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It'-rtered the Art of Cham-3. 

New MultiPROBEa VersaTipTM technology automatically adapts 
pipetting tips to your assay procedures. Disposable tips, fixed 
washable tips, or both? Microliter or milliliter volumes? Liquid 
level sensing of ionic or nonionic solutions? Different disposable 
tip sizes and types? With MultiPROBE, you get it all in one 
system. 

The new VersaTip automatically changes from fixed, washable tips 
to a variety of disposable tip sizes or types - within the same 
protocol and without any user-intervention. Now you can minimize 
consumable costs by using washable tips whenever possible, and at 
the same time optimize performance by automatically switching 
from small volume to larger volume disposable tips. In other 
words, MultiPROBE with VersaTip adapts to your application, 
instead of your having to adapt the application to it. 

Drug Discovery Work 
For drug discovery work, VersaTip will sense small sample 
volumes in microplates, and handle both ionic and nonionic 
solutions such as DMSO. With four- and eight-tip MultiPROBE 
systems, you can stop wasting precious compounds for all 
solubilization, distribution, and screening applications. 

Molecular Biology 
For molecular biology applications, VersaTip can automatically 
pick up micro tips to handle very small volumes, switch to larger 

tips when required, or use washable fixed tips whenever possible. 
Ultra-sensitive liquid level sensing tips further eliminate any risk 
for DNA cross-contamination. 

Clinical Testing 
For clinical testing, VersaTip will automatically adapt to the cany- 
over requirements of your assays. Four-tip systems with Varispan 

can switch from 
disposable to washable 
tips, and transfer 
samples from any size 
test tube or vial, to 
microplates or other 
labware - all without 
user intervention. 
Combine this versatility 

seconds, and you have the most efficient robotic liquid handler 
your lab can own. 

Now, there's no need to compromise. Demand the 
MultiPROBE with VersaTip - the first robotic liquid handler 
that adapts to your assays. 

e Packclrd Instrument. Co 

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A.  
svsTEM 

Tel: 203-238-2351 Toll Free:  1-800-323-1 8 9 1  FAX: 203-639-21 72 
A Canberra Company Web Site: http://www.packardinst.com Email: webmaster@packardinst.com 
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T O P O - C l o n i n g r M  I S :  

a The rep roduc t i on  o f  a  sauce, f ros t ing ,  ga rn i sh  o r  o t h e r  t o p p i n g  f o r  food. 

The a c t  o f  d u p l i c a t i n g  geog raph i ca l  topograph ies .  

d A n e w  way t o  c lone Taq-generated P C R  p roduc ts  i n  5 m inu tes  w i t h  295OI0 eff iciency. 

delivers remarkable results. To prove it, we 
cloned Taq-generated PCR products in to  
pCR"2. 1-Top0 Results obtained using the 

TOPO TA Cloning' Kit 
and obtained 
295O10 recom- 
binants for  r 

800 bp 

(see table)! 3,100 bp 89% 

TOPO-Cloning" Is: the fastest, most eff i -  
cient method for PCR Cloning. And it's only 
available from the PCR Cloning Experts a t  
Invitrogen. Want t o  know more? Call or check 
ou t  our web site a t  www.invitrogen.com. 

1600 Faraday Avenue, Carlsbad, California 92008 
Telephone: 800-955-6288 Facsimile: 760-603-7201 
Email: tech-service@invitrogen.com 

Answer Is (c). TOPO-Cloning" i s  a revolu- 
tionary, 5-minute method for cloning Taq- 
generated PCR products. Available only i n  
the new TOPO TA Cloning" Kit, TOPO-Cloningm 
provides the fastest, easiest, and most effi- 
cient way t o  clone PCR products. 

Five-Minute Cloning. TOPO TA Cloning" is 
fast because it uses topoisomerase I instead 
o f  ligase. The vector, pCR"2.1-TOPO, is pro- 
vided "cloning-ready:' You just: 

Add 1 p l  of your PCR reaction 
Incubate for 5 minutes on your benchtop 
Transform 

It's that easy! 
No special 
primers or 
extra steps 
are required. 
What's more, 
the k i t  comes 
with everything you need including linearized 
pCR"2.1-TOPO, competent cells, PCR reagents, 
(except Taq) and controls. 

295Oh Recombinants. But that's just  
part  o f  the story. TOPO TA Cloning" also 

I l l l ~  
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Bright infrared lasers 
Infrared lasers that are bright 
and whose wavelength can be 
precisely tuned could have im- 
portant applications in commu- 
nications. Scamarcio et al. (p. 
773) describe a long-wave- 
length (8 micrometers) infrared 
laser based on semiconductor 
superlattices formed by molecu- 
lar beam epitaxy. Photons are 
emitted when electrons tunnel 
between two superlattice con- 
duction bands; different wave- 
lengths can be achieved by 
changing the energy gap be- 
tween these minibands. The use 
of bands rather than discrete 
states allows the laser to oper- 
ate at high powers. 

M icrodel ivered 
molecules 

The controlled delivery and 
immobilization of small quan- 
tities of reactants is a necessary 
step in many biological assays 
and combinatorial screening 
techniques. Delamarche et al. 
(p. 779) have designed micro- 

fluidity networks that allow 
controlled delivery and immo- 
bilization with submicrometer 
control. A network of capillar- 
ies was formed from an elasto- 
meric mold; molecules such as 
immunoglobulins were intro- 
duced by flow and were immo- 
bilized onto the substrate. Af- 

Collaring circadian clocks 
Most organisms contain internal circadian clocks that keep track 
of the day-night cycle even in constant light or darkness. Several 
clock components are known-frequency in the fungus Neurospora 
and period and timekss in Drosophila. Crosthwaite et al. (p. 763; see 
the Perspective by Kay, p. 753) report that two genes from Neuro- 
spora, white collar-1 (wc-1 ) and wc-2, also encode key components 
of the clock. In addition to keeping time, wc-1 and wc-2, which 
are transcriptional activators with PAS domains, are required for 
Neurospora's responses to light, suggesting that circadian clocks 
evolved from early organisms' light-regulated pathways. 

ter removing the mold, the pat- 
terned areas showed high speci- 
ficity and contrast. 

Paleo plant patterns 
Paleovegetation changes in the 
tropics have been used to esti- 
mate that coolings by up to 
about 5°C occurred during the 
last glacial maximum (LGM), 
but other paleoclimate data 
and climate models have sug- 
gested that temperature changes 
were not so great. However, 
atmospheric COz levels were 
also much lower during the 
LGM, and how this effect 
changed vegetation has been 
unclear. Jolly and Haxeltine (p. 
786), using a coupled climate- 
biosphere model, found that the 
much lower COz levels alone 
could account for the shift in 
vegetation. 

Calcium signaling and 
heart disease 

High blood pressure leads to 
cardiac hypertrophy and heart 
failure, which is a leading cause 
of death in developed countries. 
However, the underlying de- 
fects in excitation-contraction 
coupling mechanisms that con- 
trol and coordinate contraction 
of individual heart cells have 
been unknown. Gdmez et al. (p. 

800; see the Perspective by Yue, 
p. 755) studied two forms of car- 
diac dysfunction in rats and 
found that much of the mecha- 
nism by which excitation (de- 
polarization of membrane po- 
tential) leads to contraction 
was functioning normally. How- 
ever, calcium ions flowing into 
the cell through channels in the 
plasma membrane were less ef- 
fective in opening calcium-de- 
pendent channels on intracel- 
lular stores of calcium (which 
would ordinarily cause release 
of more calcium and promote 
contraction). At  least in the 
models tested, the results define 
a potential site for therapeutic 
intervention that might reduce 
an unresponsiveness at the cel- 
lular level that can eventually 
lead to heart failure. 

Making DNA late 
When cells divide, some por- 
tions of the DNA are replicated 
earlier than others. In yeast, te- 
lomeres, the specialized struc- 
tures at the ends of chromo- 
somes, seem to be responsible 
for delaying the process origins 
of DNA replication near them. 
Raghuraman et al. (p. 806) 
show that this effect must be re- 
established anew with each cell 
cycle. A replication origin lo- 
cated near a telomere in one 
cell cycle will replicate late, but 

when removed from the vicin- 
ity of the telomere by inducible 
recombination, it replicates ear- 
lier in the very next cell cycle. 

Reaction centers 
in action 

In the bacterial photosynthetic 
reaction center (RC), light ab- 
sorption causes charge to trans- 
fer from a primary donor group 
to the ubiquinone acceptor 
groups, & and QB; the result- 
ing charge separation thus con- 
verts photon energy into a 
chemical gradient. Stowell et al. 
(p. 812) obtained x-ray crystal 
structures of the RC grown in 
the dark and then activated by 
light. Light activation moves 
the terminal acceptor Q{ about 
5 angstroms and rotates it 
roughly 180°, and a kinetic 
model based on the observed 
structural changes can account 
for the electron transfer rates. 

