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SUMMARIES OF RESEARCH IN THIS ISSUE 

THIS WEEK IN Science 
edited by Phil Szuromi 

Jets Caught 
in the Act 

Relativistic jets of collimated 
plasma are produced by black 
holes and neutron stars. 
Exquisite observations of the 4- 
year evolution from the micro- 
quasar XTE J1550-564 synthe- 
sized by Corbel et al (p. 196; see 
the Perspective by Rupen) show 
that two jets are directly related 
to ejecta from the black hole 
that was observed as an intense 
flare event in 1998. The knots 
seen in x-ray and radio wave- 
lengths are produced by shock 
waves that accelerate particles 
to extremely high energies by 
synchrotron emission. 

Optical Hot Spots 
Radio hot spots are concentrat- 

2 7 9 Genome Sequence of the 
7 Anophelesgambiae 

The enormous worldwide death rate from 
malaria has prompted an international con- 

sortium to sequence the genome of the principle vector, the 
mosquito Anopheles gambiae. Holt et al (p. 129) present the re- 
sults of the shotgun sequencing effort, which generated a sequence 
of 278 megabases that represents 91% of the genome. An initial 
functional annotation of the identified open reading frames is pre- 
sented, and the authors estimate that there are 14,000 protein-en- 
coding transcripts for which they have multiple types of evidence. 
The authors also performed an expressed sequence tag analysis of 
genes whose expression changes after the mosquito feeds. 

ed regions of intense radio emission in the lobes of radio galaxies. 
The detailed structure of these hot spots is revealed in optical im- 
ages obtained from the Very Large Telescope by Prieto et al (p. 193). 
The bright optical emission is caused by synchrotron radiation from 
relativistic electrons produced by the impact of jet plasma from the 
galaxy with the intergalactic medium in the bow-shock region. 

Polariton Condensation in a Semiconductor 

Polaritons, composite particles consisting of an electron-hole pair 
tied to a photon mode in a cavity, have long been sought as a 
semiconductor-based system for the realization of Bose-Einstein 
condensation. In most cases, the polaritons decay before they can 
thermalize into the ground state. Using 12 quantum wells to en- 
sure a sufficient supply of excitons and a high-quality cavity to 
tie them to photon modes with an extended lifetime, Deng et al 
(p. 199) report on the observation of a quantum phase transition 
indicative of a Bose-Einstein condensed state. 

Adding Water to Acid 

How many water molecules 
are needed to dissolve an 
acid such as HBr so that the 
separated H+ and Br- ions 
form? Pump-probe spectro- 
scopic studies by Hurley et 
al. (p. 202; see the Perspec- 
tive by Robertson and John- 
son) of gas-phase HBr- 

water clusters of increasing size show that the transition to the 
ion-pair state occurs at five water molecules. In smaller clusters, 
the ion pair can be created through electronic excitation. 

Modeling Plate 
Motions 
The motions of plates on 
Earth's surface are believed to 
be coupled to convection in the 
mantle. Conrad and Lithgow- 
Bertelloni (p. 207) consider two 
subducted slab mechanisms, 
slab pull in the upper mantle, 
where the subducted slab is at- 
tached to the plate and pulls 
the subducting plate faster than 
normal toward the subduction 
zone, and slab suction in the 
lower mantle, where the sub- 
ducted slab is detached from 
the plate and sucks the plate 
toward the subduction zone by 
enhanced mantle flow. A plate 
tectonic simulation with suc- 
tion and pull reproduces the ob- 
served plate tectonic motions 
and resolves some of the diffi- 

culties in understanding the coupling of crust to mantle. 

Bypassing Silicone By-Products 
A key reaction in the synthesis of silicone polymers is the addi- 
tion of a silicon compound containing a Si-H group to a C=C 
double bond. The main industrial catalysts for these reactions are 
Pt compounds that suffer from the formation of various by-prod- 
ucts, as well as deactivation of the catalysts to form colloidal Pt 
that discolors the final products. Mark6 et al (p. 204) now report 
on a highly active and selective Pt-carbene catalyst that sup- 
presses both of these unwanted effects. 

Comparative Genomics for Anopheles gambiae 
The fruit fly Drosophila melanogaster and the mosquito Anopheles 
gambiae are separated by approximately 250 million years of evolu- 
tion. An initial comparison of these genomes by Zdobnov et al (p. 
149) indicate that insects evolved more quickly than vertebrates; 
the extent of similarity between these two insects was approxi- 
mately equal to that between humans and pufferfish, which di- 
verged approximately 450 million years ago. Reorganization of sig- 
nificant portions of the chromosome arms has occurred between 
the two species, and there appears to be a reduction on noncoding 
regions in Drosophila relative to Anopheles. Differences in the 
genomes should lead to a better understanding of phenotypic con- 
trols, host-seeking preferences, and parasite susceptibility. 

Christophides et al (p. 159) have studied gene families and gene 
sets involved in innate immunity. Comparisons with Drosophila sug- 
gest that adaptive demands on the immune system are reflected in 
a lack of orthologs and an increase in species-specific gene expan- 
sions. Riehle et al (p. 172) have used genomic comparisons to iden- 
tify orthologous genes in the malaria mosquito that are thought to 

a Published online in Science Express CONTINUED ON PAGE 11 

www.sciencemag.org SCIENCE VOL 298 4 OCTOBER 2002 

And in Brevia ... 
A Lower Cambrian fossil (-520 million years old) described 
by Chen and Huang (p. 187) as a chaetognath, or arrow 
worm, adds to the sparse fossil record for a phylum that 
has survived in the oceans until the present. 
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regulate the complex physiologies of parasite-host interactions, development, molting, re- 
production, and the osmotic challenges of blood feeding. One potential control tactic the 
authors suggest is to interfere in the insulin-signaling pathway used by Anopheles and the 
Plasmodium malaria parasite, whereby the life-span of the mosquito is shortened to pre- 
vent the development and transmission of the parasite. 

Genetic mapping studies have previously identified insecticide resistance-associated 
loci along the mosquito chromosomes. Ranson et al (p. 179) used the genome of A. gambi- 
ae to pinpoint genes coinciding with these loci and to examine the three major gene fami- 

lies involved in insecticide detoxification, the carboxylesterases, glutathione transferases, 
and cytochrome P450. A comparison with Drosophila reveals the expansion of certain 

families in the mosquito as a result of local duplications. 

Homing In on Us 

^NX,Q~ X0 The G protein-coupled receptors (GPCRs) in A. gambiae are of 

'-\^-~~ 
'.' :special interest because of their importance to the mosquito's 

, 9---' i 
| A life cycle and because odorant and gustatory receptors are 

ikely to contribute to the extraordinary success of this 
...-- mosquito as a human disease vector. Hill et al (p. 176) 

present an initial survey of GPCRs found in the A. gam- 
biae genome sequence and characterized 79 possible 
odorant receptors for tissue expression. 

Mosquito Gene Shuffling 
A comparative study of Anopheles gambiae and A. funestus, important vectors of malaria 
in tropical Africa, by Sharakov et al (p. 182) shows that synteny (the occurrence of genes 
on the same chromosome) is well preserved, but that the rates of gene shuffling resulting 
from inversions and synonymous substitutions have been exceptionally high. More than 70 
chromosomal inversions are fixed between the two species, a rate that exceeds even that 
observed in Drosophila. Chromosome 2R specifically seems to harbor a hot spot of inver- 
sion fixation. The rapid rate of chromosome evolution reflects a similarly high rate of evolu- 
tion at the sequence level. This study also suggests that positional cloning and microarray 
experiments may be successful only for very closely related species of mosquito. 

