes can make your protein 
production more cost effective. We also will assist you in designing 
regulatory DNA sequences, such as promoters and terminators, to be 
synthesized. A s  a matter of fact, we can synthesize any DNA sequence 
from 100 to 15,000bp. Operon is now 

GeneOpTM Gene Synthesis Prices 
(In a standard cloning vector withfull DNA sequence verrnation) 

SERVICE TYPE SHIPPING PRICE PER BASE PAIR 

Rush 20 days or less 

Fast 21-30 days 

Standard 31-40 days 

Economy 41-60 days $6.00 

ADDITIONAL CUSTOM SERVICES 

FREE codon optimization or secondary structure removal 

. Sequence lengths from 100bp to 15,000 bp. 

offering even faster turn-around 
times and lower prices on its gene 
synthesis service. As always, the 
sequence accuracy is uncon- 0 P E R 0 H T E ( H W 0 L O  G I E S, I t4 ( 

ditionally guaranteed. So let GeneOpTM 
pump up your gene expression. 

World's Leading Supplier of Sunthetic DNA 

1000 Atlantic Avenue, Suite 108 Alameda, CA 94501 
Phone: 800-6882248 510-865-8644 Fax: 510-865-5255 Internet: dna@operon.com http: / /~.operon.com 
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4633 World Parkway Cimie, St. Louis, MO, 63134-3115 
PHONE: 314.427.3222 FAX:314.427.3324 E-MAIL:inf@genamesystems.com WEB: 
IONAL: Call us free by dialing your country access code t (800 number) Contact y 

A wholly owned subs~d~ary of lncyte Pharrnaceut~cals, Inc 
Cimln No 43 on Rpad~m' Service Card 







PSFQ -pure Oligos 
The new standard for Genomic Applications 

Purified 
Salt Free 

Fast Delivered 

PSF-Technology enables purification of oligonucleotides 

under complete salt free conditions making any desalting 

process redundant. Oligo processing is fully automated 

and therefore delivery ist very fast. Each oligo is documented 

by MALDI-TOF mass spectrometric analysis, which is 

Professionally Documented implemented in a certified report. 10.000 oigos/day 

can be produced. Microplate formatis also available. 

High Throughput 

M W A G  * NO setup fee! 

BIOTECH Price i s  valid for oligos ordered in 0,Olpmol synthesis scale (Length <30mer) + tax + delivery. 
Guaranteed amount: 3 OD. Offer valid from 01.07.99 to 31.08.99. 

Germany USA UK France Switzerland 
Anz~nger Str. 7 41 70 Mendenhall Waterside House 14; avenue du quebec Grabenackerstr-. 11 
D-85560 Ebersberg Oaks Parkway, Suite 160 Peartree Bridge SlLlC 61 3 CH-4142 Mijnchenstein 
Tel.: +49(0)8092-82890 Hlgh Polnt, NC 27265 Milton Keynes, Mk6 3BY F-91045 Courtaboeuf Cedex Tel.: +41 (061) 41 6061 6 
Fax: +49(0)8092-21084 Tel.. +01 (336) 812 9995 Tel: +44 (01 908)247700 Tel.. +33 (lj69592050 Fax: +41 (061) 4160619 
E-mall: info@mwgdna.com Fax +01 (336) 812 9983 Fax: +44 (01908j247724 Fax: +33 (1169592055 E-mail: rnwgbiotech@rnagnet.ch 

E-mall. ~nfo@mwgb~otech.com E-mall. ~nfo@mwg.co.uk E-mail: info@mwg-b~otech fr 
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TRY OUR eCOMMERCE SOLUTION @ www.sigma-aldrich.com 
EASY ON-LINE ORDERING 
The Sigma-Aldrich PipelineTM eCommerce 
system offers simple, on-line access 
to over 200,000 products from the 
Sigma-Aldrich brands: Sigma, Aldrich, 
Fluka, Supelco and Riedel-de Haen. 
Now you can place multi-brand orders 
for biochemicals, chemicals, equipment 
and laboratory supplies from all of 
our brands in a single transaction. 