Mice, hedgehogs, 
and skin cancer 

Basal cell nevus syndrome 
(BCNS) is an inherited disease 
characterized by developmental 
defects and a predisposition to 
certain cancers, including basal 
cell carcinoma (BCC). Patients 
with BCNS have mutations in 
the patched gene, which codes 
for a transmembrane receptor 
that, in lower organisms, trans- 
mits critical developmental sig- 
nals. Oro et al. (p. 817) have 
generated transgenic mice that 
overexpress in their skin a 
ligand for this receptor, called 
Sonic hedgehog (SHH). The 
mice developed many features 
of BCNS, including multiple 
BCCs and skeletal abnormali- 
ties. A putative mutation in the 
Shh gene was identified in a 
small number of human tumors. 
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Wizardm Plus SV Mini preps DNA 
Purification System ... 
high quality minipreps have 
never been easier! 

SV - Designed tor Spin or Vacuum 
You choose the format for purifying 
plasmid DNA! 
If you have a small number of samples, 

or if a microcentrifuge is more convenient, place 
your columns in microcentrifuge tubes and spin! 
If you have a large number of samples to process, 
the vacuum format with the Vac-Mane Laboratory 
Vacuum Manlold may be best. 
Wizarde Plus SV, your choice, your convenience! 

l i  either format, Wizard" Plus SV 
Systems assure you of high 

a performance m downstream 
applications: 
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TNT" T7 Quick Coupled Transcription1 
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New dRhodamine dye terminators 

Ourbest DNA 

Conventional dye terminators 

ABI. A 
PRISM" 

Compared to conventional dye terminators, the 
new ABI PRISM" dRhodamine terminators provide 
cleaner signal and more uniform peak patterns. 

As a result, you get greater basecallmg accuracy for every 
sequencing application, including heterozygote determination. 

A set of terminators based on four new dichlororhodamine 
dyes makes the difference. Combined with AmpliTaqm FS 
enzyme, they give you less background noise, with even peaks 
and a sipficant improvement in the "weak G after An pattern 
characteristic of conventional rhodamine dye terminators. 

Of course, some things are exactly the same. You still get 
the one-tube convenience of our previous dye terminator kits. 
And the new dyes were developed 
specifically for ABI PRISM 377,377xL 1 

and For 310 3779 systems. 377xL 1 and 310 systems, so performance is 
guaranteed on all those platforms. 

L 
See what a difference the accuracy of ABI PRISM dRhodamine 

dye terminators can make in your sequencing. To order in the 
U.S., call 1-800-345-5224. Outside the U.S., contact your local sales 
representative. On the Internet, visit www.perkin-elmer.com/ab. 

New ABI PRISM dRhodamine dye 
terminators 

PE Applied Biosystems 
Europe Langen. Germany Tel: 49 (0)6103 708 301 Fax. 49 (016103 708 310 
Japan Tokyo. Japan Tel (0473) 80-8500 Fax. (0473) 80-8505 
Latin Amerlca Mexico City, Mexico Tel: 52-5-651-7077 Fax. 52-5-593-6223 
Australia Melbourne, Australia Tel. 61 3 9212-8585 Fax. 61 3 9212-8502 

PE Applied Biosyskms PCR reagents are developed 
and manufactured by F a h e  M m l a l  Systems, l n c  @ 
Branchburp. New Jersey, U.S A 
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Select" cDNA Subtraction Ki 

" WORKS* 

Above photo: Southern blot analysis showing enrichment of 11-2 receptor, known to be 
activated in human Jurkat T-cells by PHNPMA treatment. Lane 1: unsubtracted cDNA. 
treated cells. Lane 2: unsubtracted cDNA, untreated cells. Lane 3: subtracted cDNA. 
treated cells. A dramatic reduction of the abundant housekeeping gene, G3PDH, was 
also seen (data not shown). 

Northern b lot  analysis of t w o  selected representative cDNA clones from a 
testis-specific library. Tes:.s cDhA &as s,orracreo aga.ns: a rr!.xr,re of cDhAs frorr! 
10 d~fferent tissues. The subtracted testis-spec~fic cDNA was cloned Into a plasm~d vec- 
tor, and 10 randomly selected clones were used to probe Human Multiple Tissue 
Northern Blots containing 2 p g  of poly At RNA from the indicated tissues. All 10 clones 
hybridized only to testis RNA. The exposure times needed to generate signal ranged 
from 5 hr (Panel A) to 7 days (Panel B), indicating that abundant and relatively rare 
cDNAs were obtained. Lanes 1-16: heart (I), brain (2). placenta (3). lung (4). liver (5). 
skeletal muscle (61, kidney (7). pancreas (8). spleen (91, thymus (10). prostate (11). testis 
(12), ovary (131, small intestine (14). colon (15). per~pheral blood leukocyte (16). 

In Gennany please contact CWNTECH GmbH Tel: 49 6221 303907 Fax: 49 6221 3W511 

Introducing the PCR-SelectTM cDNA Subtraction Kit 

(#K1804-I), a revolutionary new method for finding 

differentially expressed genes. Actually, it has several 

important features. First, you selectively amplify only 

your genes of interest-in fact, no physical subtraction 

is needed. Further, this unique method allows you to 

equalize andsubtract in one procedure, to dramatically 

increase the probability of obtaining cDNAs that corre- 

spond to rare transcripts-with greater than 1,000-fold 

enrichment. Thus, you can directly clone the subtracted 

cDNAs or use them as hybridization probes to screen 

cDNA or genomic libraries. And, it only requires 

0.5-2.0 pg of poly At RNA. But, best of all, it works. For 

more information or to order, call 1-800-662-CLON or 

contact your local distributor. 
Come Visit us at ASM Booth #860 

*anl ia:  INTEGRATED SCIENCES 61 2 9417 7866 . Austria and E a a r n  Euma: 610-TRADE 43 1 889 

DON'T EXPERIMENT W I T H  ANYTHING ELSE. 

iriz oZY~~;i31i4ioziii ~ - s # & # ~ ; - ~ o N ~ & - G ~ ~ H  i * 1 6 2 2 1 j b j 9  -rn ~ n i a  B I ~ S U R ~ .  Xl 1 
483 1190 . Horn K r .  BIO.GENE TECHNOLOGY Lm -852 2WB 6101 . 1m.I' BIOLOGICAL INDUSTRIES 
CO.. 972 4 998osis m-bll: GENZYME SRL .39 2 6127621 . Japan: TOYOBO CO.. Lm -81 6 ~8 388 . 
Iwu: KORAM BIOTECH CORP. 82 2 556 0311 . Mal+c BRISK RESOURCES 6LU 777 260  . Yuico:  
APCO INC .17S 119 34h7 . lb. Ydm.I.md~ WESTBURG B V -31 33 195 m 94 . Scamdnuri.: INTER- . . . - -, . . . -. -- - . - - . -- . .. - . . - .. . . . . . . . . . - . . . . . . . . . . . . . . . . . . . .. 
MEOICA.468749 5940 I Sinmaarm: RESEARCH INSTRUMENTS Pts LTD. -657757284 I ~naidPoltu&l: 
GENC~BIO 4 1 &0379 ~~&;~~~P.H;~TEHELIN &CIEA.G. .41 61 272 3324 . l a k r  U N I ~ D  
HEALMCARE. INC. 886 2 7m2215 . TLaiIanI. DELTA LABORATORY CO . Lm 662 5'M 3805 . T u d w  
ERMANAK MISKCIYAN .902163858321 . Unbd K i l g d n  CAMBRIDGE BIOSCIENCE -44 122331 5856 

1020 East Meadow Circle. Palo Alto. California 94303 USA 
FAX: 8001424-1 350 41 51424-1 064 TEL: 8001662-CLON 41 51424-8222 

e-mail: tech@clontech.com orders9clontech.com 
01996 CLONTECH Laboratories, Inc. 

PCR is covered by patents owned by Holfmann-La Roche and F. Holfmann-La Roche. A G. Circle No. 74 on Readers' Service Card 



They'll GiveYou T-shirts, Mugs, 

Keychains and Mousepads .I. 

NEW 

ENGLAND 

BIOLABS 

, At New England Biolabs, our focus on recombgant 

- -  - 
technology guarantees substantial savings, as well as improved 

NEB RECOMBINANT ENZYMES OFFER MORE U N I T S  

purity and consistency of product. No other supplier is able to 
.......................... 3 

.......................... match this combination of value and "highest" level of qual~ty. 
2 
2 
23 .- 

L ,  r--- I 2 NO gimmicks. Guaranteed. 
&a 

> .- - m = b Spe I NOW CLONED. - 0  a 
2.5X MORE UNITS/$. SAVE 60°h! 