Clues into Chloroquine Resistance 
Global resistance has made chloroquine, the traditional malaria drug, almost useless. Sidhu 
et al (p. 210; see the Perspective by Hastings et al.) have investigated the correlation be- 
tween chloroquine resistance among parasites and the occurrence of multiple point muta- 
tions in a gene called pfcrt, which encodes a membrane-spanning protein. Using allelic ex- 
change, they transferred alleles of pfcrt from chloroquine-resistant parasites into a chloro- 
quine-sensitive strain of Plasmodium falciparum. Clones of the engineered parasites dis- 
played similar chloroquine resistance to those of the original without having had any prior 
exposure to the drug. The point mutations appear to confer quite specific structural recog- 
nition to chloroquine, so amodiaquine, a new antimalarial with a similar structure to 
chloroquine, is still effective against chloroquine-resistant parasites. 

Mosquito Resistance to Malaria 

Anopheline mosquitoes are naturally resistant to Plasmodium falciparum. Niare et al. (p. 
213) take an initial step toward describing the genetics of resistance and the molecular 
mechanisms underlying natural refractoriness in outbred populations of mosquitoes. They 
identified two loci on chromosome 2, Pfin 1 and Pfin2, associated with resistance. 

Plasmodium Population Dynamics 
The approach to studying the population dynamics of the malaria parasite Plasmodium fal- 
ciparum is described by Volkman et al. (p. 216), who used a microarray of chromosome 2 to 
search for sequence polymorphisms between different parasite isolates. Most of the varia- 
tion is concentrated at the chromosome ends and in few internal genes. This technology 
offers a rapid route to tracking the origins of infections and of new mutations involved in 
drug resistance and immunity. 
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Funny, it doesn't look like a revolution. 
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A New Breed 
Introducing the new MyCycler? thermal cycler. With great performance 

and loads of personal features, it's a lab's best friend. 

Exceptional Performance 
* Large graphical display 
* USB communication 
* Self-adjusting heating lid 
* Intuitive programming 

Personal Thermal Cycling 
* Programmable user preferences 
* Selectable power save mode 
* Sleek, compact design 

Amplification Tools 
* Hot-start Taq DNA polymerase 
* Core PCR reagents 
* PCR tubes and plates 
* Unsurpassed customer service 

1 * H 1 0- . , . ,j y, 
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Visit us on the Web at discover.bio-rad.com 
Call toll free at 1-800-4BIORAD (1-800-424-6723); 
outside the US, contact your local sales office. 
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Anopheles free at www.sciencemag.org 
The full-text of the 4 October genome coverage in Science 
is available until 31 October. Registration is required. 

SCIENCECAREERS.ORG 

Job Alerts 
Sign up for the Science Careers Job 
Alerts today to receive weekly 
e-mails with the job listings you 
want. You specify the category, 
discipline, location, and keywords, 
then sit back and wait for the job 
listings to come to you. 

Go to www.sciencecareers.org 
and click on Job Alerts. 

FOCUS ON CAREERS 
AD SUPPLEMENT IN THIS ISSUE 

Genomics 
New employment opportunities in 

genomics await graduates with 
skills in several disciplines. This 

supplement outlines the career 

options in academe 
~---v' A and industry that 

genomics offers 

^ !: i -:;; :: life scientists. 

i1:3 : ^t"^^ Look for it on 

page 249. 

You need the ability to screen 
hundreds of thousands of 
compounds to quickly and 
accurately identify those 
few candidates that have 
commercial potential. 

You need to validate the 
increasing number of drug 
targets resulting from 
advances in genomic and 
proteomic research. 

Amersham Biosciences' high 
throughput drug screening 
and target validation systems 
get you to the answer fast. 

LEADseekerm: quickly identifies primary leads 

using state-of-the-art imaging technology 
SPA: provides rapid and sensitive screening 
of a wide range of molecular targets 
IN Cell Analyzer: gives real time visualization 
of cellular events 

www.amershambiosciences.com 

* J> . 

A Amersham 
.* . *Biosciences 
Amersharn Biosciences UK Limited, Amersham Place, 
Little Chalfont, Buckinghamshire. HP7 9NA 
AD 21-02 

II 

LAB TECHNOLOGY TRENDS 
SPECIAL AD SECTION IN THIS ISSUE 

Functional Genomics 
This special advertising section 
covers the recent progress made in 
the sequencing of various genomes 
and how this work has impacted 

the understanding 
of cellular 
functions and the 
disease process. 

Look for it on 

ipage 230. 

WWW.SCIENCEPRODUCTLINK.ORG 

Science Product Link 
Science's online reader service 

system helps you find information 
on products advertised in the pages 
of Science. Search by product 
category, company name, keyword, 
or page number. 

Find it all at 

www.scienceproductlink.org. 

LOOK FOR COPIES OF THE 1 NOVEMBER ISSUE OF SCIENCE 
AT THESE UPCOMING TRADE SHOWS AND CONFERENCES: 

AMERICAN ASSOCIATION OF 

PHARMACEUTICAL SCIENTISTS 

10-14 November, Toronto, Ontario, Canada 
www.aaps.org 

BiolT WORLD 

12-14 November, San Diego, CA 

www.bioitworldexpo.com 

For Science sales representatives' contact information, please see the previous page. 

Science is published by The American Association for the Advancement of Science. 

AAAS To subscribe to Science and become a member of the AAAS, go to www.aaas.org. 

a) 

0 
E 

0 
0 0 0 

0 
0 

E 

a) 



seseersrrsssve rray 

Bio-Rad's new suite of VersArray? systems covers the full range of microarray applications. 

Application 
/,?.,o- C) C ) P6 / .. / ? / ~ 

6 4 
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Before you purchase a microarray canning Yes 

system for your lab, be sure to look Realtime 

at Bio-Rad. From array spotting to image analysis 
Array analysis Yes 

scanning to image analysis, our new 
Microarraying 

VersArray systems offer impressive Macroarraying/ 
gridding 

performance and productivity. Replication 

The VersArray ChipReader' confocal Cony picking Op 

systems combine new adaptable urarrayns O 

dynamic range technology with the 

highest light collection efficiency available, superb sensitivity, 
and superior software to give you better results in less time 
and with fewer scans. Our VersArray ChipWriter'" Pro 

system prints DNA and protein at a speed of one print 

Visit us on the Web at discover.bio-rad.com 
Call toll free at 1-800-4BIORAD (1-800-424-6723); 
outside the US, contact your local sales office. 

