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COVER Recent scientific advances in fields ranging from genomics to  Science combinatorial chemistry are poised to  revolutionize drug discovery 
with added benefits for health care. A special section starting on 

I 
page 1951 looks at how these chemical and biological advances are 

www.sciencemag.org leading to  new approaches to drug discovery. Aspects of the social 
and economic context of drug discovery are also discussed. [Photc 
il1ustration:Ann Elliott Cutting] 
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Gradient Calculator 
Especially Useful 

NEW GRADIENT HELPS OPTIMIZE 
Easy to Transfer "Golden" 

ANNEALING AND DENATURATION 
Parameters to Actual Protocols ALL EXISTING DNA 

Most researchers would agree that gradient 
cyclers are great in concept-but their utility is 

ENGINES & TETRADS 
significantly compromised if an optimized pro- 
tocol does not transfer well to normal, non- 

CAN BE UPGRADED 
gradient operation. This "Achilles heel" of 
gradient cyclers can often be traced to impre- 
cise knowledge of either incubation time or Standard Feature on 
incubation temperature during the gradient 
step. Whatever technology is used, there will New Thermal Cyclers 
always be lags--often not well known-be- 
fore samples reach the new temperature. 

WALTHAM, Mass. - MJ RESEARCH is 
MJ has 10% had an reputation for pleased to announce introduction of an ad- 

cision, so extra ef- vanced gradient feature that is now standard on 
forts were expended 0 p i  i m ized Den atu rat i 0 ns all DNA Engine & Tetrad thermal cyclers. 
to address these is- This powerful new function allows precision 
sues. Thus time Surprisingly 1 mportant thermal gradients as high as 240c to be devel- 
control includes oped across 96-well blocks, at any temperature 
-dynamic ramping- ~t is well known in the biblogical cornmu- between 30" and 105°C. This greatly assists in 
(see below), while nity that DNA amplification reactions should robust protocols, for the 

temperaturecontrol haveoptimized annealing temperatures for best a""ealing and temperatures give 
incorporates a new results. Denaturation is quite important as Strong results without lots of "am~li-schmutz" 

Reported temps (dots) vs. software feature well-but only the savvy optimize this step. unwanted artifacts in the gel. 
independentlyacquiredther- calledtheUgradient Too bad. MJ's scientific staff finds that Many reactions benefit from careful tem- 
ma1 data in 4 cyclers (lines). denaturation often leads to problems. Use of a peratureoptimization, especially sensitive ones, 

Thiscalculator is so preciseand accurate that lower denaturation temperature, such as 90"- such d~e-terminatorc~cle sequencing. GC- 
it reports the temperatures in individual col- 92"C, is generally recommended whenever content* length of molecule* ~~ncentration of 
umns to within H.4"C of the NIST standard, possible. Not only does it preserve enzymatic magnesium-a11 these lead differences in 
making transfer of values to normal operation activity for later cycles, it also reduces break- "heat" for and denaturation. 
very reproducible. Just look above how re- down of fluorescent dyes in cycle sequencing. This is experiments can 
ported temperatures from the gradient calcula- On the other hand, higher temperatures, such as alwa~se*anceeventhebestcalculationsforTm. 
tor superpose almostpe$efectly with independent 95"-96"C, may be reauired for GC-rich tem- who wantstodoadozenrunsof slightly 
NIST-traceable data from 4 different cyclers. plates from organisms such as Mycobacteria. variant protocols? Gradient make this 

chore much easier by allowing a dozen differ- 
ent incubation temperatures in a single run. Precision Control of Ti The user simply selects a range of temperature, 
and the cycler does the rest. The optimal temp- 

"Dynamic Ramping" Incubates 70. 

eratures become obvious in thegel-with thick 
"meaty" bands unbracketed by artifact. 

Each Sample for Same Period HOW to Get Upgrade 
In a nutshell, visit the MJ website. For DNA 

In some gradient cyclers, the gradients de- Engines manufactured after 1/1/99, the gradi- 
velop gradually. When cooling to an anneal- 50" ent feature is a simple software upgrade that is 
ing gradient, for example, the highest tempera- 45. provided free and can be installed by users. For 
ture stabilizes long before the lowest one does. older DNA Engines or Tetrads, a new logic 
This means that the time spent at incubation is 
different at each tempera-us two critical 
parameters are being varied at the same time. 