NEB Promega BMB LTI 

Relative units per dollar for the most commonly-used enzymes in rDNA research from 
For convenient access to New England Biolabs products, 

4 major suppliers in the USA. Enzymes included in comparison: BamH I, Bgl II, EcoR I ,  inquire about our Freezer Program. Contact onsiteOneb.com 
EcoR V, Hinc It, Hind Ill, Nco I, Not I, Pst I, Sac I, Sal I, Spe I, Sph I, Sma I, Xba I, or 1-800-632-5227 ext. 387. 
Xho I, Klenow, T4 DNA Ligase, T4 Polynucleotide Kinase, T4 DNA Polymerase. 

Visit -d for a complete listing of restriction enzymes, new specificities and price reductions. 0 

Inc. 

N e w  England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (508) 927-5054 Fax (508) 921-1350 email: info@neb.com 
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Here's un entirely new approach to the prepurutive Eliminate the tedious, time consuming slicing and eluting 
elution ofproteinsl Our Whole Gel Eluter and Mini of gel sections. Just load your preparative PAGE gel with 
Whole Gel Eluter are unique electro- milligram quantities of protein, and 
elution tools that simultaneously harvest your fractions in liquid form. 
elute and collect multiple protein Want to know the whole story? Contact 
bands from whole preparative poly- your local Bio-Rad representative today! 
acrylamide gels. Why cut and elute one In the U.S., call 1-800-4BIORAD 
band of your gel when you can recover (1 -800-424-6723). We'll make sure 
all vour bands at the same time? there's a hamv endine. 

IS0 9URl Registered 

Life Science Group ua (am) WORW ~ o r n l l ( 5 1 0 )  7 4 1 - i m  A- o a w i ~ z 8 m  iv88 (i~ng7780 01 muum mm JS 11 m (m) 7 i m 1  ch*l. (8610) ~046822 ~ r m *  ss 17 ena7 
Flnland 80 804 2200 Francs Ph. (1)43 8046 80 Ounmy aB8318BCO llarg Kong 78933W lnd& 01-114141W Wy02-21809 1 J4hm @58118270 l%a N#hdm& 
~ 1 3 1 ~  New ZrIrnd 094435099 Shgspom (85)272-8877 9p.ln (91)iWl 7085 S*.dn 46(0)862750 W Lhrilrulnd 01-81195555 (Inlbd- aBW 1811% 

SK~ ~mme 
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Introducing the first plate reader that reads any plate you want. 

a 
I 

Now do all your plate reading, from assay 
development to high-throughput screening, 
with one remarkably easy-to-use instrument. 
The new HTS 7000" system reads 6- to 384-well 
microplate formats and strip wells. Absorbance 
and fluorescence with interchangeable filter 
slides. UV absorbance at 260 nm for DNA. 
From the top or from the bottom. With 
thermostating and plate-shaking capabilities. 
All without opening the instrument. 

With the HTS 7000 system, it's easy to: 
Read with precision. Results are consistent 
from run to run, plate to plate. 
Read with sensitivity. The HTS 7000 Bio Assay 
Reader detects less than 3 picograms of 
fluorescein in a 200 yL sample. 
Read for speed. A 96-well plate takes less 
than 25 seconds. A 384-well plate takes 
less than 60 seconds. 
Read with versatility. It lets you exploit 



_--- 
very way you want. - 

. the full range of f l u o r s s ~  dyes as weU aei 
- colorimetric methads d ce ELISAS. Sa you I- 
'. cscn run cell proliferation assays ... tea! newly k- -* dh& ...q lmdadhes ion  ... deitect 
i 
$ low protein concentrations . . . quantitate DNA mini- 

u.s.4. Tel: 

C8n&a T& t e * W P c  416874-S520 

Europe T&~mdl-814E@i & 49W-1Sl2 

f preps.. . and much more. Automatidp-thanks J~PM~  el: ~l1-m f k  8 ~ s b i u  

i' to om Wmdows'-based user intesrface, HT'Soft- UrhUt&&B%F:ll) far@Sll) ejr&l%sa 

b n d l r - w v  
i sohare, with preprqrammd protocols. - 

% near HX9 1001) %a &my Rmder. Thme 
' 

simply isn't a beater way to catdl  up on y m  reading. 
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Redefining 
Introducing the 

The most revolutionary advance in The new standard in objective lenses 
microscopy since CF@ optics ~t the heart 

Longer worklng of the Eclipse - -- --- E800 system are --- distances Hlgher L,Ga numerical apertures Nikon's new 
The wldest magnlflcation CF160TM 
range and documentation 'ptics. 
fleld sizes ever achleved Designed to provide superior optical performance 

through inflnlty optics. Nlkon Introduces the Eclipse and a flexible upgrade path, CFlso optics produce images 

E800"' microscope, technology so advanced, ~t will of breathtaking sharpness and clarity, from ultra-low to the 

redeflne the way you view infinity 
Now you have all the 

advantages of lnflnlty optlcs 
- lncludlng the ability to easlly - 

Insert 
, 

acces- 
sories dlrectlv 

'G into the opt11 

+$ path - v 

f none of the 
slgn~flcar+ 

1 dlsadvan 
: - 

I .  _. z, - e of conver 
I ' infinity s\ 
meEdlPwEmo9- 
a- *vauesP i l l r  
WPdues 1:t 



Brightest fluorescence ever 
- Achieving truly superior 

performance in all techniques, 
Nikon CFIw infinity optics are 
especially well suited for low light 
level applications such as fluores- 
cence because they offer numerical 
apertures up to 1.4, the highest of 
any infinity objective available 
today. Combined with the unsur- 
passed stability of the new Eclipse 

E800, they permit accurate, high resolution serial section- 
ing of thick living specimens. 

New CFlw Plan Fluor and Plan Apochromat objec- 
tives are designed and manufactured 
with newly developed optical glass, 
cements, and high transmission 
coatings to achieve measurably 
brighter images and broader wave- 
length ranges (UV - Deep Red) that 
are color aberration-free with extremely 
high contrast and low background 
auto-fluorescence. They provide the 
extreme in both fluorescence and 
DIC performance. 

Ergonomically ideal 
The Eclipse E800 micro- 

scope features a rock-solid 
platform for maximum stabili- 
ty. Thanks to its computer- 
ized design, T-shaped base, 
and the widest base and arm 
dimensions in the industry, it's 

RSs-Skacat constructed to be remarkably 
mmIhBmwUimm' r ~ g ~ d  and to w~thstand the 
-,., OSoDP**.-- -. .-. add~t~on of mult~ple accessory 

~dules without affecting eyepiece position. 
To help keep your body relaxed and eliminate 

uncomfortable twisting, focus and stage control knobs 
are in the same line. Stage 
motion control and fine focus 
knobs are positioned forward, 
the same distance from the 
operator, and can easily be 
operated with one hand. 

The enhanced power, 
performance and comfort of 
new Eclipse E800 microscopes 
w~th CF160 ~ n f ~ n ~ t y  opt~cs w~ll  I ~ ~ ~ ~ I B Q U C W ~  

astound you t i w i w - ~ r ~  
e € # w ~ r n C ~ *  
f4awam-w- 

For a free copy of our brochure, or to schedule a demonstration, call 1-800-52-NIKON, ext. 305. 
Or visit us on our new World Wide Web site at http://www.nikonusa.com 
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Solutions for Mutation Detection. 
Gels cast and polymerized in 3 minutes 

300 bases i n 3 0  minutes 
Disease-specific applications 

MicroGene Blaster" GeneObiectsm softwar1 
automated DNA seauencel for  DNA analysis and 
is a compact, fluorescence-based DNA data management 
sequencer designed specifically for rapid specifically for the 
electrophoresis - 300 bases in 30 minutes. clinical lab. 

Aururnared -DNA sequ-cncing system rpi mutation detect~on. 

OpenGene h 1 1 r i o G r 1 1 e  E l i  tel GEIICOIIJECI\ Gcl TO~SICI l 1 1 c 1 0 C r l  111t l  GCI I~~<I I  JIG II i ( l c ~ ~ ~ , i ~ l o  of  V~,~l,le G c l ~ e l ~ c i  IIIC C o ~ l ~ l ~ l ~ l e i  1 a11(s l i ro11  I I O ~  ~ ~ ~ c l ~ i t l c t l  



HIV RT Sequencing 

P53 Mutation Detection 

G T T T C X  - . - - -  .. - 

VISIBLE 
GENETICS INC. 

web site: http://wvisgen.com 
Tel.: (1) 416-813-3240 
Fax: (1) 416-813-3262 
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The I m p o r t a n c e  o f  C h o i c e  

and include ei@m. alkaline phosphatase or h o d  pemxidaee 
conjugates. Onar your DNA or RNA probe6 are W e d ,  detection is 
quick and simple On GeneSccwn membrane with either ready-to-w 
CDP-Stern or Enhancsd Luminol and Reflectionn film or 4CN Plus. 