FIND WHAT YOU NEED FAST 
With eight different ways to search, 
includina ~roduct name. Droduct number. 
CAS nukber, molecular formula and 

' 

Stop the chase and log on today. 
structure, pinpointing products is a snap. It will make your job easier. 

www.siama-aldrich.com 

A TOTAL INFORMATION RESOURCE 

Because we are a manufacturer, we offer 
not only quality products but the technical 
knowledge and support to back them up. 

Over 90,000 on-line MSDS's 
Over 2 million on-line Certificates 
of Analysis 
Thousands of data sheets and 
technical bulletins 

SIGMA-ALDRICH 
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s e q u e n c i n g  

In the 803, United States Biochemical Corporation made DNA sequencing history with ~:2e~~~,"P6~~~~~,"p",",",","~f,i" 
the introduction of Sequenase: Now we're making history again with the introduction of a BiOtechL'm'bdor'tssubs'd'ar'es 

new company - USBXnd we're introducing a way of doing business that focuses on 
delivering truly personalized customer service. Unsurpassed biochemical and molecular 

biology expertise. Premier products. And absolute attention to quality in every respect. 
We invite you to learn more about USB and our line of manual DNA sequencing systems. 

ultrapure biochemicals and superior molecular biology enzymes. Visit us at www.usbweb.com. 
Or call 1-800-321-9322. USB. We believe it's time for a great small biotech company. Rediscover the chemistry'" 
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GIBCO B R L  Products  and S e r v i c e s  
for  C e l l  Cul ture .  

LIFE @ TEC~OLOCIES. 

Producer of GIBCO BRL" Products 
U.S. Academic and Government OddlIm-W (800) 828-6686 ~ p m d u u m f o r L b o r u o r y R s a r c h w e m l y a n d m m t ~ f a h ~ o n n m ~ ~ ,  
U.S. Industrial O ~ ~ ~ ~ ~ C H - L I N E :  (800) 874-4226 thuapcut, a c h k a l  uss. lnlas omavis wwd Q1998 Life 'RehIegks, h. 9809CRE 
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I 96-WELL PLATE 



UghtCyder is a tradema* of and licensed from klaho Techndogy, 1t-c 

e R ) 2 ) 9 8 9 9 7 9 9 9  klh@l)~8mYlc~(f/V;)49821759#)681.yl~247~,1(45016867050:~13612070; 
m w 4 )  45 54 58 71-2 m a 13 82 32 m om 3619947 -I om 2 360 ~ M O  m rs,pa 

(09) 429 2342 04 76 76 30 86' Wl) 759 8568, @I) 67 4R PB d (8Ml 40 90 41. 
lrrl 9R-3-6 49 31 11. *.IJ 039 247 4109-4181, - 03 5443 5284. Wlb. 0 227 8967, -61. YaY. (m6) 539 4911. 
k-(09)27641V ~ 2 2 0 7 6 5 M . P b Y @ ) 5 1 4 p g . ~ @ 1 ] 4 1 7 1 7 1 7 ~ s 5 W ~ 5 0 0 . ~ ~ ( 0 1 1 ] 8 8 6 2 4 W  
roli (02) 3471-6500 (93) 201 4411. (D8) 404 8800: 1 0  41/7 99 6161. lYll tDBOO) 521 576, 
w m1428 5433 
8 1W Roche [ltagmcs GmbH All nghts resenigd 
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Roche Diagnostics GmbH 
Roche Molecular Biochemicals 
Mannheim, Germany 



Introducing the new TR717 Microplate Lum~nometer 

from Tropix. Now you can enhance your efforts with 

ultrasensitive detection of bioanalytes from the leader 

in  luminescence. Only Tropix brings you a full line of L E :  

matched luminescent reagents, assays and instrumentation C ~ n ~ m a n d  a uniqueconsbllation 
r superior versatility in applications 

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

= Read 96- or 384-well plates 

Detect wide range of analyte concenl 
(>7 decades) 

* High functionality with or withou 

, :ograrnrnable reagent dispgnsf:[! 