~ o t  so with MJ cyclers. Careful engineer- 
ing has:led to "dynamic where each 

of at a different 
ramp rates are much less critical. The results are 
consistent incubation times colum-to-co'um' 
with only temperature varying among samples. 

40' 
50 see 100 set 150 sec 

Data from four cyclers are superposed in this graph, 
with each trace representing the average temperature 
measured in a col~mn of wells. Note the consistency 
of incubation periods, the cycler-to-cycler reproduc- 
ibility (each trace is made up of four separate lines). 
and the even spread of incubation temperatures be- 
tween the programmed targets of 45" and 65°C. 
pCR Is coverrd by 0-d by Hofiann.h Roehe, lnc & E "off. 
,,.h R K ~ C  ~ t d .  Uwn shou~d ~ b m  to puform he rranlon 

board is also required, and this upgrade is avail- 
able inexpensively from MJ or its distributors. 
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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

CATALYZING C-H BOND 
REACTIONS 

The selective activation under mild con- 
ditions of the carbon-hydrogen bonds of 
saturated hydrocarbons, or alkanes, as 
well as those of aromatic compounds, 
such as benzene, is the focus of two re- 
ports (see the Perspective by Jones). 
Transition metal complexes that activate 
alkanes generally do so as reagents, not 
as catalysts. Chen et al. (p. 1995) report 
on a rhodium complex that catalyzes the 
formation of linear alkylboranes (deriva- 
tized at the end of the chain) from alka- 
nes and commercially available boron 
compounds in high yield. These com- 
pounds can then be converted to alco- 
hols or amines for use in fine chemical 
synthesis. Most of the catalytic routes 
for the activation of aromatic C-H bonds 
are either unselective, require a particu- 
lar group to present on the ring, or en- 
counter difficulties in catalyst regenera- 
tion. Jia et al. (p. 1992) used a palladium 
complex with a weakly coordinating an- 
ion as a catalyst to insert alkynes and 
alkenes into aromatic C-H bonds under 
mild room-temperature conditions, thus 
forming carbon-carbon bonds. The reac- 
tion with alkynes usually produces the 
thermodynamically less-favored cis-sub- 
stituted alkenes. 

CHANGES IN lo's 
EXOSPHERE 

The gaseous eruptions of lo have created a 
broad plasma torus around Jupiter. The 
Galileo Orbiter made a close flyby of lo in 
1995, and measurements of the ion density 
in the plasma confirmed that sulfur dioxide 
from eruptions on lo was being ionized and 
trapped in the torus. Russell and Kivelson 
(p. 1998) have analyzed new data from an- 
other close flyby of lo in October 1999, and 
they infer that a high density of ionized sul- 
fur monoxide and possibly other more ex- 
otic species such as cyanogen or ionized 
sodium are present in a fan-shaped region 
extending from about 2 to 20 lo radii away 
from Jupiter. The authors attribute changes 
in the composition and shape of the ionized 
region since the 1995 flyby to recent erup- 
tions from the active volcano, Pillan Patera. 

SWINGING SINKS 
Carbon storage by natural ecosystems is a 
major factor in the global carbon cycle, 
and much recent effort has been devoted 
to estimating the size of such "sinks." Re- 
cent estimates have varied widely, espe- 
cially for the United States, where they 

have ranged over an order of magnitude. 
Using climatic data for the past 100 years, 
Schimel et aL (p. 2004) model the effects 
of carbon dioxide increase and climate 
fluctuations on carbon storage in the 
United States. Their models show that the 
carbon sink is highly variable from year to 
year, and that sometimes there is actually 
a net efflux. Forest management and agri- 
cultural abandonment appear t o  con- 
tribute at least as much as climate and 
carbon dioxide increases do to the sink. 

IRONING OUT THE PAST 
Iron plays a key role in the regulation of 
oceanic productivity, and thus changes in 
paleoproductivity might be ascertained 
from records of the abundance and iso- 
topic composition of iron in seawater. Zhu 
et al. (p. 2000) have created a seawater 
iron-isotopic curve for the past 6 million 
years by analyzing the ferromanganese 
crust of a deep-sea nodule. The correla- 
tion with lead isotopes that they observe 
indicates that the isotopic variations are 
of geological, not biological, origin. 