/ / / 

Yes Yes 

Yes Yes Yes Yes 

Yes Yes 

ptional Optional Yes 

ptional Optional Optional 

per second using the highest quality 
robotics to ensure consistent spots 
and reliable walk-away automation. 
The VersArray ChipWriter'"Compact 
system is your best choice for low- 
volume arraying. Our revolutionary 
VersArray? colony picker and arrayer 
is a complete adaptable workstation 
that performs such tasks as synthetic 

genetic array (SGA) analysis, yeast two-hybrid screening, 
and other bioanalysis processes. For complete information 
on the full line of VersArray systems, contact your Bio-Rad 

representative or visit www.bio-rad.com/versarray 
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Take control 
Move research forward with 
gene expression products and services from Agilent 

www.agilent.com/chem/dna 

u.s. and canada 1 800 227 9770 
select option 1, program 4539 
japan 0120 477 111 
europe: marcom_center@agilent.com 

Agilent printed microarray solutions put 
power in your hands. Find the freedom to 
lead your gene expression analyses to 
success with reliable, cost-effective tools 
from Agilent. Each component is based 
on an integrated, flexible, open approach 
designed to work together or with your 
existing setup. Agilent simplifies your 
decisions so you can get back to research. 

Design it! 
You may have questions on choosing 
the right printed microarray solution 
or streamlining your current microarray 
testing process. If so, the Agilent team of 

molecular biologists will help 
you determine the perfect 

IB 
':' 

. 
" solution. Agilent design 

services can quickly 
yield affordable, 
high-quality, custom- 
printed oligonucleotide 

microarrays. Find the 
right path to discovery 

and perform more in-depth, microarray- 
based research. 

Print it! 
Agilent's heritage is rooted in industrial- 
scale inkjet printing. That heritage is 
the basis for SurePrint technology, 
an exclusive Agilent capability that 
enables consistent, high quality, printed 
microarrays. Whether you choose the 
ever-expanding line of ready-to-hybridize 
cDNA microarrays or work with Agilent to 
design your own custom-printed oligonu- 
cleotide microarrays in a unique 60-mer 
format, you can be assured of reliable, 
reproducible results. Batch to batch. Slide 
to slide. Have confidence in your gene 
expression research. 

Agilent's SurePrint, lion-contact inkjet manufacturing process 
minimizes variability across each production lot. 
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Agilent's custom in situ oligonucleotide microarray 
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Agilent's cDNA deposition microarray with Incyte Genomics conter,t 

0 
0 * 

*0 0 

04 

4D b. 

0 , - :: * .. ? 
0* 4 

0 0 00 

Traditional "in-lab" pin-spotted microarray 
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Run it! 
Analyze RNA, DNA, proteins and cells 
with greater efficiency and confidence 
through automated functionality. The 
Agilent DNA Microarray Scanner and the 

Agilent 2100 bioanalyzer 
I:i . .... both incorporate 

_ ' :::. walk-away 
-^:i. ::::. capabilities to 

streamline and 
-:i; "u/._> ..-'ii:: standardize your 

Agilent is working to develop other tools 
to minimize time at the benchtop. A full 
set of reagents ensures you experience 
a simpler approach to microarray 
processing with user-friendly protocols. 

Discover it! 
Give meaning to your data. Image 
Analysis and Feature Extraction Software 
for Agilent printed microarrays minimize 
false negatives and false 
positives with hands- 
off, comprehensive, 
statistical analysis 
to maximize the 
collection of 
useful data. Feature 
Extraction Software 
also generates direct 
output to the Rosetta Resolver? 
Bioinformatics Software suite, enabling 
storage, retrieval and further analysis of 
large quantities of data. 

Agilent's printed microarray solutions have 
been designed to put you in control. 
Developed with advanced technology, 
they have the power to give you reliable, 
reproducible results. Own your research, 
direct it, guide it and take credit for it. 

;. ** 
. '.research process. 

:::!i::::::::: ., '' The DNA Microarray 
: Scanner with SureScan 

technology and the 2100 
bioanalyzer with it's ever-expanding range 
of LabChip` kits give you new found 
freedom in the lab. 

.: ..Agilent Technologies 

dreams made real 

Rosetta Resolver is a U.S. registered trademark of Rosetta Inphaimatics. 

. LabChip?). and the LabClp logo ait registered tradenarks 
iabrhip of Caliper Technologies Corp. in the US anid other countries. 

? Agilent Technologies. Inc. 2002 
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Flower power 
Snapdragons could alert us to chemical spills 

Agilent in Life Sciences 

Genonics 

Proteomnics 

Drug Discovery 

Developinent 

QA/OC 

www.agilent.com 

Soon, the phosphorescent glow of a flower 

could identify leaking PCBs and other toxic 

chemicals in the soil. From complex applications 

to everyday research, Agilent gene expression 

solutions enable scientists to analyze the 

expression profiles of thousands of genes 

at once, speeding the pace of discovery. 

Analytical tools from Agilent generate precise, 

reproducible results, helping you eliminate 

obstacles, acquire knowledge and move your 

science forward. 

Agilent Technologies 

dreams made real 
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Isn't it time to move 

beyond spreadsheets? 
You've spent months gathering and analyzing data. Now you need to show off your work - 

clearly and precisely. You can struggle to create graphs with a spreadsheet or data analysis 
program, but isn't your time best spent performing research? You need to create compelling, 
publication-quality graphs - without spending hours in front of a computer. 

Improve your analysis and graphing capabilities with SigmaPlot 
Scientists like you designed the exact solution - SigmaPlot?. It provides all the fundamental 
tools you need to analyze your data - from basic statistics to advanced mathematical 
calculations. You get a full range of graphing options and over 80 2-D and 3-D graph types. 
With SigmaPlot, you can create clear, compelling graphs you simply can't get with basic 
spreadsheet packages. 

Fit your data easily and accurately 
Use the Regression Wizard to fit nearly any 
equation and get the results in seconds. It 
automatically determines initial parameters, 
writes a statistical report, saves the equation to the 
notebook and adds your results to existing graphs 
or creates a new one. You can select up to 10 
variables and 25 parameters - even add your 
own powerful curve fits to the Regression Wizard. 

Publish your work anywhere 
Create stunning slides, high-quality graphics for 
reports or journal publication. Generate customized 
reports with SigmaPlot's Report Editor or embed your 

"Hands down it is the most 

comprehensive and flexible 

software for generating scientific 

graphs. SigmaPlot provides an 

easy method for curve-fitting 
and plotting regression lines, 
and graphs can easily be 

imported/copied into reports 
and presentations." 

-Joel Culpepper Biostatistician 
Office of Research 

University of Maryland 

graphs in any OLE container. Quickly send your high-resolution graphs to reports or 
presentation documents, or share them online using the WebViewer. 

Access SigmaPlot directly from Microsoft? Excel and easily present your 
charts in Microsoft? Word and PowerPoint? 
Launch SigmaPlot's Graph Wizard directly from Excel to create your exact technical graph. 
SigmaPlot's direct access from Excel eliminates tedious cut-and-paste data preparation steps. 
Create professional, publication-quality graphs without leaving the Excel environment. Use 
data derived from in-cell formulas and time/date formats without unexpected changes. 
Embed SigmaPlot graphs into your worksheet to keep data and graphs in one file. 

Placing SigmaPlot graphs into Microsoft PowerPoint and Microsoft Word 
documents is a snap. Simply select the option from the Toolbox drop-down 
menu and your graph is automatically place in the file. 

Isn't it time you join the more than 100,000 research professionals who 
have made SigmaPlot the technical graphing standard? 

Download a FREE trial copy today! 
www.sigmaplot.com/download 
1.800.345.4740 
For distributors worldwide, 
visit www.spssscience.com/talk 

Exac Graphsfor Exact Science 
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Want an alternative 
to probes? 