These new labeling ldtp @ve you everything you need to label probes in 
preparation for in situ hybridization (ISH) application8 of Rambama 
m d e  Signal Amplification (TSAT - the -ugh technology 
that gives you u n p d e n t e d  signal amplification that is up to 1000 
times greater than conventional methods. And TSA can be used with 
both ISH or immune- (IHC) techniques. 

With Renaissance products, you get the the large& selection anywhere 
of nucleic acid labeling and detection products, allowing you the widest 
range of choice fmm a single source. And you get the assuranoe of know- 
ing that product mmpatibility and Bystem opthni&ion are built in. 

Call today to learn more about how Renaissaooe products provide the 
quality and choice you need for your lab. And when you do, ask about 
our expanding line of nonradioactive 
mdeothb analogs available in a 
wkb rslgga d8PoEescein- and biotin- 
hb.Ld -dm, ribonu- 
& .pd ~ u c l e o t i d e ~ .  

-he-- 
urC*.* -rU 
rUWUL*akU 
uuk**ur- 
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ior Sensitivity in Short Exposure Time 

Figure 3. The v-Fos gene 

was detected in 125 ng of 

biof!ed mouse genomic DNA 

1n less than 5 minutes using 

NENTM Life Science Products # 
Boston. MA 021184512 USA a 

r--& 1-800-551-2121 617-482-9595 d 
Fax 617-482-1380 1' 
Web: http:lhvww.nenlifescr.com 
Email: NEN TEClfPWMVX DNFI DUPONTCOM 

Australia (61) 2-923-7355 . Belgium (02) 7242716 

France (01) 69825474 . Germany (06172) 872600 
ltalv 1021 25302-481/319 . laoan I811 3-5421-1354 



ntrol for RNA extracction and cDNA 

rEAM BIOSOURCE 
For more information on how your research can benefit from our growing product 
line, please contact our Technical and Customer Support Teams at 800-242-0607. 

I BioSource e.mail: techinfoQDbiosource.com * Website: Mtp.Jhvww.biorourre.com INTERNATIONA 
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Take your biology class beyond the classroom. 
-. : . - t: .. - , -, 9 - -. . 
= < $- - Teacher-you've got friends in high places. 

Visit the Access Excellence@ web forum 
for out-of-this-world science information. 

Along the way, you'll join teacher discussions, 
connect with leading international scientists, 

and get proven lab ideas from your 

colleagues. Input like this can help you expand 
your thinking beyond the classroom, so your 

students can get more out of biology. 

J J 
and connect with 50,000 of your colleagues. 



r cell growth and developm6nt for h vivo applicati6ns, especially for advances 
in gene therapy and genetic immunization (DNA vaccination). The Helios Gene 
Gun is designed to serve a wide range of research uses, and is the latest 

; addition to the innovative instruments available from Bio-Rad Laboratories, 
+ the leader in gene transfer technology. Transfer of genetic material in vivo via -, : Biolisticm particle bombardment is now both fast and effective: simply load - 

li ' 
5 sample cartridges with DNA- or RNA-coated microcarriers, point the nozzle 
I 

G.' *. ." L 
I. and fire the device. A low pressure helum pulse reproducibly delivers gold -* % 

f7- 9 - e .  . .  . 
I : , 

! particles coated with the nucieic acids into virtually any target. 
"earn more about the Helis Gene Gun system by contacting your local 

Bio-Rad represetative. In the US., call 1 -800-4BIORAD. . . . - 
. Hdtos isa trademark of Auragm, Inc. Bidistic isa registered trademark of €.I. DuPont de Nemours and GO.' 

Biolistic technology is exdt&dy kmsed to BiiRad Laboratones for commercialition of devices. 



Ol]r redllce tbe chance of con1 -......-..-... 

Water laeketed Igcubatm feature a miqua, HEPA filtered 
ow m t e m  that eeMim~ousll flitsts 100% of the entire ebamhor 

olumo eveff minute [patent ~endingl. , 

Steri-Cult 200 GOs Incubators utllize proven HEPA filterad, vertical 
laminar airflow technlques whieh minimize Contamination and 
desiccatien of cultures [Patents #4,572,427 and 4,701,4151. Box 649 Marietta, OH 45750 

61 4-373-4763 Fax: 61 4-373-6770 
USA and Canada 800-848-3080 
International Distributors Worldwide 
An IS0 9001 Company 
http;//www.forma.com 

A l l  Biological Safety Cabinets feature HEPA filters, zero probed and 
rated 99.99% efficient for 0.3 micron particulates [Patent 
#5,380,2441. Addltional product, personnel and laboratory 
protection is provided with Forma's unique vortex channels. 

LIFE SCIENCES - 
Lclboratory Products Group 

Console Orbital Shakers feature a horizontal airflow design with a 
HEPA filter rated efficient at 0.3 microns to reduce 
cross-contamination [Patent #5,577,8371. 
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Produc I i ty  / = L'l 

, ,. 
I . .  I.. 

L . , . ,  I 
-L-&--- 

~ z b  throughthcpawerof~,iniFwebd&logy. Rapid Gene Dis~oppy 
& h d m * p u L % h ~ ' ~ ~ ~ t h u a m  1 ~ ~ ~ p m s c t n r u . ~ 8 5 ~ ~ n o ~ p c r & y l G s d i n g t o  
youtime~dmoney. 1t's all part ofthe &cquatio~~. faster gene b ~ .  High-8ensitivity IR deteaion, advanced 

up t0 64 Samples bag&, and our dene f " g l ~ ~  m k  provide a powdid 
solution for hgmat adpi t  a p p l i d o ~  

Whether you're just s a h g  t~ atomate or are running a 
genome project; the& an M +tm to fit your ~ e e d s r ~ u r  
lughest throughput system dttivGa aver 100 kb of highly 

TheInfinndAdvaaw 1 1 
Reewchn vound the world haw d i s c o 4  thc long reads j 

~ ~ s ~ q u ~ ~ e r ~  and high acamq of LI-60R i n f k d  qebms, But high >$ 
quality detp ia only ppn of the I .  formula. Outsanding Longer Reds, No C o m p m h  -7 
&%ty, aikrdahility uld friendly technical support are ~ t i a  ~ @ m y o u d ~ n + h a v e t a  

i 

also part of the. equation. 
or a e m a q  to sequence more samples. Rtad ;l@ . 

3 
WQW &en's a new fornula fbr pductivity! over 1000 basa with 99% ammq ~rc routine. 

1 

Half the Reactions 800-64-5467 4 
4 

A new sequencing approach d a d  Simdamtw WWW- Fffi 4Q2-467-0819 
Bi-direcrionul Se+g (SBSm) saves you 50% on Euroecr:IIIWBBbwl i! 
t h e  and reagents. With S E m ,  you sequence bath Phoae:~48)8892/821)9-0-FAk (49)BOW2 1084 4 
directions on a template by combining hrward ~ J S l d C I C O . L I 1 .  ~ ' I E ~ l j  - 81 m 1 w  * m: 81 wm 

3 
and reverse primers in the same d o n .  T& I 

the data fiom each reaaion hdps you complete - OlhrrcwrBiw: 
your projects faster-and easier. 1 I Q T E C H W O I B G Y  B l V l S l O l  C a n s u l t w r w e b s b f o r w r l d w i d e r e p ~ .  

- > -A- I - - 2 i i -  - &"-__L- i A 1 



You 

WE'll TI;;;;; A;;IT THE GLOVES. 
EVOLUTION ONE@. THE POLYMER-REINFORCED, POWDERFREE LATEX GLOVE 

THAT FEELS "LIKE WEARING NO GLOVE AT ALL." 

MICRG FLEX" 
FOR FREE SAMPLES, PURCHASES OR A DISTRIBUTOR NEAR YOU, C A U  1-800-876-6866.  ASK FOR CODE SCM 0597. 

YOU MAY ALSO FAX YOUR REQUEST TO 1-800-876-6632. I 
Circle No. 59 on Readers' Senrice Card 



foureesecense adj : 1. the result of multi-color 

fluorescent imaging using FMBIO 11. 2. four-color 

fluorescent imaging. 

ap@pli@ca@tions n : Mutation Detection 

Genotyping Differential Display Agarose Gels 

SDS PAGE Southerns Westerns Microsatellites 

adevanetages n : sensitive High Resolution 

High Throughput Reliable Robust Easy To Use 

Wide Dye Capability Large Scan Area 

in@for@IU.@tion n : on the FMBIO 11 fluorescent I 
imaging system, call 1-800-624-61 76. 