IU TIDINGS ON THE WINDS 
Some of the most destructive hurri- 
canes and tropical storms affecting the 
United States come from the Gulf of 
Mexico or the western Caribbean Sea. 
Maloney and Hartmann (p. 2002) have 
analyzed the record of tropical cy- 
clones in these areas and found that 
the frequency of these storms is mod- 

ulated by a tropical intraseasonal vari- 
ation in winds called the Madden-Ju- 
lian oscillation (MJO). These hurricanes 
are four times more likely when these 
wind anomalies are westerly in  the 
eastern Pacific than when they are 
easterly. This correlation could be use- 
ful in improving long-range predictions 
of tropical cyclone activity in this re- 
gion because the MJO may be forecast 
up to 2 weeks into the future. 

MODIFYING CELL SURFACES 
OUTSIDE-AND IN? 

The selective chemical modification of cell 
surfaces could be used for working out or 
even engineering cell-surface interactions. 
The few approaches that exist usually re- 
quire a condensation reaction between the 
chemical species to be introduced (such as 
a dye or a receptor) and a partner formed 
within the cell. If such reactions are to be 
specific, the partners should be "abiotic," 
yet most "abiotic" organic chemistry is 
usually run in nonaqueous solvents. Saxon 
and Bertozzi (p. 2007) have modified the 
Staudinger reaction, the coupling of an 
azide and a phosphine, so that an amide 
linkage can form in water. Azides were in- 
troduced into cell surfaces by metabolism 
of an azidosugar, and these groups formed 
covalent adducts with a biotinylated tri- 
arylphosphine. It may be possible to extend 
this reaction to work in the intracellular 
environment as well. 

STILL SNEAKY 
The origin of snakes provides a readily 
perceived example of a major evolution- 
ary transition in the vertebrates that in- 
volved extensive morphological changes 
associated with locomotion, feeding, and 
life history. Equally, it has been a subject 
beset with controversy in recent years 
and hampered by the relative poverty of 
the fossil record. Tchernov et a1 (p. 2010; 
see the Perspective by Greene and Cun- 
dall) describe a new fossil snake with 
limbs from 95-million-year-old deposits 
near Jerusalem. This fossil, named Haasio- 
phis, shows very close affinities with 
Pachyrhachis, which has been claimed as 
the sister-taxon of all snakes. However, 
the better preservation of the Hassiophis 
material indicates that these two snakes 
were primitive members of only the more 
advanced snake assemblage, the macros- 
tomates (such as pythons and boas). 

ATTACKING ASTHMA 
Asthma is caused by exposure to certain 
substances in the environment that lead 
to inappropriately severe allergic reaction 
in the lung. These environmental antigens 
trigger immunoglobulin E antibodies that 
then activate mast cells. One of the in- 
flammation-inducing substances released 
by the mast cells is prostaglandin D,, 
which Matsuoka et aL (p. 2013) now show 
to cause some of the more severe symp- 
toms of asthma. In mice in  which 
prostaglandin D, has been genetically 
deleted, fewer T lymphocytes (which se- 

CONIINUED ON PACE 1887 
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CONWUED FROM PACE 1885 

Crete T,2 cytokines) and eosinophils accu- 
mulate in  the lung, and the mice did no t  
develop the hyperreactive airways usually 
characteristic o f  asthma attacks. Thus, 
prostaglandin D, could prove t o  be a new 
therapeutic target against asthma. 

MITOCHONDRIAL OFDETECTION 
CANCER 

Cancer therapy is most effective at  early 
stages of the disease, so there is much in- 
terest in  developing sensitive and noninva- 
sive methods of early diagnosis. Fliss et al. 
(p. 201 7) show that human tumors contain 
a large number of mutations in mitochon- 
drial DNA (mtDNA) and that these mutant 
mtDNAs appear t o  accumulate at  dispro- 
portionately high levels in  the tumor cells. 
Analysis of bodily fluids such as urine and 
sputum revealed tha t  the mtDNA muta- 
t ions were significantly easier t o  detect 
than  were mutat ions i n  p53, a nuclear 
gene.These results raise the possibility that 
mtDNA can serve as a powerful diagnostic 
marker for cancer detection. 

OUTWARDBOUND 
DNA replication in yeast and bacteria be- 
gins at  a particular site and propagates in  
bo th  directions outward. In mammalian 
cells, the details of the events surrounding 
the initiation of DNA replication have re- 
mained obscure. Abdurashidova et al. (p. 
2023) studied the lamin B2 gene in  human 
c e l l  l ines and  f o u n d  t h a t  t h e  lead ing  
strands of each replication fork, which head 
in opposite directions, initiate within very 
few nucleotides of each other. This initia- 
t ion site falls within a region that may bind 
a cell cycle-regulated protein complex. 