LUXT Fluorogenic Primers offer 

sensitive, specific real-time PCR 
detection at about half the cost. 

Examine your options for real-time PCR 

detection. you could use dual-labeled 

probes, but they're expensive. you could 

use DNA binding dyes, but you'll get non- 

specific detection. Why compromise? LUX? 

Fluorogenic Primers provide the high per- 

formance of dual-labeled probes at about 

half the cost. 

No probes. With the Light Upon eXtension 

(LUXT) effect, you only need two primers- 

one with a single fluorogenic label, the other 

without-for accurate real-time detection. No 

probes. No quenchers. No wasted money. 

Real-time PCR of c-myc cDNA using 200 nM 
FAM-labeled LUX? Primer 

Amplification Plot 

Cycle Number 

Hand over great results. Detect 100 or 

fewer copies of target genes (figure). Achieve 

a dynamic range of 7 orders in magnitude. 

Perform melting curve analysis. And use 

different labels for multiplexing. With LUX' 

Primers, you can do it all. 

The perfect fit Choose the smart alternative 

for real-time detection. Try LUXT Primers and 

see how they compare to your dual-labeled 

probe. Visit www.invitrogen.com/lux today. 

0( Invitrogen 
life technologies 

Corporate Headquarters: 
Invitrogen Corporation 
1600 Faraday Avenue 
Carlsbad, California 92008 U.S.A. 
Tel: 1 760 603 7200 
Tel (Toll Free): 1 800 955 6288 
Fax: 1 760 603 7229 
Email: tech_service@invitrogen.com 

European Headquarters: 
Invitrogen Ltd 
Inchinnan Business Park 
3 Fountain Drive 
Paisley PA4 9RF, UK 
Tel: +44 (0) 141 814 6100 
Fax: +44 (0) 141 814 6260 
Email: eurotech@invitrogen.com 

For an office near you go to: 

www.invitrogen.com 
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Protein Chemistry Q 

No destaining. 
No acetic acid smell. 

No dark background. 
No time like now to try it! 

Get to know Pierce GelCode? Gel Staining Products - 
the world standard for ease-of-use, speed, performance 
and economy in life science laboratories. 

Get great results in record time. 
GelCode? Blue Stain Reagent 
*No destaining required with this Coomassie? 

dye-based SDS-PAGE gel stain 
* Exceptional results in just 2 hours 
Product # Description Pkg. Size 
24590 GelCode Blue Stain Reagent 500 ml 
24592 GelCode Blue Stain Reagent 3.5 liters 

GelCode? SilverSNAP? Stain Kit 
* Easiest to use silver stain method available 
* Superior staining within 40 minutes after fixing 
Product # Description Pkg. Size 
24602 GelCode SilverSNAP Stain Kit Kit 

GelCode? E-Zinc? Reversible Stain Kit 

*Rapid staining, easily reversed and sensitivity 
comparable to silver 

*Great results in 15 minutes 

Product # Description Pkg. Size 

24582 GelCode E-Zinc Reversible Stain Kit Kit 

Call now to request your free copy of our 
Gel Stain Technical Review (# 1600536) 
featuring articles on these products. www.piercenet.com 

PIERCE 
Biotechnology 

Tel: 815-968-0747 or 800-874-3723 * Fax: 815-968-7316 
Technical Assistance E-mail: TA@piercenet.com * Customer Assistance E-mail: CS@piercenet.com 

Outside the United States, visit our web site or call 815-968-0747 to locate your local Perbio branch office or distributor 
Belgium: France: United Kingdom: Germany: The Netherlands: 
Tel 32 53 83 44 04 Tel 0 800 50 82 15 Tel 44 1829 771 744 Tel 49 228 9125 650 Tel 31 76 50 31 880 
euroinfo@perbio.com euroinfo@perbio.com uk.info@perbio.com de.info@perbio.com euroinfo@perbio.com 

O Pierce Biotechnology, Inc., 2002. A Perbio Science Company E-Zinc?, GelCode?, and SilverSNAP? are trademarks of Pierce Biotechnology, Inc. Coomassie? is a registered trademark of ICI Americas. 



If a picture is worth a thousand words, 
EndNote 6 is worth a million. 

EndNote 6 smartly advances research and publishing by 
organizing images with text, and by providing built-in Microsoft' 

?%; \ ::^ 1 WWord templates for a variety of journals. Long known for 
. V 

<1 5 Bibliographies Made Easy, EndNote 6 now defines Manuscripts 

i|giO~~~ ~ Made Easy. 

EnldNotI Organize images and files in your EndNote 6 library 
{ ..x blho;. S;,, EndNote 6 allows you to organize more than just text. Any 

; :: ; . :IJ:' type of generic image (e.g., BMP, TIFF, JPEG) or application file 
(e.g., Microsoft Excel, PhotoShop, ChemDraw) can be managed 
along with your text references using the new image and caption 

"Until now, searching for images fields in any reference type. Now you can apply keywords and 
and other files to cite in my paper search for nontextual data the same way you do for references. 
was tedious. EndNote has solved 
that problem. Now I find them Access images and create a figure list automatically 
quickly and can even click on the Cite While You Write? provides an easy way to search for and 
thumbnail to edit the image." insert figures into your Microsoft Word manuscript. EndNote 6 

-Alistair Campbell tracks inserted figures the same way it does references and 
Lincoln University, New Zealand automatically builds a figure list for submission. 

Use Microsoft Word templates to create a manuscript 
EndNote 6 introduces built-in Word templates to guide you 
through the exacting manuscript requirements of publishers. 
Completed manuscripts are now submission-ready with all the 
key elements in addition to EndNote's instantly formatted in-text 
citations, bibliography and figure list. 

Join the millions of researchers, writers and students who use 
EndNote (patent pending) and discover for yourself how easy 
bibliographies and now manuscripts are to write. 

Visit www.endnote.com today and download 
a free demo for Windows or Macintosh OS X. 

THOIVIS1ON 

ISI RESEARCHSOFT 

ISI Web of 
KNOWLEDGE. 
TNIU?.?f- R,-, 

Sales: 800-722-1227 * 760-438-5526 * Fax: 760-438-5573 
info@isiresearchsoft.com * www.endnote.com 

:opyright 2002 Thomson ISI ResearchSoft. EndNote is a registered trademark of Thomson ISI. All trademarks are the property of their respective companies. 



Grizzly bear (Ursus arctos) 

Powerful, Gentle, and Convenient Transfection 

Join the increasing number of 
researchers who have discovered 
exceptional transfection efficiency 
and convenience with the unique 
technology of Roche Applied Science's 
FuGENE 6 Reagent. 

Eliminate the need to screen 
different reagents for each 
new cell type 
* Efficiently transfect common cell types 

such as COS, HEK-293, CHO-K1, and 
hundreds of others (>525), including 
primary culture cells. 

m Choose FuGENE 6 Reagent if you 
are new to transfection, or if this is 
a routine technique used in your 
laboratory. 

Experience unrivaled ease-of-use 
* Extremely low cytotoxicity allows you 

to save time and eliminate multiple 
handling steps. 

L Avoid the need to change media 
following transfection, without losing 
your cells. 