QUALITY SOFTWARE b. 

I See Us At ASM Bwth 6 
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Pipet~Plusm.. . 
-the hrst Latch-Mode pipette 

. .. --, , ,- 
P I ~  No. 35 o 

eliminates sample-to-sample, 
use~to-user inconsistencies 

reduces risk of repetitive 

- - m-otion injuries. 

the combination of 3 new features 

The Magnetic Latch - not your thumb - 
holds the plunger button in the down 
position, ready for sample pick-up. 

- 

The Trigger releases the latch, sample is 
aspirated. Use your thumb only to 
dispense; reduce the risk of repetitive 
motion injury. 

The Aspirution Rate Controllerm improves 
consistency, prevents sample splash, and 
reduces maintenance. 

- 

. . . a new way to pipette! 

USA Phone 800-472-4646 Fax 6 17-938- 1 152 p%J Europe Phone +3 1 71 541 -2668 Fax +3 1 71 54 1-5390 - Japan Phone +8 1 5689-83 1 1 Fax +8 1 5689-2670 
E-mail pipets@rainin.com Website: http://www.rainin.corn 
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The best choice for 
a centrifuge today, is one 
that will improve with age 



Four Essential Journals from the AACR L 

Priority reading for wer 50 years - State-of-the-art laboratory 
cited more than any other Journal and clinical investigations 
in its field Advances in Brief 

Selected review articles 
CANCER RESEARCH AACR members: $90; 

Vol. 57, 1997 (24 issues) Outside Americas: $160 

ISSN 0008-5472 Individual nonmembers: $460; 
Outside U.S.: $550 

Editor-in-Chiej Institutions: $685; Outside U.S.: $815 

Carlo M. Croce, M.D. 

CELL GROWTH including normal and abnormal 
& DIFFERENTIATION cellular processes 

Research Capsules 
Vol. 8, 1997 (12 issues) Viewpoints 
ISSN 10449523 AACR members: $60; 
Editor-in-Chiej Outside Americas: $90 
George E Vande Woude, PhD. (~rmil I ~ W  Individual mnmembers: $105; 
Joseph R Nevins, Ph.D. ( M  ~ 9 7 )  Outside U.S.: $145 

Institutions: $280; Outside U.S.: $320 

An up-to-the-minute journal Original research on causes and 
spanning three vital fields prevention of cancer in humans 

Invited editorials 
CANCER EPIDEMIOLOGY, Selected review articles 
BIOMARKERS & PREVENTION Short communications 

Meeting reports 
Vol. 6, 1997 (12 issues) 

AACR members $55; ISSN 1055-9965 
Outside Americas: $85 

Editor-in-Chiej Individual nonmembers: $95; 
Pelayo Correa, M.D. Outside U.S.: $135 

Institutions: $245; Outside U.S.: $285 

An exciting new forum for clinical Research articles 
and translational cancer research Advances in Brief 

Minireviews 
CLINICAL CANCER RESEARCH Controversies in Clinical 

Cancer Research 
Vol. 3, 1997 (12 issues) 
ISSN 1078-0432 AACRmembers: $50; 

Outside Americas: $80 
Editor-in-Chiej Individual nonmembers: $105; 

John Mendelsohn, M.D. Outside U.S.: $145 
~ t i o n s :  $685; Outsde U.S.: $815 
Institutional submiptions indude a subscription 
to Gzmcef Rescarcb. Available only as a 
combined subscription. 

ORDER TODAY! 
Members, American Association 
for Cancer Research: 
To place your order, contact the AACR at 
(215) 440-9300) FAX (215) 440-9313. 
Members subscribing to any AACR journal auto- 
matically receive the W i w s  of the AACR. 
Institutions: Purchase all four journals and save 15% off the total submiption price, excluding postage outside U.S. 
Canada:Md7%Wtoallorders.MD:Addstatesalesta~. 

ChleND.31 o n R e a d e r ; B ' S w i e a ~  

I Nonmembers, con- 
ULCO, Inc. 

I 
P.0. Box 3000, Denville, 1yI 07834 
1-800-875-2997 or (201) 627-2427 
FAX (201) 627-5872 I 



Yes, I'd Love 
To Buy A Zeiss. 
Bu t  Can l 
Afford I t?  

I-mes, you can. 

Not even our competition questions that Zeiss sets the standards 
for quality and performance in microscopy. It has been that way 
for 150 years. 

What some scientists and engineers find surprising is that there is a 
superior Zeiss instrument to fit almost every budget. 

Skeptical? Then try this free offer: Ask us to have your local Zeiss 
representative call you with a price quote on the microscope you're 
considering. No cost. No obligation. No big sales pitch. 

But before you phone, know this: We want your business and 
we're ready to do all we can to satisfy you. With quality, 
performance and price. 

Call (800) 233-2343. Or fax us at (914) 681-7446. 

Zeiss. 150 Years of Precision. 150 Years of Value. 

n Carl Zeiss, lnc. 
Microscope Division 
One Zeiss Drive 
Thornwood, NY 10594 
E-mail: micro@zeiss.com 
http://www.zeiss.com 
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Bonobo 
The Forgotten Ape 
Frans de Waal 
Photographs by 
Frans Lanting 
";\ book that \\ill give the 

fourth great ape the visibility 

that this wonderful species 

deserves. . . .This book \vith 

its superb photographs and 

livid t es t  is a must." 

-Jane Goodall 

"Not since the publication of 

Jane Goodall's field research 

on chimpanzees, In the Shadori, 

$.Itan, has a book on infra- 

human primates appeared 

Snakes 
The EI-olution of 
Mvstery in Nature 
H& W. Greene 
Photographs by Michael 
and Patricia Fogden 

"This is a mar\-elous, well- 

written account of the 

science, natural history, lore, 

and poetry of snakes by a 

world authority. Greene has 

the valuable gift of sharing his 

oxvn many field adxentures 

with the reader." 

-Ed\vard 0. h'ilson 
S45.00 cloth, color photos 

Nuclear Rites 
A Weapons Laboratory at 
the End of the Coldliar  
Hugh Gusterson 
"An unusual and fascinating 

insight into the more personal, 

human aspects of how nuclear 

weapons scientists went about 

their \vork; xvhat they thought 

about; how they reacted to the 

protests against their work; 

and how, to some extent, they 

contributed to that work's 

demise." 

--Chemical &Engineering l errs  
S39 95 cloth, illuitrated 

Impure 
Science 
AIDS, Activism, and the 
Politics of Knowledge 
Steven Epstein 
"A thdrough and often 

dramatic account of the many 

ups and do\vns that ha\ e 

marked the battles to control 

the epidemic during the past 

1; >ears." 

-Son Francisco E.iaminer 

"A perceptive and useful 

analysis ." 
-Seri-York Tinies Book Rerierr 

lledicine a n d  Socleq.  S29.95 cloth 

\vith the potential to  trul?- Second Edition, in  r1i.o 1.o1unies Creating the 
startle and broaden our Rattlesnakes cold war Microcosmos 
thinking."-Publishers libekb 

Their Habits, Life Four Billionyears of 
539.95 cloth, color & b/n .  photos 

Histories, and Influence University Evolution from our 

on Mankind The Transformation of Microbial Ancestors 

Galileo 0lr~ Laurence M. Klauber Stanford Lynn Margulis and 

the World \Vith a New Foreword by Rebecca S. Lowen Dorion Sagan 
Harry Wr. Greene yowen studies one Foreword by Dr. LewisThomas 

Systems S 125.00 cloth. 2 volume bet, color case, and lvith much Aeri.in book 
8. b i ~ v   illustration^ 

A New Abridged new information, then packed wit11 information and 

Translation and Guide suggests a general interprets. fascinating detail, but all of it 

Galileo Galilei The Wood tion that is more penetrating to the purpose of demonstrat- 
. . -  . 

Translated and Edited by 
Q UC k a nd the than anything we have had ing how life iorms are 

Maurice A. Finocchiaro before on the subject." interwoven with each other." 