Activation of phospholipase C causes in- 
creased p r o d u c t i o n  o f  i n o s i t o l  1,4,5- 
trisphosphate, a second messenger tha t  

regulates release of calcium from intracel- 
lular stores. IP, can be modified by further 
phosphorylation, but  the signaling role, i f  
any, of such molecules is unclear. Odom et 
al. (p. 2026; see the Perspective by Chi and 
Crabtree) report that in the yeast Saccha-
romyces cerevisiae, an IP, kinase (designat- 
ed lpk2p for inositol polyphosphate kinase) 
that  can convert IP, t o  IP, is identical t o  
Arg82p, a protein that participates in  regu- 
lation of transcription. Arg82p functions as 
part of a transcriptional complex that me- 
diates the response t o  changes in  the ex- 
tracellular concentration of arginine. lpk2p 
protein, but  not its kinase activity, was re- 
quired for proper formation o f  complexes 
on DNA promoter elements. However, ac- 
t i v i t y  o f  the  enzyme and fo rmat ion  o f  
1(1,4,5,6)-P, was required for proper tran- 
scriptional regulation in  response t o  extra- 
cellular arginine.Thus, signaling through in- 
ositol polyphosphates appears t o  be inti- 
mately associated wi th  regulation of tran- 
scription in the nucleus. 

RETINAL REGENERATION IN 
MAMMALS? 

The retina in some nonmammalian verte- 
brates, such as fish and amphibians, can 
continue cellular renewal throughout life 
and regenerate i n  response t o  damage. 
These abil it ies are, however, lost t o  the 
mammalian retina, thus increasing the sus- 
ceptibility of our vision t o  loss or degrada- 
t i on  through disease. Traces of the more 
primitive developmental flexibility may yet 
exist, however. Tropepe et al. (p. 2032) have 
now found that, in  mice, certain cells from 
the ciliary margin of the retinal pigmented 
epithelium function as stem cells. In culture, 
these cells wi l l  proliferate and wi l l  also gen- 
erate differentiated neuronal cell types typ- 
ical of the retina. Tremendous potential ex- 
ists i f  this developmental flexibility can be 
manipulated for therapeutic benefit. 

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

Kentucky 31, Far The full text of these comments can be seen at 
from Home www.sciencemag.org/cgi/content/fu11/287/5460/1887a 

Clay and Holah (Reports, 10  Sep., p. 1742) found that  the presence o f  a host-specific 
fungal endophyte i n  the tall-fescue cultivar Kentucky 31  (KY-31) significantly re- 
duced species diversity in  experimental plots, and suggested that  natural areas i n  
which fescue is common and highly infected may suffer a similar loss of species rich- 
ness. Saikkonen argues that these results, rather than constituting a model of endo- 
phyte-plant symbiosis, should instead be viewed as evidence o f  "ecosystem vulnera- 
bi l i ty t o  human-induced invasion" by an inbred, highly competitive exotic species. 
Clay and Holah respond that  the experimental design of their study isolated the ef- 
fect of endophyte infection from "other potentially confounding factors," and that  
the well-documented success of wi ld endophyte-infected grasses is "clearly no t  pred- 
icated on being either exotic or inbred." 
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Full-length cDNA from your EST 
Patent #93334561 
Protein domain identification 
See Sampson G, Morris C. 
New oncogene linked to colon cancer. 
Inv Hum Genet 1999;9: 152-60. 
Clone available, CSH Labs, $1.60 per base 
Click Here for annotated sequence 
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Works great with or without serum 

Highest levels of transfection available 

Best results with hard-to-transfect cell lines 

Alienated by hard-to-transfect cell lines? Gene P0RT ERTM2 
transfection reagent has out-of-this-world results for a variety 
of cell lines. This new reagent yields higher efficiencies than 
GenePORTER reagent, even in the presence of serum. Order 
GenePORTER 2 reagent today and make contact with the next 
generation of transfection reagent. 

GenePORTERTM2 
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24-well plates Each manufacturer'sprotocolwas followed. 
Following transfectlons (48 hours),a color~metr~cassay was 
used to measure 0-galactostdase 
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High Purity - sufficient for 
automated fluorescent and 
manual sequencing. 
Consistent Results - up to 6 pg 
of plasmid per ml. 
Fast - up to 24 preps per hour. 
Quality - time and time again. 