* Simply remove FuGENE 6 Reagent 
from your refrigerator, dilute in buffer, 
incubate with plasmid for 10 minutes, 
then pipet directly onto your cells 
(with or without serum). 

Trust your fellow researchers, 
and choose the best transfection 
reagent available 

80 

E 70 

150- 

40 

30 

1 10- 0 " lo 
c 

Publications in J. Biol. Chem., PNAS, and EMBO J. 
document the successful use of FuGENE 6 Reagent 
beginning 5 months after the release of product. 

FuGENE 6 Reagent is successfully used 
by researchers around the world and has 
been featured in over 800 publications. 
Order FuGENE 6 Reagent 
and start increasing your 
productivity today! 
Cat. No. Pack Size 

(# of transfections/ 
35 mm dish) 

1 815 091 0.4 ml (100) 
1 814 443 1.0 ml (300) 
1 815 075 Multi-pack (5 x 1.0 ml) (1500) 

Rat hippocampal neuron expressing GFP 
12 hours post transfection with FuGENE 6 
Reagent. Courtesy of the Vandongen Lab., 
Dept. of Pharmacology and Cancer Biology, 
Duke University 

For more information, visit us on the web at 
www.roche-applied-science.com 
* for technical questions, select 
Technical Inquiries 

* for a representative near you, select 
Local Sales & Support 

FuGENE is a trademark of Fugent, L.L.C., USA. 
? 2002 Roche Diagnostics GmbH. All rights reserved. 

Roche 

Roche Diagnostics GmbH 
Roche Applied Science 
Mannheim, Germany 
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You were bor curious. 

You were the last person to ask 

your parents a question before 

you went to bed. And the first to 

question the teacher. 

You do not accept what is. 

question everything 

Rather, you ask, "what could be?" 

You push society forward. 

At Thermo Electron, our job is to 
assist you. 

As the world's leading maker 
of high-tech instruments used in 
laboratories and manufacturing 
environments, our mission is to 
enable you. 

No matter what kind of challenge 
you face, you'll find we have 

everything you need to analyze, 
detect, measure, and control. 

Because long before there is a 

breakthrough, there is a question. 

Visit www.thermo.com 
K 

Analyze . Detect ? Measure . Control Thermo 
ELECTRON CORPORATION 
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New Titles in the Acclaimed 
Methods in Enzymology Series 

Guide toYeast Genetics 
and Molecular and Cell Biology 
Volume 350 and Volume 351 

Ai -u *I I S O I . IT. I 

VOLUME 350 
HIGHLIGHTS 

* Basic techniques to enable 
newcomers to set up a 
yeast laboratory and to 
master general manipulations 

* Making mutants 

* Genomics 

* Proteomics 

VOLUME 351 

HIGHLIGHTS 

* Cytology 
* Biochemistry 
* Cell Fractionation 

* Cell Biology 

Edited by 
CHRISTINE GUTHRIE 
Department of Biochemistry and Biophysics, University of California, San Francisco 

GERALD R. FINK 
Whitehead Institute for Biomedical Research, 
Massachusetts Institute ofTechnology, Cambridge 

These new volumes reflect the enormous burst of information on 
Saccharomyces cerevisiae since publication of Volume 194 (Part A) ten 
years ago.This yeast has since emerged as the most technically advanced 
experimental organism, extending its versatility as a system to drug 
discovery, cancer research, and aging. Despite these remarkable advances, 
many unexplored areas and questions remain. It is hoped that the 
techniques recounted in these volumes will help answer these questions. 

Vol. 350, Part B, June 2002, Comb bound, 664 pp, $79.95/?55.00 
ISBN: 0123106710, Casebound, 664 pp, $139.95/?96.95 ISBN: 0121822532 

Vol. 351, Part C,June 2002, Comb bound, 776 pp, $79.95/?55.00 
ISBN: 0123106729, Casebound, 776 pp, $139.95/?96.95 ISBN: 0121822540 

Visit http://www.academicpress.com/mie 
for more information on the Methods in Enzymology Series 

Additional new titles in the Methods in Enzymology Series: 
The below casebound books are priced at $139.951?96.95. 

Gene Therapy Methods,Vol. 346, Edited by M. lan Phillips, February 2002,768 pp, ISBN: 0121822478 
Protein Sensors and Reactive Oxygen Species, Part A: Selenoproteins and Thioredoxin,Vol. 347, 

Edited by Helmut Sies and Lester Packer, March 2002,552 pp, ISBN: 0121822486 
Protein Sensors and Reactive Oxygen Species, Part B:Thiol Enzymes and Proteins,Vol. 348, 

Edited by Helmut Sies and Lester Packer, February 2002,440 pp, ISBN: 0121822516 

Superoxide Dismutase,Vol. 349, Edited by Lester Packer, March 2002,400 pp, ISBN: 0121822524 
Redox Biology and Genetics, Part A,Vol. 352, Edited by Chandan K. Sen and Lester Packer, July 2002,616 pp, ISBN: 0121822559 

Redox Biology and Genetics, Part B,Vol. 353, Edited by Chandan K. Sen and Lester Packer,June 2002,680 pp, ISBN: 0121822567 

Enzyme Kinetics and Mechanism, Part F: Detection and Characterization of Enzyme Reactive Intermediates,Vol. 354, 
Edited by Daniel L. Purich, November 2002,560 pp, ISBN: 0121822575 

Laser Capture Microscopy and Microdissection,Vol. 356, Edited by P. Michael Conn, December 2002,775 pp, ISBN: 0121822591 

Cytochrome P450, Part C,Vol. 357, Edited by Eric F.Johnson and Michael R.Waterman, November 2002,350 pp, ISBN: 0121822605 

Bacterial Pathogenesis, Part C,Vol. 358, Edited by Virginia L. Clark and Patrik M. Bavoil, December 2002,600 pp, ISBN: 0121822613 

Nitric Oxide, Part D,Vol. 359, Edited by Enrique Cadenas and Lester Packer, December 2002,600 pp, ISBN: 0121822621 
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In the U.S. and Canada: 
ELSEVIER SCIENCE 
Order Fulfillment Department 
11830 Westline Industrial Dr. 
St. Louis, MO 63146-9938, U.S.A. 
Tel: 1-800-545-2522 
Fax: 1-800-535-9935 
Email: ap@acad.com 

All other countries: 
ELSEVIER SCIENCE INTL. 
Customer Service Dept. 
Foots Cray High Street 
Sidcup, Kent DA14 5HP, U.K. 
Tel: +44 (0)20 8308 5700 
Fax: +44 (0)20 8308 5702 
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Elsevier Science presents a new level of depth and 
dimension at the American Society of Human Genetics meeting. 

Visit booths 1 1 16-1 120 at the ASHG meeting and explore the 
world of Genetics the Elsevier way, with important new books, online 

research techniques, and top-level journals! 