"Finocchiaro has done a Mandarin -Spencer R.iVeart, -The Ecologist 

superb job of presenting The h'orthern author of Suclear Fear ' ' '" paper 

Galileo to the modern Wood Ducks 545.00 cloth 

reader."-LVilliam A. LVallace, Lawton L. Shurtleff and 
author of Galilee's Logic $ christopher savage 

Dominion 
Discore'J' and Foreword by Sir Peter Scott 

Li~eMeitner NilesEldredge 

Si5.00 cloth, 519.95 paper, "[An] exceptional offering. .A Life in Physics 3err i n  paperback-"A personal 
illu~trated 

. . . X history of conservation Ruth Levin Sime essay on the human career 

M-ritten by a well-established 
told through the life stories of sel" I n  paperback- 

"A magnificent biography that paleontologist. . . . Eldredge's Mapping Cate txvo fascinating creatures:" 

c h i c a f l o  7rihune slhould help rescue Meitner book attempts to deflect Some 

i\ Memoir of Family, 
~34.95 cloth, color photos from oblivion. . . .The story, of our inner-directed 

Risk, and Genetic especially in the lead-up to consciousness outward, to  

Research the discovery of fission by take dominion not o\-er the 

Alice Fexler Poles Apart Hahn, Meitner, and earth but over ourselves. He 

l e l i .  i n  paperback rrith a nerr Parallel Visions of the Strassman, is absolutel! t~elieves the only way to that 

ajerriord-"I cannot think of  ti^ and antarctic gripping, full of t~vists and goal is through population 

another book that contains Galen Rowel1 false dax\-ns."-Sew Scientist control, and he is probably 

information about famill- in  paperback-'‘;\ dazzling .i Centennial Book, ca/$ornia Studies right."-Scient$c..imerican 

dyamics ,  clinical ganetics, in the H i , t o v  o j  Science, Choice S 11.95 paper 
eeography lesson." 0ut~tanding. icademic Book, 

and bench research in such a -Ifhi1 Street journal S 16.95 paper. illu~trated 
readable form." - -journal $ Commontvealth Club ofCaldornia silrer 

the .inierican ,lledical .issociation ~ l l e d a l i b r  n o n j ~ c c ~ o n  

S 14.95 paper, illustrated 524.9: paper, color photos 

At bookstore, or  ortier 1 - 8 0 0 - 8 2 2 - 6 6 5 7  

UNlVERSIT'f O F  CALIFORNIA PRE55 
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United States' Seafloor Dutch Republic Second Edition 
The View from GLORIA The Shaping of Discovery Nigel Henbest and Michael Marten 
James K Gardner, E. G. Ruestow With over 300 phorographs and images 
Michael E. Field, and Ruesrow demonstrates how the social obtained by telescopes and detectors operar- 
David C. Thrichell, Editors unease of the rwo 17rh-century pioneers ing at different wavelengths, this text pre- 
This book presents new, definitive studies of of microscopic dicovery, the Dutchmen senrs srartlingly different views of the solar 
the seafloor adjacent to the United States - Jan !jwammerdam and Anroni van system, stars, galaxies and, in this new edi- 
the West Coast, East Coast, Alaskan margin, Leewenhoek, helped spur their discoveries. tion, Harley's Comet and Supernova 1987A. 
Gulfof.Mexico and the Caribbean - from Though arguing that aspects of Dutch cul- 1996 
the GLORIA long-range sidescan sonar ture impeded serious microscopic research, 40324-3 
images. This specracular daraser has he also shows that the culture of the period 4087 

provided a new insight into the structural shaped how Swammerdam and Leewenhoek 
evolution of the seafloor, and the sedimen- responded to what they saw through the lens. 

Uncertain Knowledge 
tary processes that have modified it. 1996 

An Image of Science for a Changing 
360 pp. 

47078-1 Hardback $59.95 
World 

Hardback $125.00 R. G. A. Dolby 

Ion Channels \ f ia t  is science? How is scientific knowledge 
Plants in Changing Molecules in Action affected by the society that produces ir? In 

Environments David I.  Aidley and rhis book rhe author addresses questions such 

Linking Physiological, Population, Peter R. Stanfield as these using a technique of "cognitive play", 

and Community Ecology ion channels are crucial components of which creates and explores new links between 

F. A. Bazzaz living cells. s hi^ of ion channel rhe ideas and results of conremporary his- 

'This stud!. integrates and synthesizes infor- study includes up-to-date coverage of the tory, philosophy and sociology of science. 

marion on how disturbance changes rhe permeability and selectivity of channels. 

environment, how species hncrion, coexist, their gating and modulation, their response 56004-7 

and share or compere for resources in to drugs and toxins, and the human diseases 

Wilderness to 
Fruited Plain 

Patterns in in Modern France, in Temperate North America, 
Fungal Development 1750-1990 1500-present 
Siu-Wai Chiu and Harry W. Paul Gordon G. Whitney 
David Moore, Editors This book examines the role of science in "Lt"hzrrzqv i book provides a superb bmch- 

This first accounr of the developmental the civilization of wine in modern France. markj-om which to thoroughly and 

biology of fungi considers whether evidence Viticulture, the science of the vine itself, 
exists for the action of parrern forming and oenolow, the science of winemaking, 

wondrrfirlly illuctrated volume ... " 
-4. Mark Cowell, Ecoscience 

fruit body, on hyphae and the mycelium, and developed the understanding of rhe 
and on genetic control and nuclear wents complex structure ofwine that evenrually Paperback $32.95 

Hardback $54.95 Second Edition 
Richard A. Reyment and 

Physics and Chemistry 
at Oxide Surfaces Electronic Noise and "The second edirznn has been reworked to a 
Claudine Noguera Fluctuations in Solids considerable dpcQee and contains many new 
l'his book summarizes the present state of Sh. Kogan rgerences that desrribe advances in multi- 
knowledge on the microscopic behavior 

-Eric Grunsky, Computers and 

Paperback $39.95 

I 
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In situ hvbridization Forfast,sensitive 

has a new look in situ hybridization, look into . the DAKO GenPointm system. 
DAKC) GenPoint is a new in situ hybridization detection system based on 

catalyzed signal amplification for nucleic acid sequences. DAKO GenPoint 

has all the sensitivity you need to detect rare targets- but without all the 
- - 

Y 
trouble and expense of other 

DAKOGC - -- - methods. in fact. you don't need a 
w e d  signal Empldicatm *fahsitu b tWabm thermal cycler. The DAKC) GenPoint 

system detects even single copies of a target sequence with a simple 

manual procedure that gives you same-day results. 

So, take a look at DAKO GenPoint, and discover fast, sensitive in situ 

hybridization. For information, call 800-424-0021. 

Greater value through mnovabon. 

DM0 is a registered d DAKO Apj. 
DAKO GenPoint is a trademark d OAK0 Garpwathn. 

01997 DAKO Capwa6on. USA 
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NEW SECOND EDHION 1 
m 

the future direction of 

science and technology, yet 

relatively few Members have 

any training or background 

in science and technology. 

Learn how Congress 

operates, the 17 cardinal 

rules for working with 

Congress, how to influence 

the legislative process, and 

how to initiate and maintain 

communications with 

Members and staff. 

1996; 160 pages; $15.95 
(AAAS member price $12.76) 
Purchase /handling $4.00 per order 
AAAS Dibut ion Center 
PO Box 521 
Annapolis Junction, MD 20701 
Order by phone 
(VISAIMasterGrd only) 
call 1-800-222-7809 or 
fax orders to 301-206-9789. 



@FF$ With Us 
G O I N G  T O  E X T R E M E S  

T O  G E T  C E L L S  T O  G R O W ?  

SARSTEDT 
SARSTEDT, INC. 1025 St. James Church Road Newton, NC 28658-0468 Tel: (800) 257-5101 Fax: (704) 465-4003 

MAXIMIZE YOUR GROWTH POTENTIAL WITH NEW 
CELL+ CULTURE WARE FROM SARSTEDT. 

Uncross your fingers and put away your rabbit's foot. For hard-to-grow adherent cells, Cell+ now offers 

an innovative, positively charged growth surface that allows this cell culture ware to succeed 

where conventional, negatively charged surfaces may fail. 

The specially treated surface ensures optimal cell attachment for a variety of primary and continuous cell 

lines. The Cell+ surface utilizes nitrogen containing amino groups, so you may no longer need to 

coat with gelatin, collagen or polylysines. 

Cell+ cell culture products are available in a wide range of clear polystyrene dishes, plates and flasks. To 

find out which may be right for you, call 800-257-5101. 
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The Procter & Gamble Company 

INTERNATIONAL 

PROGRAM FOR 

ANIMAL ALTERNATIVES 

A Call for Research Proposals 
The Procter & Gamble Company is committed to 
the development and validation of new methods 
for testing the efficacy and safety of drugs and 
consumer products that eliminate or reduce the 
use of animals or distress imposed on animals. 
The lnternational Program for Animal Alternatives 
will provide funds for research toward these ends. 