Easy Operation - begin prep 
with direct loading of bacteria 
culture - with no centrifugation 
step, you save time. 
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With Cells-to-cDNATM, you can generate 
cDNA fast - without RNA isolation 

With the Cells-to-cDNA Kit, you can make cDNA from cultured iBlinkmInfo 
mammalian cells in less than 2 hours. N o  RNA isolation is required. Cells- P R O D U C T  I N F O  I N  A B L I N K !  

to-cDNA includes a unique lysis buffer which inactivates RNases without in- For an instant islink" emaii 
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NucleoBond AX cartridges contain a highly 
effective anion-exchange resin for superior NucleoBond Plasmid Purification Products 
plasmid purification. NucleoBond AX IS man-
ufactured using the strictest quallty standards 
under 1 ~ 0 9 0 0 1guldellnes and IS guaranteed 

contain a patented anion-exchange: rc?sin* 
free of RNase and ONase. 

that provides superior plasmid purification in 

familiar, easy-to-use, gravity-flow cartr i~lges. 

Plasmid purified using NucleoBond is ildeal for 

Plasmid purif ied using NucleoBond offers 
better transfection efficiencies than plasmid 
purified by other methods. Plasmld was Intro-
duced into cells by either calclum phosphate 
or lhposome-mediated t ransfect~on.Anion-
exchange purificat~onis a safe, effective, and 
time-savlng alternative to CsCl purlflcatlon. 
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demanding applications such as transfection, 

cloning, and sequencing. For reliability, pcrfor-

rnance, and price, NucleoBond sets t:he new 

standard for  purif ication. Call 800-662-2566 

(CLON) or contact your local represental:i\~e. 

* European Patent #0496822 

C L O N T E C H  
N O W  Y O U  C A N .  

1020 East Meadow Clrce, Palo Alto, Callfornla 94303 USA 

Tel. 800-662-2566(CLON) 650-424-8222 Fax. 800-424-1350 E851'l-424-1064 
E~rnailtechaclontech corn orders@clontechcon Internet. http //www.clo ~tech.corn 

01998. CLONTECH Laborator~es,nc 1~0792151 
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Automated purification and assay of 6xHis-tagged proteins Tailor-made automation L 
The BloRobotT" 3000 prov~des automated magnetocapture Each B~oRobot 3000 1s custom des~gned for rnaxlmum app 
pur~f~cat~onand assay for funct~onal genomlcs and prote~n-based flex~bll~tyallow~ngyou to des~gn any k~nd of assay The easy-to-use 
drug screening, d~agnost~cs,and ~mmunology Opt~m~zed software prov~des complete documentat~on and standard formats 
protocols streamhne crosscontam~nat~on-free pur~f~cat~on for effortless data exchange You can easily mod~fy and expand of up 
to 96 different protelns parallel processlng your B~oRobot 3000 whenever your appl~cat~on In Automated demands change 
ensures high well-to-well reproduc~bll~ty Comprehensive application support for cons~stent y~elds 

M~cro-scale purif~cat~on Our Application Specialists have experience in both molecular and assay of 6xH1s-tagged prote~ns 
are easy using walk-away processlng w ~ t h  NI-NTA Magnet~c biology and instrumentation, and can offer help that goes 
Agarose Beads Flex~ble programming opt~ons glve you unl~m~ted beyond workstation design and installation. This unique 
poss~b~l~t~es support for application development and system expansion for exper~mental des~gn The NI-NTA Superflow 96 
B~oRobotKit IS available for conven~ent med~um-scalepur~f~cat~on keeps your workstation state of the art. 

Lab automation your way - from the company that understands molecular biology 
Contact QIAGEN today ! 