TRANSGENIC ANIMAL /HORIZONTAL GENE 
TECHNOLOGY ? TRANSFER 
A Laboratory Handbook Ne.. w--SECOND EDITION 
SECOND EDITION \ Michael Syvanen and 
Carl A. Pinkert Clarence I. Kado 

Transgenic animal technologies and the ability 
to introduce functional genes into animals have 
revolutionized our ability to address complex 
biomedical and biological questions. This well- 
illustrated handbook covers the technical aspects 
of gene transfer - from molecular methods to 
whole animal considerations - for important 
laboratory and domestic animal species. It 
describes methodologies as employed by leading 
laboratories and is a key resource for researchers, 
as well as a tool for training technicians and 
students. This second edition incorporates updates 
on a variety of genetic engineering technologies 
ranging from microinjection and ES cell transfer 
to nuclear transfer in a broad range of animal 
modeling systems. 
September 2002, Hardbound, 550 pp, 
$74.99/?50.00 ISBN: 0-12-557166-6 
(Academic Press) 

ADVANCES IN 
DNA SEQUENCE 
SPECIFIC AGENTS 
VOLUME 4 
Series Editor Malcolm B. Jones 
Volume Editor Brant J. Chapman 
The Advances in DNA Sequence Specific Agents 
series provides the reader with an up-to-date view 
of both established and emergent trends in 
research involving DNA-targeted agents. This 
latest volume describes work on the modification 
of DNA by AT specific anticancer drugs, DNA 
alkylation events which involve metabolite 
generation, DNA sequence recognition by two 
selective binders, bulged DNA microenvironments 
as molecular targets, DNA sequence specific 
binding by short peptides and the analysis of 
DNA-protein interactions using DNase I footprinting 
methodology. These collected reviews serve to 
stimulate new ideas, as the boundaries of this 
vibrant and dynamic field continue to expand. 
KEY FEATURES 

+ Presents emerging areas of drug design and 
therapeutic applications 

+ Discusses nucleic acid-protein interactions 
+ Well-illustrated with color graphics of 

molecular modeling analyses 
+ Highlights new and emerging methodologies 
April 2002, Hardbound, 162 pp, 
$95.00/E95.00 ISBN:0-444-51096-6 
(Elsevier Science) 

This second edition of Horizontal Gene Transfer 
is organized to provide concise and up-to-date 
coverage of the most important discoveries in this 
fascinating field. It details experimental evidence 
for the phenomenon of horizontal gene transfer 
and discusses further evidence provided by the 
recent completion of genomic sequences from 
Archea, Bacteria, and Eucarya members. Also 
explored is the relevance of horizontal gene 
transfer to plant and metazoan taxonomy, GM 
foods, antibiotic resistance, paleontology, and 
phylogenetic reconstruction. Horizontal Gene 
Transfer is essential for microbiologists, geneticists, 
biochemists, evolutionary biologists, infectious 
disease specialists, paleontologists, ecologists, and 
researchers working in plant/animal systematics 
and agriculture with an interest in gene transfer. 

January 2002 , Hardbound 464 pp, 
$99.95/?66.95 ISBN: 0-12-680126-6 
(Academic Press) 

Forthcoming! 

GENETICS AND 
MOLECULAR BIOLOGY OF 
RHYTHMS IN DROSOPHILA 
AND OTHER INSECTS 
VOLUME 48 IN THE ADVANCES IN 
GENETICS SERIES 
Edited by Jeffrey C. Hall 
This book describes and evaluates the studies 
into the genetic and molecular chronobiology of 
Drosophila that underlies its biological rhythms. 
From the first gene involved in the fruitfly's 
sleep-wake cycles, to rhythm mutants and cloned 
genes - the history and current state of genetic 
and molecular chronobiology are presented. 
KEY FEATURES 

+ Discusses rhythm genetics in insects, from early 
investigations to current state-of-the-art 

+ Presents all relevant mutants and genes 
+ Highlights the mystery of the "clock mechanism" 

in full detail including the remaining puzzles to 
be solved 

March 2003, Hardbound, c. 244 pp, 
$139.95/?95.00 ISBN:0-12-017648-3 
(Academic Press) 

All prices and publication dates subject to change without notice. 
?2002 by Elsevier Science. All Rights Reserved. 
KB/VALS-41102 9/02 

URDERING 
To order Academic Press books in 
the Americas, Asia and Australia: 
ELSEVIER SCIENCE 
In the U. S. Call Toll Free: 

1-800-545-2522 
Tel: 1-314-453-7010 
Fax: 1-800-535-9935 

or 1-314-453-7095 
All other countries: 
Tel: 1-800-460-3110 

or 1-314-453-7010 
Fax: 1-314-453-7095 
E-mail: custserv.ap@elsevier.com 

To order Elsevier Science books: 
ELSEVIER SCIENCE 
Call Toll Free in North America: 
1-888-437-4636 

or 212-633-3730 
All other coLuntries: 

+31 (0)20485 3757 
Secure Online Ordering at 
www.elsevier.com 

ACADEMIC 
PRESS 

An imprint of Elsevier Scienc C EL E 
SCIENCE 

IBioMedNet 
ibmn.com I C 

-i |ia W 



Your $75,000 pen 

Use it to endorse your check. 
At InnoCentivem, we're attaching very serious cash awards to very serious scientific 
challenges. If you solve one of our InnoCentive challenges, we'll pay you up to $100,000 USD. 
InnoCentive has recruited innovation-driven companies who are reaching beyond their 
traditional R&D infrastructure to access the world's greatest minds. Minds like yours - contract 
research labs, working scientists, even retirees - anyone with the talent to solve significant 
challenges. Who knows, you may already have the solution. And if you do, we have a check 
with your name written all over it. Log on to InnoCentive.com, it's a natural evolution. 

Recently awarded on InnoCentive.com 

AWARDED f 
JUNE 2002 1[J 7 mfl^ INNOCENTIVE INNOCENTIVE40742I OTI E N 7- FORMYL-INDOLE MINDS OVER MATTER 

u M1W 0 5 O V 5 R M A t T 5~~~~~~~~~~~~~~~~~~~~~~~~~~0..S 

www.lnnoCentive.com 



MILLIPORE 

pure progress 

New Montage" SEQ96 Sequencing Reaction Cleanup Kits. Everything gels aren't. 

Fast, easy, and perfect with BigDye? Terminators v 3.0. No spinning, no ethanol. 

In three quick steps you get super performance that brings out the best in ABIs powerful 

new chemistry: longer reads, virtually no dye 

blobs, higher pass rates, and best-in-class 

Phred scores. Automation-friendly 96-well 

plates; 384-well, too. Call 1-800-MILLIPORE, 

or visit us at www.millipore.com/montage 

to qualify for a free trial kit. 

Membrane based protocol is super-fast, 
super-easy-and super with BigDye Terminators v 3.0. 

U.S,/Canada:1-800-M ILIPORE; Austria: (01)877892642; Belgium: 02 726 88 40; Denmark/Iceland: +45-7010 0023; Finland: (09)804 5110; France: 01 30 12 70 70; Germany: 
06196/494 111; India: (80)839 63 20; Italy: 02-2507 8272; Japan: +81 3 5442 9719; Netherlands: 076 502 2000; Norway: 22 67 82 53; Spain/Portugal:+34-91 728 39 60; 
Sweden: 08-628 6960; Switzerland: (01)908 30 68; U.K./lreland:+44(0)1923 81 33 65; Other Eu/C.I.S./Mid East/Africa: +33 388 38 95 36; Other countries: FAX +33 388 38 91 95. 

? 2002 Millipore Corporation. All rights reserved. Millipore is a registered trademark of Millipore Corporation. Montage is a trademark of Millipore Corporation. BigDye is a registered trademark of Perkin-Elmer Corporation or its subsidiaries in the US and certain other countries. 