Proposals will be accepted from any academic 
or nonprofit research institution worldwide. The 
Company is interested in proposals on the 
following topic: 

Modeling inflammation for 
safety or efficacy testing 

Inflammation in the following tissues/organs is of 
particular interest: 

eye 
skin 
oral mucosa 
respiratory tract 
gastrointestinal tract 
connective tissue 

Preference will be given to mechanism-based in vitro 
biochemical or cellular methodology which could 
reduce or eliminate the need for in vivo tests. 

Inquiries and requests for applications 
should be directed to: 

Program Administrator 
International Program for Animal Alternatives 

The Procter & Gamble Company 
Miami Valley Laboratories 

PO. BOX 538707 
Cincinnati, Ohio 45253-8707 

FAX: (51 3) 627-1 153 
extresprgim@pg.com 
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Cell SeleWbn ernd 
Transfer System 

r 
Se~lhe~mer 1995 and 

and Sons Wewetzer and 
Se~lhe~rner 1996 a d  
tiammm~ Grolhe Mss 
Hertensle~n Kurz and Wewe 
1996 

-rmp see FREE ths 0 ~ 1 x 3  VIDEO m &"I 

R-$1 wr FREE mM 
Demonstanon V& 

. . r] 
Se euec Le b e % ~ g  drawn Into Qulxelis ghSs  microppene rill orner cells remain In piace 

Phone 6301860 9700 
FAX 630 860 9775 
emall physiolcgy@s(oehngcomrn 
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.-. 
A rapidly developing interdisciplinay journal, with a global per- 
spective on basic and clinical biomedical research, Journalof 
BiomedicalScience is guided by an outstanding editorial board 
with editors on three continents and is widely distributed in Asia, 
Europe, and the Americas. The journal invites the submission of 
papers on significant original research and of current review 
articles. All manuscripts are stringently peer-reviewed. There is 
no page charge for publication. 

fleaan dinaywn 
and a q  inquirim t 

Or. C.C. Chang 
Room lml. IDSHI 
Tatpei 10S.Tarwan 
Tel.r8862731-151 
Fax +886 2 737.726 
E-mail: tiyan&s 
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HUMAN FRONTIER SCIENCE PROGRAM (HFSP) 

Bureaux Europe, 20 place des Halles, 67080 STRASBOURG Cedex, FRANCE 

Tel: 33 (0)3 88 21 51 21 Fax: 33 (0)3 88 32 88 97 E-mail: infoQhfsp.org 

CALL FOR APPLICATIONS FOR 1998 AWARD YEAR 
(Deadline for receipt of applications is 1 September 1997) 

The aim of the Human Frontier Science Program (HFSP) is to promote, through international collaboration, basic 
research to elucidate the complex mechanisms of living organisms, including man. Applications are solicited for the 
support of research grants, fellowships and workshops in the areas set out below. 

TYPES OF SUPPORT 

RESEARCH AREAS OF THE HFSP 
Basic Research for the Elucidation of 

The program will only support research that transcends national boundaries. Thus, research grants will be 
awarded for programs that involve collaboration between teams in different countries; fellowships are available to 
young post-doctoral scientists who wish to work in a different country; workshops are organized. 

(6) Brain Functions 

1. Elementary Processes 
2. Perception & Cognition 
3. Movement & Behavior 
4. Memory & Learning 
5. Language & Thinking 

RESEARCH GRANTS Grants for basic research (up to 3 years) carried out jointly by research teams in different 
countries. The principal applicant must be from one of the eligible countries*. 

(M) Biological Functions through 
Molecular Level Approaches 

1. Expression of Genetic Informatior? 
2. Morphogenesis 
3. Molecular Recognition & Responses 
4. Energy Conversion 

FELLOWSHIPS Long Term (1- 2 years) and Short-Term (up to 3 months) Fellowships for researchers 
early in their careers and from the eligible countries* who wish to do post-doctoral 
research in foreign countries, or for young researchers from outside the eligible countries 
who wish to do research in one of the eligible countries*. 

WORKSHOPS International workshops can be organized by researchers'from the eligible countries. 

* Current eligible countries are Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Italy, 
Japan, Luxembourg, the Netherlands, Portugal, the Republic of Ireland, Spain, Sweden, Switzerland, the 

United Kingdom and the United States. 

RESEARCH GRANTS AND LONG-TERM FELLOWSHIPS : APPLICATION DEADLINE IS 1 SEPTEMBER 1997 
(awards to be announced in April 1998) 

Applications for Short-Term Fellowships and Workshops  can be submitted throughout the year 

Guidebooks and application forms will be available in mid-April 1997 and may be obtained upon written request 
by addressing the form below to the HFSP or by E-mail. Applications using previous year's forms are not accepted. 
You can retrieve copies of our guidebooks and application forms from our anonymous FTP server at ftp.hfsp.org or 
from our World Wide Web site at http://www.hfsp.org 

1, Surname First name Research Grant 

Institution 

Postal Address 
Long-Term Fellowship 

Short-Term Fellowship 

II Workshop 
[please check the relevant box(es)] 
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A T A S T Y  R E D U C T I O N  1N 

T H E  PRICE O F  Z U C C H A N A .  

- -  -, e x  SUCH A DEAL ON DNA. JUST 6 0 c  A BASE. 

r h t o m  DSA SVntheas FY~cer 

- -. < a 
z a ,  ' *- , -Attention shoppers. You don't have to settle for web site at www.operon.com. -3.- 

7, second best, to save a bunch. Buy the Zucchana, and Shopping for custom DNA .-; '*wma 
T;L,~? 1. you get both price and quality. No compromises. 
::*s. . 3 - has never been easier. 
. Operon now makes custom DNA on the 0.05 p o l e  Fast turnaround, high purity, . , 

scale for just 604 per base, with a $5 set-up unconditional 
5-,. '- : fee. Larger scales are also very affordable. 
t?: *!- * : 

guarantee, and great prices. No wonder 
'c :We offer a complete range of mods- I 

-dp2; _ ,  , u . \ s f  
Operon is the market leader in cus- 

r , . s. : cations, so you can enjoy "one-stop- tom oligos. So if you're in the market 
"-9 ". shopping" for all your custom DNA for DNA,put the Zucchana on your 
e* 5 j "  needs. And at Operon, you can order .e$+ . shopping list today! Operon. 
3-,, - .* , - by phone, fax, e-mail or just visit our Anydung is possible. 

- .; - * 
.* ? I 

--4> 
i4- .= '@ i, 
S,-J 

- (- 
rd; %me: (8W) 688-2248 or (510) 865-8644. Far: (510) 865-5255. e-mail: dna@opemn.com Web: httpJ/www.opemn.com &- -23 *** ";.,iW?:, .- . ,. . ;q% i 01996 Opron Tecbnobgk Inc., loo0 Atlantic Avenue, AIameda, CA 94501, USA NIHBPA 263-00033233 * ** 
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PRODUCTS & 
MATERIALS 

Thermoscanner Watch manual sequencing, cloning, polymerase 
The Thermoscanner Watch makes tempera- chain reaction, in vitro transcription, and 
ture reading as easy as point and press. The probe labeling. The kit can recover more 
Thermoscanner eliminates the need to than 10 pg of DNA per reaction, with a 
touch any hot surface; it detects infrared ra- purity twice that of cesium chloride gradient 
diation and converts this information to a purification. The process requires less than 

30 min. Boehringer Mannheim. F o r  i n fo r -  
ma t ion  ca l l  800-428-5433 o r  c irc le 143 o n  
the  reader service card. 