Trademarks BoRobot'"' [QAGEN] Superflow [Sterogene Boseparatons, n c  ) The BoRobot 3000 s not avalabe n a1 countres. please nqu re  

O 2000 QAGEN, a rghts reserved 
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QIAGEN: Germany USA Australia Canada France Switzerland UK 
Te 02 103-892-240 Te 800-426-81 57 Te 03-9489-3666 Te 800-572-961 3 Te 01-60-920-930 krz3-5805.7261 Te 061-3 19-30-3 1 Te 01 293 422 999 
Fax 02103-892-255 Fax 800-71 8-2056 Fox 03-9489-3888 Fax 905-821-1327 Fax 01-60-920-925 Fax 03-5805-7263 Fax 061-319-30-33 Fax 01293-422-922 

Aurtr~oIHungarylSloven~o7DISTRIBUTORS Argent~no Tecmne 5 A 9 YARSARTELLA A i i i . n  :I0 1 4555 00  0 68; 6 ;Belg~umIluxemburg i> 'ei te~rgb . :850 76 5 Bror~lLat..aze ds ?ra r#  8, 
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KEBC .ob A, 5 43 85 2.7 2.2. Egypt C 7 lob 525 721 2 Finland KE?C .01; C, C9-2.C4 551 G r m e  2. cAlnl,4:n 5 A C -64C C3 12. lndra Gerei~x 0 -542 714 cr : - 5  5 9345 lrroel 8 o lae  .Id :2 584 1 I d y  
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i l i n g  

h a v e  y o u r  

s o l u t i o n !  

We've come fuII circle.From 2-D electrophoresis to mass spec, 

Genomic Solutions is  your proteomic partner! We provide the first complete solution in the business. 

Our family of InvestigatorTMproducts works in unison for precise, convenient, efficient protein analysis 

and characterization. Whatever your research setting, our instrumentation and software provide the 

flexible, high-throughput capacity you need. It's now possible to automate the profiling process 

in your own lab or use Genomic Solutions state-of-the-art proteomic contract services. There is  

never any worry about your data being held hostage. 

The InvestigatorTMProteomic Solution includes a 2-D Electrophoresis System, Gel Processor, Image 

Acquisition System, 2-D Analyzer Software, FlexysB automated spot excision robot, ProGestTMProtein 

Digestion Station, ProMSTMMALDl Preparation Station, MALDI-TOF Mass Spectrometer, DuracrylTM 

Media, pre-cast gels, high purity reagents, kits and novel fluorescent stains. 

We can fil l in any part of your information stream with either our contract lab services or our suite of 

proteomic instrumentation. 

Genomic Solutions. We have a full circle of research solutions tailored to your proteomic applica-

tions. Visit us at www.genomicsolutions.com or call us toll free at 1.877.GENOMIC. 

FUELING INNOVATION. 
DRIVING DISCOVERY.'" 

Worldwide Corporate Headquarters: Genomic Solutions Inc. 4355 Varsity Drive Ann Arbor, MI 48108 Phone: +1 734.975.4800 Fax: +1 734.975.4808 
ProteomicsDivision: 22 Alpha Road Chelmsford, MA 01824 USA Phone:+1 978.244.0033 Fax: +1 978.244.0066 

Cenomic Solutions Ltd.: 8 Blackstone Road Huntington Cambridgeshire, PE 18 6EF UK Phone: +44 (0) 1480 426 700 Fax: +44 (01 1480 426 767 
Cenomic Solutions KK: Cotanda Chuo Bldg. 2F 3-5, Higashigotanda2-chorne Shinagawa-ku Tokyo 141-0022, Japan Phone: +81.33.280.0990 Fax: +81.33.280.0991 
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different master mixes and various reaction set 
ups. Samples are ready for use on the Lightcycler 
Instrument or 96-well format thermocyclers. 

For more information on MagNA Pure LC, visit 

http://biochem.roche.com/magnapure 
Australia Tel.: + 61-2 98  99 79 99 Austria Tel.: + 43-1 27 78 70 Belgium Tel.: + 32-22 47 49 30 Canada Tel.: 800 3 81 20 70 
Czech Republic Tel.: 03 24-62 66 48-9 Denmark Tel.: + 45-36 39 99 58 Finland Tel.: + 3 58-9 52 53 33 66 France Tel.: 
+ 33-54 76 76 46 85 Germany Tel.: + 49-6 21 -7 59 85 39 Greece Tel.: + 30-16 86 06 00 Israel Tel.: 9 72-66 38 05 69 Italy Tel.: 
+ 39-03 92 47 41 08 Japan Tel.: + 81-3 54 43 52 84 Luxembourg Tel.: 0 03 52-48 248 21 Mexico Tel.: + 52-52 27 89 12 Netherlands 
Tel.: + 31 -3 65 39 49 11 New Zealand Tel.: + 64-92 76 41 57 Norway Tel.: + 47-23 37 33 00 Poland Tel.: + 48-2 26 67 91 68 Roche Diagnostics GmbH 
Ponugal Tel.: 01 417 17 17 Spain Tel.: + 34-9 32 01 44 11 Sweden Tel.: + 46-84 04 88 00 Switzerland Tel.: + 41-417 99 61 61 
United Kingdom Tel.: 08 00-8 14 63 99 USA Tel.: 800-428 54 33 Roche Molecular Biochemicals 
MagNA Pure LC 1s a trademark of a member of the Roche Group Mannheim, Germany 
LlghtCycler IS a trademark of and llcensed from Idaho Technology. Inc 
% 2000 Roche D~agnostlcs GmbH All r~ghts  reserved 
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ChemdexTM-Your One-Stop Shop for Life Science Supplies 
The hours you spend ordering lab supplies cut into your day, distracting you from your research. 
You have more important things to do than search through dozens of catalogs for the product you 
need or track the status of your order. 