@@% PE APPLIED BtOSmEMS 
47 Wiggins Avenue USA 
Bedford, Massachusetts 01730 Foster City, CA 
USA Tel: 800-345-5224 
Tel:781-2714045 650-570-6667 

800-542-2369 Fax 650-638-5884 
Fax 781 -275-8581 
E-mail: infi&ropix.com Europe 

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

Conodo Latin America ?€ Applied Biosystems 
Mississauga, Ontario Mexico City. Mexico 
Tel: 800-668-6913 Tel: 52-5-651 -7077 

905821 -8183 Far 52-5-5936223 
Fe:905-821-8246 

Austral ia 
Japan Victoria 
Chiba Tel: (03) 9212-8585 
Tel: (0473) 80-8500 Far (03) 9212-8502 Tropix is a registered &ark and TR717 is a trademark of Trapix, Inc. 
Fax: (0473) 80-8505 PE &lied Biosystems is a trademark of he Perkin-Elmer Corporation. 
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Wis All bu've Ever W~SVB 

h e  Cycler 
featur~~multiplesamplefrwmats, easy graptuc interface and, best of all, 
dire$ s@gradabi&to Real Tirrte Quantitative PCR. The icycler will 
raise ykxa. &ation af what a thermal cycler can do for you. For 
more informatic3n, contact your local Bio-Rad representative, or  visit 

hi- 

~ n q * R L I d r o p o v l d a e b r * d R a r c v l a t m ~ * p h U m ~ ~ ~  & 
~ R l ( b n t a . S O a * ~ m r a q u i a - ~ - ~  



MA' " 

otide & Anti vices 
Join the many researchers who have successfully published first with n~vel  reagents from QCB 

Thousands of  satisfied customers in 30 countries 
No hidden costs Easy order pricing structure 

In-house expertise in organic chemistry, immunology, biochemistry & signal transduction 

Peptide Services Include: Antibody Protocols Include 
Free HPLC and Mass Spec. analysis Technical assistance in choosfng &ma1 ,pq@e kpemm 
Free Kfaminal awyhtion and.C-&minal amidation Ail pe@Q wak (y, to 18 Ms) + 48 $ &plrlfitod peptide 
Scales f m  milligrams to .to1 0 grams HPLC pw4#ica$ion b >W/O a d  Mass S p k  analysis 

Options include: p&&ation to 98+%, , biotinylation, 
ELISA titers of >I :I 5,000 

+s, q t a t i ~ n ,  s e t c .  

BioSource International, Inc. Fax: (805) 987-3385 
1 - 8 0 0 - 2 4 2 - 0 6 0 7  Order on-line at www.qcb.couli e-mail: peptide@qcb.com 
BieSource Ewope S A  Tel: +32-67 88 99 00 Bioburce Oeubchhnd GmbH Tch +rC9.214@ 7l;L 741111 Netherlad B.V. Te& & T - P ~ ~ S M  4824 

r a J W  t61 russ 61W WSJtbt +4JvBQ125 226 CANMW 514 73$49~~ WE 562269 b7mr OWMAW( t45.6n0.1055* & $ w ~ ~ 9 7  
RW +3SlBbM27SI*FRM1CE + n t m ~ . i 4 5 3 * ~ ; J o i s 2 a 1 w o - ~  4a~f.74573.5.m + ~ W W ~ ~ * I S R A E L  +~~M.WWB*TTMY +39ttz26mn 

JAPAN +81 3 5645 2751 MEXICO +525/519 3463 NEW W D  +41.9673.0770 NORWAY f47@ 2GU 137 POUM) *R)28779.0930 SOUTH AFRKA +27.11/193.wn) SPMN +34 3435 36 01 
SWEDM +46.8/625.1850* SWUE&WO WbU&?SM *fNWMI $86 be 2 9990 9990. NF& +W312) W 4138 * UNIRDMNUXlk( +44.1F)23 241 515 w oweabw' i 
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