Sequencing products 

1. Introduce sample into wells. 
2. Filter using Montage vacuum manifold until wells are empty. 

3. Wash sample once, resuspend and recover. 
, _ ...............; .. _.... ....w...~ ...~~... ..~,... 
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TaKaRa 

ICAN do a MIRACLE 
ICAN"'' Manufactures mgs DNA in One Hour in One Tube. 

PCR Needs More Than 10 Thermal Cyclers and Over Two Hours to 
:,..;:':,: ,; Produce the Same Amount of DNA. 

Now You Can Receive the Benefits! 
ICAN'"' DNA 2, DNA Fragments through ICAN'"', with High Quality! 

Plenty of DNA Fragments in mg Orders Available at the Lowest Price Ever! 
Versatile Combination of DNA Fragments to Meet Your Research Needs! 

* I Takara Bio's proprietary technology for DNA amplification: Isothermal and Chimeric primer-initiated Amplification of Nucleic acids 
*2 Availability will be expanded to more than 10,000 different genes from genomes of Humana, Rat, Arabidopsis, E. coli, etc. 

The First Product Brought to Market: 
ICAN?T DNA of Gene Cluster Derived from and Related to Human Cytokines 
Please visit our website at http://bio.takara.co.jp/BIO EN/ICANDNA/ for More Information and Ordering Information. 

~T A K VX ~A A D A D |^ IK ^ Otsu, Shiga, Japan Korea: Takara Korea Biomedical Inc. Phone: (02) 577-2002 Fax: (02) 577-3691 T A K A R A B IO D IN CO - Phone+81 77-543-7247 Fax:+81 77543-9254 China: TaKaRa Biotechnology (Dalian) Co., Ltd. Phone: (0411) 763-2792 Fax: (0411) 761-9946 Homepage: http://www.takara-bio.co.jp The Biotechnology Company TM E-mail: bio-sm@takara-bio.co.jp Europe: TaKaRa Biomedical Europe S.A. Phone: +331 41 47 23 70 Fax: +331 41 47 23 71 
DISTRIBUTORS 
USA and PanVera Corporation USA: Fisher Scientific Europe: BioWhittaker Europe Taiwan: Cheng Chin Trading Co., Ltd. 
the Americas: Phone: 800 791 1400 Fax: 608 204 5300 Phone: 800 766 7000 Fax: 800 926 1166 Austria: 0800 201 538 Belgium: +32 87 321 611 France: 0800 911 981 Phone: +886 2 2331 3111 Fax: +886 2 2382 2197 

E-mail: info@panvera.com Germany: 0800 182 5287 Netherlands: 0800 022 4525 Cold Spring Biotech Co., Ltd. 
Switzerland: 0800 838 620 UK: +44 118 979 5234 Phone: +886 2 2695 9990 Fax: +886 2 2695 9963 



Joe Paterno subscribes to the same philosophy both in life and 

in coaching: work hard, stick to the basics, and execute perfectly. So when it comes to financial 

planning, Coach Paterno is a little wary of the new players. 
er than put his trust in a high-flying, high-risk company, he's kept his money with us. For 34 years 

we've provided him with the guidance he needs to make intelligent, informed financial decisions. 

And this game plan seems to be working just fine. 

Log on.for ideas, advice, and results. TIAA-CREF.org or call 800.842.2776 
-i'::^# vc an res-u:.;t s. .TIA 
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Managing moneyfor people:. 
with other things to think ab out,"s 

RETIREMENT I INSURANCE I MUTUAL FUNDS I COLLEGE SAVlNGS I TRUSTS I iNVESTMENTMANA( 

Joe Paterno became a participant in 1968. TIAA-CREF Individuat and Institutional Services, Inc., and Teachers Personal Investors Services, Inc., 
distribute securities products. 02002 Teachers Insurance and Annuity Association-College Retirement Equities Fund (TIAA-CREF), New York, NY. 
Joe Paterno was compensated. 
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GenePi T Personal 
41 OOA Microarray Scanner 

Your Personal Best! 

Announcing the GenePix 

Personal 4100A microarray 

scanner, with all the 

high-performance optical 

specifications of the 

GenePix 4000B, but in a price 

range and compact size that is 

ideal for individual lab use. 

Stop waiting in line to use a 

shared scanner. Microarray 

scanning is now more affordable 

than ever! 

* Fluorophore Flexibility Emission filter wheel 
with up to eight filters for alternative dyes. 

* Superior Optics Highly efficient optical path 
maximizes light-gathering capacity. 

* Ultra-low-noise Digitazation Axon's 

unparalleled low-noise signal digitization 
electronics ensure maximum signal-to-noise 
ratio. 

* Precision Imaging Exacting design 
specifications and rigorous factory testing 
guarantee that each GenePix Personal 
4100A scanner has true 5-micron resolution. 

Adjust pixel resolution from 5 to 100 microns. 
* GenePix 4000B Performance Meets the 

same high-performance specifications as 
the popular GenePix 4000B. 

* Automatic Calibration and Matching 
Automatic calibration instantly tunes all 
GenePix scanners to benchmark 

performance. It also matches signal output 
from multiple scanners-match your new 
4100A to any other GenePix scanners. 

* Smaller Size Similar to a microcentrifuge 
or a PCR machine-save valuable benchtop 
space. 

* Powerful GenePix Pro Software As always, 
each scanner includes GenePix Pro 

microarray acquisition and analysis 
software-widely recognized as the industry 
standard. 

* Acuity Microarray Analysis, Visualization 
and Database Software Transfer results 

'seamlessly from GenePix Pro to Acuity for all 

your advanced enterprise microarray 
informatics needs. 

Axon Instruments Inc. 
- Contact Axon today to schedule a demonstration of the GenePix Personal 4100A, to request additional information, or to 

download a free demonstration copy of GenePix Pro or Acuity. 
Call +1-510-675-6200 or visit our web site at www.genepix.com 



ABSOLUTE QUANTITATION. 
Each Q Beacon Gene Expression Set from Gorilla Genomics includes a positive control 
template that can be used to generate a standard curve for real-time PCR.This double- 
stranded DNA template is provided at a normalized concentration, allowing you to 
assign absolute quantities to cDNA molecules in a gene expression assay. In addition to 
the positive control, each gene-specific set includes a probe, primers, and reaction buffer. 
Pre-designed and functionally tested Q Beacon Sets are now available for thousands of 
known gene targets for human, mouse and rat, or as custom-designed probes specific to 
your needs. Please visit www.gorillagenomics.com for more information. 

GORILLIIA 
GENOMICS 

www.gorillagenomics.com 
888.DNA.2555 (888.362.2555) 
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Anopheles gambiae 
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Science . 
Coordinators: Barbara R. Jasny and Orla M. Smith ' 

Contributors: Mario Coluzzi, Universita degli Studi "La Sapienza," . -i! 