Chemdex offers a faster, easier way to order lab supplies with an online marketplace that contains 
hundreds of thousands of products from the suppliers you know and trust. When you buy 
through Chemdex, you get: 

> An expanding database of reagents, instruments and equipment 
> One, simple electronic order form that can be used for multiple suppliers 
> A fast, easy-to-use search engine 
> A "personal favorites" page for quick and easy re-ordering 
> Rapid, real-time order tracking 
> World-class customer service and support 

Make Chemdex your one-stop shop for laboratory supplies. Go to www.chemdex.com. 
You'll spend less time placing orders, and more time focusing on science. 

O 2000 Venrro Corporarlon. Cherndex 1s a reglsrered trademark of Venrro Corporarlon 
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Now ~mhbh! ! !  
ULTRA DEPENDABLE... 
ULTRA CONVENIENT... 

32

P Nucleotides 
with specific activity 

-6000 CilmM 

33 &P a r ~ d ' ~ ~  
Nucleofides -

* 
in frozen (-20°C) 


and 
 1 
lsoBlueTM (+4"C) 


formulations 

for world-class 


performance 

in your 


molecular biology 

applications 


ICN radiochemicals are packaged 
in the exclusive Versafainerr" 
system for greater safety and 
convenience. Plus you can reduce 
your hot waste by up to 98.9%! 

Contact us fora free, no-risk 

N O R T H W E S T E R N  

U N I V E R S I T Y  

NORTHWESTERNUNIVERSITY 

I S  PLEASED TO ANNOUNCE 

THE RECIPIENTS O F  THE 

2000 NEMMERSPRIZESFOR 

OUTSTANDING ACHIEVEMENT I N  

ECONOMICS AND MATHEMATICS: 

EDWARDWITTEN 

INSTITUTE FOR ADVANCED STUDY 

FREDERICESSERNEMMERS 

PRIZEI N  MATHEMATICS 

PREVIOUS PRIZES 

HAVE BEEN AWARDED TO 


PETERA. DIAMOND( 1  9 9 4 )  


THOMASJ. SARGENT( 1  9 9 6 ) ,  


AND ROBERTJ. AUMAN ( 1  9 9 8 )  


I N  ECONOMICS AND YURI I .  MANIN 


( 1  9 9 4 ) ,  JOSEPH
B. KELLER( 1  9 9 6 ) ,  

AND J O H N  H.CONWAY( 1 9 9 8 )  

I N  MATHEMATICS 

NORTHWESTERNUNIVERSITY 

W I L L  AWARD THE F IFTH NEMMERS 

PRIZES I N  ECONOMICSAND 

MATHEMATICSI N  2002, WITH 

NOMINATIONS DUE ON 

NOVEMBER FOR30, 2 0 0 1 .  

INFORMATION, PLEASE WRITE 

SECRETARY 

SELECTION COMMITTEE FOR THE 

NEMMERSPRIZES 

OFFICE OF THE PROVOST 

NORTHWESTERN UNIVERSITY 

633 CLARK STREET 

EVANSTON,I L L I N O I S  6 0 2 0 8 - 1  1 1 9  
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Visit our Life Science web site at discove~bio-rad.com. 

Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the US,contact your local sales ofice. 
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Finding the 




Missing Link 


amics of mol- 
Lnt to know: 
How fast? How 
lound is there? 

One of today's biggest challenges The Key to Success. These 
in life sciences is to elucidate their are difficult questions. But Biacore 
functions. This takes a fresh and can provide the answers. Our 
open-minded approach. Beyond automated instruments offer re- 
simple identification with electro- searchers novel ways to rapidly 
phoresis and mass spectrometry. detect and monitor biomolecular 

interactions. Without labeling. 
A New Openlng. One entry point to the proteo- And with minimal sample preparation. 
mics area is to search for binding partners for The answers are the key to success in both 
the new gene products. Both for understanding basic and applied R&D in the proteomics area. 
what the molecules do and as a help in develop- They will open a gateway to a more accurate 
ing new drugs. But identification gives just basic picture of life. 

www.biacore.com/key
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T-Cubed IS the solut~on for donor bssue and organs that have 

been otherwise rendered unsurtable for transplantatton. 

T-cubed's advancing technology and growlng expertrse 

converts human organs and tissues Into opttmum rn vltro models 

for research, drug metabolism Itoxrcity studtes and compound 

screentng (HTPS). 


- - Tissue Transformation Technologies 
1 7 5  May S t r e e t ,  S u i t e  600, Edison, NJ 0 8 8 3 7  

t o l l  f ree:  8 7 7 - 2 8 4 - 4 6 4 5  phone:  7 3 2 - 6 6 1  - 2 3 0 0  


c u s t o m e r  servrce.  8 7 7 - 2 8 4 - 4 6 5 2  fax:  7 3 2 - 6 6 1  - 2 3 6 0  

-- - ---..- -.- - -
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AMERSHAM PHARMAClA 
BIOTECH 6 @ SCIENCE 

SCIENTISTS 

Will it be your turn to emulate 
Victor Velculescu's success this year? 

Entering the annual h~nersham Pharmacia 
Biotech & Science Prize couldn't be easier. If you 
con~pleted your Ph.D. in n~olecular biology 
during 1999, describe your work in a 1.000-word 
essay and submit it. The Prize is one o f  the most 
prestigious international an-ards of its kind for 
young scientists. It can help achieve a lot for 
those nlio enter by putting bright new scientific 
talent in the spotlight. bringing international 
acclaim to them and their universities. and 
earning winners and runners-up a handy cash 
prize (first prize is worth S25.000. with up to 
seven additional prizes of S5.000). The winning 
entry will also be published i11 Science magazine. 

Will you be the Victor in 20007 

Full details and entr). forms can be found at 
www.apbscienceprize.orgor call, e-mail 
using the contact details belon- Victorious Victor Velculescu 

(centre) and fellou' prize ulinners 

Science amersham pharmacia biotech 

The Award Committee Amersham Pharmacia Biotech & Science Prize for Young Scientists 

Enquiries from Europe - Fax: + r 4  1 2 2 3  326501.  Email. s c ~ e n c e E s c ~ e n c e - 1 n t . m  
Tel: + r r  1 2 2 3  326500 uk  

Enqulrles from 115.4 and  all orlier reglons - Tel + 1  202 3 2 6  6513.  F a r  + I  202 289 7562.  Emall. pfisherGaaas.org 



Ortec International needed the perfect location to launch its newly developed wound-healing 
technology for burn victims and skin-hsorder patients. The company chose NewYork City. "By 
moving to the city, we were able to access top scientists, financial resources and excellent space in a 

top-ranked biotech facility," says Ron Lipstein, Ortec's CFO and Director. 

New York City's major medical, academic and research institutions offer biotechnology companies 
unparalleled resources and unlimited potential. To learn more about establishing a location in New 
York City, call (877) NYC-0100, or e-mail us at info@newyorkbiz.com. 

New York City. We Want Your Business. 
Rudolph W. Giuliani, Mayor 

New York City Economic Development Corporation Michael G. Carey, President 
www.newyorkbiz.com 
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vectors, transfection reagents, anti-luciferase antibody, 
and luminometers. Please visit our web site for more 
information at www.promega.comlbiolum 

Promega Corporation 2800 Woods Hollow Road Madison, Wl53711-5399 USA Telephone 608-274-4330 
0 2 0 0 0  Prornega Corporaton A R g h t s  Reserved Fax 608-277-2601 
Prlces and spec i f~catonssubject to change wthout  ,or notme. Printed in USA 01100. 

8374B-AD-MB www.promega.Com 

Products may be covered by pending or issued patents.Please visit our web site for more information. Circle No. 66 on Readers' Service Card 