Rome, Italy; Frank H. Collins, University of Notre Dame, Notre \ 
Dame, IN, USA; Stephen L. Hoffman and Robert A. Holt, Celera , 
Genomics, Inc., Rockville, MD, USA; Fotis C. Kafatos, EMBL, -'' .... . . 
Heidelberg, Germany; Kathryn S. Aultman, NIAID, USA 
Reviewers: Anthony A. James, University of California, Irvine, CA, :: - ':'. ... 
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Malaria vector genomics 

Stable germline t 
Anopheles step 
Enhanced Gree 

and public health 

Future directions 
Better genetic characterization of vectors; 
elucidation of molecular mechan ms of 
insecticide resistance; new geration of 
insecticides based on gemics; new genome- 
based approaches alaria control. 

2002 / 
International consortium publishes Anopheles gambiae / 

genome sequen 

' 2002 
Development of transgenic Anopheles stephensi 
unable to sustain Plasmodium berghei 
development and transmission. 

2001 
Germline transformation 

of Anopheles gambiae. 

2001 
\! Institut Pasteur and TDR convene Anopheles gambiae 

Genome Sequencing Summit meeting in Paris (France) 
which establishes international network of researchers 

2000 ; and parnes-om the private and public sectors. 
ransformation of the malaria vector 
)hensi demonstrated by insertion of 
en Fluorescent Protein (EGFP) gene. 

1999 
TDR convenes meeting of insect geneticists, genome 
researchers and funders to agree on a strategy for a 
genome project on Anopheles gambiae, the main 

1994 vector of malaria in Africa. 

TDR establishes Molecular Entomology 
Steering Committee. Multipurpose workplan 

aims to produce refractory mosquito-by 2005. 

1991 
MacArthur Foundation, TDR and Wellcome Trust 
organize meeting of global interdisciplinary specialists 
in Tucson (Arizona, USA) which devises plan to create 
Anopheles gambiae mosquitoes that are unable to 
host and/or transmit Plasmodium parasites. 

UNDP/World Bank/WHO 
whTDRV4? Special Programme for Research and Training in Tropical Diseases 

www.who.int/tdr- (TDR) 

Discovery * Development * Production * Implementation 



MALARIA RESEARCH & REFERENCE 
REAGENT RESOURCE CEN''1ER 

History & Purpose 
The Malaria Research and Reference Reagent Resource Center (MR4) was established by The National Institute of 

Allergy and Infectious Diseases (NIAID) in 1998. Managed by the American Type Culture Collection and the 
Centers for Disease Control and Prevention (CDC) Foundation, MR4 provides over 450 well-characterized parasite 
and Anopheles vector reagents and protocols to registered researchers worldwide. The MR4 also conducts workshops, 
training programs, and disseminates information. A major goal of the MR4 is to increase technology transfer to 
scientists in malaria-endemic areas through free or nominal-cost distribution of reagents, and through collaborations, 
and training. 

Anopheles Materials 
The MR4 vector activity, based at the CDC in Atlanta, Georgia USA, provides both living and preserved Anopheles 

mosquitoes to qualified registrants. Shipments of living Anopheles vectors are reviewed by an MR4 committee. 
Purified genomic DNAs, libraries, and primer sets for species identification are also available. Information on 

mosquito culture and materials, distribution, and chromosome images are available at the MR4 web site. A list of 

Anophelesgambiae items follows. (Visit the website for a catalog of other Anopheles items afl acquisitions.) 

Living A. gambiae 
Item Description 
MRA-105 M2 white mutant 
MRA-106 M5 white mutant 
MRA-108 CHR marker 
MRA-109 DARK1 X marker 
MRA-110 BLACK1 chr 2 markers 
MRA-111 RMOSPW PEV mutation 
MRA-112 G3 wild strain 
MRA-186 ASEMB01 wild strain 
MRA-113 PSCR marker i 

MRA-114 L3-5 Plasmodium encapsulation 
MRA-121 4ARR Plasmodium normal 
MRA-115 IN22C+ chr. 2 recomb. suppressor , 
MRA-116 P+DLRC+R+ marker 
MRA-118 P+DLRC marker 
MRA-1 19 PWDLRC+ marker 
iMl|-120 HOM1C marker 

34i S:; P reduced susceptibility to permethrin 
:'i.335 .. 0 :!:::0 iac G7? trans:ormed strai 

Preserved, Miacular and 
Informational IteM .t 

- .... 

Preervewdl adults (quick-frozen) 
E 1 . :.:1: -- t of 10 female and 10 male PEST 

. * - .T : A-132 Approx. 200 G3 
:i7:' -t iRA.. 2K Kit of 10 female and 10 male G3 : 

::i.:;~i; :J 
: 

Molecular Reagents 
;:' s "' :" MRA-142 G3 genomic DNA prepared from pupae 

1;: \I MRA-336 Primers for identification of gambiae complex by PCR 
MRA-451 A. gambiae Cloned Library 10.1m 
MRA-465 A. gambiae Cloned Library 10.1f 
MRA-466 A. gambiae Cloned Library 10.2f 
MRA-467 A. gambiae Ad. cDNA1 

.. MRA-468 A. gambiae Ad. cDNA Bloodl 

.. ; . RA-469 . .A. gaae Coned Library Mopl0.1 
M BRA- .': A. gambiae Cloned Library Mopl4.1 

in Identification and Biology Information 
MRA-337 CD - The Anopheles of the Afro-tropical region 
MRA-338 CD - The Mosquitoes of Mediterranean Africa 

Registration & Donations 
Registration by principal investigators is required to obtain reagents from the Repository and remains effective for 5 

years. Forms are available at the MR4 web site. The MR4 welcomes acquisition suggestions and reagent donations. 
These include living Anopheles, genomic and cDNA libraries and informational materials. Please contact the MR4 to 
discuss suitability of specific items. 

www.malaria.mr4.org 

??? ?? I I 
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TDR 
UNDP/World Bank/WHO/ 

Special Programme for Research and Traiin in Tropical 

/Wihat is TDR? 
TDR is an independent, UN-based programme of international scientific 
collaboration. For over 25 years, TDR has been addressing the challenge of 

generating and organising knowledge, scientific and technological progress 
and human endeavour in the fight against a portfolio of diseases which 

primarily affect the world's poor, disadvantaged and socially excluded. 

~/.that does TDR do? 
Using f rovided by a committed donor group, drawing on expertise from 
the global scientifi ni and operating via integrated networks of 
worldwide partners from the public a te sectors, TDR helps leverage 
funds and focus investments on the production isease control tools, 
improvement of infrastructure and human resources inisease-endemic 
countries, and development and implementation of global publi goods. 

Key Achievements (1975-2002): 
* 9,300 projects involving 7,000 scientists 
* 6,100 R&D projects in 129 nations /p 
* 3,200 Research Capacity Strengthen? rlg~pjects ni 
* 1,200 disease-endemic cogtcientists trained A 
* 253 instituiosuported 
j35q:isease control tools 

(produced in collaboration with our partners). 
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Diseases 

4ailing address: 
rDR 
Norld Health Organization 
kvenue Appia 20 
1211 Geneva 27 
;witzerland 

Current disease portfolio 
African trypanosomiasis * Chagas disease * Dengue ? 
Leishmaniasis * Leprosy * Lymphatic filariasis * Malaria ? 
Onchocerciasis * Schistosomiasis * Tuberculosis 

Street address: 
Centre Casai 
51-53 Avenue Louis-Casai 
1216 Geneva 
Switzerland 

E-mail: tdr@who.int Web: www.who.int/tdr 

Discovery . Development * Production * Implementation 
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