H 

Whole Gel Eluter 
The Whole Gel Eluter and Mini Whole Gel 
Eluter are unique electro-elution tools that 
simultaneously elute and collect multiple 
protein bands from whole polyacrylamide 
gels. Whole gel eluting rapidly extracts all 
proteins through the thickness of an entire 
preparative gel. Individual bands or groups of 
closely spaced bands are collected in liquid 
fractions within 25 min, making samples 

temperature value. It can be used on objects ready for subsequent analysis or bioassay. 
such as hot plates, water baths, and process- The Whole Gel Eluter is for standard size gels 
ing production lines. Whatman. F o r  i n fo r -  (14 by 16 cm or larger). The Mini Whole Gel 
mat ion  ca l l  503-648-0762 o r  c i rc le  141 o n  Eluter accommodates both handcast and 
t he  reader service card. precast mini gels. Whether you are screening 

complex protein mixtures or purifying well- 
H resolved proteins, the Whole Gel Eluter in- 

creases the power and capabilities of vertical 
Genomic DNA Extraction electrophoresis. Bio-Rad Laboratories. F o r  

OrnniPrep is a kit that generates pure ge- i n fo rma t ion  ca l l  510-741-1000 o r  c irc le 
nomic DNA that hydrates in minutes. The 144 o n  the  reader service card. 
kit is based on a two-step, 30-min protocol 
for removing protein and other impurities. H 
Extracted DNA is on average 100 kb in size 
and has an A26dA280 ratio between 1.8 and Protein lsoform Differentiation 
2.0. The genomic DNA extracted can be The EpiTag System of vectors and antibod- 
easily digested by restriction endonucleases ies makes differentiating nearly identical 
and can be used in polymerase chain reaction proteins simple and efficient. This differ- 
and other applications. G e n o  Technology. entiation is often a problem in functional 
F o r  i n f o r m a t i o n  c a l l  314-534-0075 o r  studies in which a mutation in a protein 
c i rc le  142 o n  t h e  reader service card. does not dramatically affect the protein's 

size or charge. Using EpiTag vectors, re- 
H combinant proteins can be quickly differen- 

tiated from one another using horseradish 
Plasmid DNA from E. coli peroxidase-conjugated anti-myc or anti-V5 

The High Pure Plasmid Isolation Kit isolates antibodies. Inv i t rogen.  F o r  i n f o r m a t i o n  
plasmid DNA from E. coli mini preps. The ca l l  800-955-6288 o r  c i rc le  145 o n  the  
isolated DNA is ready to use in automated or reader service card. 

Newly offered instrumentation, apparatus, and laboratory materials of interest to researchers in all disciplines in 
academic, industrial, and government organizations are featured in this space. Emphasis is given to purpose, chief 
characteristics, and availability of products and materials. Endorsement by Science or AAAS is not implied. Addi- 
tional information may be obtained from the manufacturers or suppliers named by circling the appropriate number 
on the Readers' Service Card and placing it in a mailbox. Postage is free. 
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Nonventilated UV Chamber 
This Nonventilated UV (ultraviolet) Cham- 
ber is designed to improve the accuracy of 
polymerase chain reaction and tissue culture 
procedures by reducing the chance of con- 
tamination during DNA sequencing. The 
chamber is a still-air enclosure that contains 
both fluorescent and UV germicidal lamps. 
Access is provided to the chamber through 
thumb knobs on the comer doors. Cole- 
Parmer Instrument. For information call 
800-323-4340 or circle 146 on the reader 
service card. 

Capillary 
Electrophoresis System 

The PIACE System MDQ, an advanced cap- 
illary electrophoresis system for the biotech 
and pharmaceutical industries, is designed 
for both methods development and quality 
control. The demanding applications it can 
handle include the separation and quantitation 
of highly polar pharmaceuticals, basic com- 
pounds, and chiral isomers. It also allows for 
easy validation of applications such as quan- 
titative assays and trace impurity identifi- 
cation. In methods development, a single 
sample can be run with up to 36 buffer formu- 
lations, for multiple parameter method de- 
velopment. After a method is developed, the 

assay can be readily transferred to the quality 
control laboratory, where the system can run 
up to 96 samples. It works with a range of 
sample sizes, accommodating 96-well plates 
or a 48-position tray that holds 2-ml vials, 
0.5-ml tubes, or polymerase chain reaction 
tubes. Beckman Instruments. For informa- 
tion call 800-742-2345 or circle 147 on 
the reader service card. 

working temperature range is from -200°C 
to 232°C. It exhibits excellent chemical re- 
sistance and is clearer than virtually all other 
fluoropolymer tubing. Chemfluor 367 tubing 
can be used in various markets including 
environmental, instrumentation, laboratory, 
medical, semiconductor, general industrial, 
and beverage. Norton Performance Plas- 
tics. For information call 800-526-7844 or 
circle 148 on the reader service card. 

Fluoropolymer Tubing 
Chemfluor 367 is scientific grade fluoro- 
polymer tubing engineered for higher purity, 
superior surface smoothness, and clarity 
without compromising the properties of 
standard fluoropolymer tubings. Its unique 
molecular structure and small grain size give 
Chemfluor 367 various advantages over 
competitive products. Its inside surface is six 
times smoother than comparable tubing. Its 

Literature 
Counting Aqueous Samples by LSC provides 
technical tips on liquid scintillation count- 
ing. Use of the Topcount for Radioactivity De- 
terminations in Wipe Test describes the use of 
this microplate scintillation and lumines- 
cence counter. Packard Instrument. For 
information call 800-323-1891 or circle 
149 on the reader service card. 

Biochemical Catalog 1997-1 998 describes an - 
extensive line of dyes, biological stains, and 
specialty products. It features polyclonal 
antibodies, reagents for polyacrylamide gel 
electrophoresis, and several grades of agarose 
for immunochemistry and molecular biology 
applications. Polysciences. For information 
call 800-523-2575 or circle 150 on the 
reader service card. 

The Cell Culture Center 
1 A National Resource 

-& The Cell Culture Center is a national resource facility established by the NIH to provide 
customized, large scale, cell culture services for basic research laboratories. * The Center is supported by the U H  to give you access to a g e  scale cell culture at 
minimal cost. Th~s enables you to focus more of your valuable resources on fundamental 
research problems. In addit~on, the Center prov~des access to large quantities of cells or 

1- protein so you are not l~mited by the cell culture capacities of your own facility. 

Your cell line or custom protocol is adapted to large scale production, and cells are 
delivered in the quantity and frequency you desire. Numerous common cell lines, such as 
HeLa, CHO, Sf9lbaculovirus, hybridomas, etc. are also routinely produced at the Center. 

All investigators from basic research laboratories and institutions are eligible to use this 
national non-profit resource. 

For more information, please visit our home page 
on the worldwide web or contact: 

.pO TO 5CIe % 
Mark Hirschel, Ph.D 
National Cell Culture Center 
8500 Evergreen Boulevard 
Minneapolis, MN 55433 

0, 

Phone: 800-325-1 1 12 Fax: 612-786-0915 C 4 ~  i,i sEe++u 

E-mail: ncccinfo@nccc.com http:llwww.nccc.com CEll CU ~ U R E  CENTER 
The Cell Culture Center is sponsored by the National Center 
for Research Resources, National Institutes of Health. 

832 Circle No. 18 on Readers' Service Card 



I E:,,cl\ott~% Attention 
"ord~erfect for windows I : L L ~  

I ,  and MicrosoftqWord 97 Users: 

I" .,-.S- Y.Y I~ . , , I I ~ ,  Iml.y.1 ---,.I",. mY.ny,,"p., 

from Word's or Wordkrfeds Tools menu. 

1 MORTON . 

Circle No. 33 on Readers' Service Card 

Total quality management in carbohydrate 
and pharmaceutical chemistry. 
We offer cGMP capabilities in the scale you need-bench to 
pilot to bulk in carbohydrates, bulk pharmaceuticals and 
intermediates. Total quality management is built into every 
process to assure that your requirements are met on a 
reproducible basis, batch after batch. Our dedicated and 
trained staff assures dependable economics to allow us to 
deliver at budgeted costs. We are committed to quality. 
Request information. 

I 
PFAlSTlEHL LABORATORIES, IHC. 
The source for carbohydrate chemistry 
1219 Glen Rock Avenue I Waukegan, IL 60085-0439 
W623-037O*Tdl Free:l-8001383-0126*FAX:847/623-9173 
International: Pfanstiehl (Europe) Ltd. 
+44 (0) 1606.331825 FAX: +44 (0) 1606.331826 

http://www.pfanstiehI.com e-mail: info@pfanstiehl.com 
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IVF InjectIan Needle> 

Crransgenlc Needle I - L 
Produced by 

Micropipette Fabrication Instrumentation 
from 

4+ 
SUTTER INSTRUMENT COMPANY 

40 LEVERONI CT., NOVATO, C A  94949 
PHONE: 41 5-883-01 28 FAX: 4 15-883-0572 

EMAIL: INFO@SURER.COM WEB: WWW.SUTTER.COM J 
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TRI Re 7 t t i  Solutions For 

The classic single-step method has been significantly improved to 
provide higher yields, a shorter protocol, and higher quality RNA 
from difficult sources! (Anal. Bicxhem. 225: 163. 1995. Blotechnigusr. 19:942. 1995.) 

for cells and tissues fbr liquid samples for whole blood and plaal 

-mrminEIIIRI,IL 
5645 Montgomery Rd. 
Cincinnati .  OH 452 12 
Phone: 5 13-84 1-0900 

888-84 1-0900 
k~ 513-811-0080 
E-mail: Info@mrcgene.com 

VWt our w h i t e  at. 
hap-J/www.rnrcgene.com 

Can be used to  simultaneously 
isolate RNA, DNA and proteins. 

Isolates high quality RNA in 
less than one hour. 

Effective with cells, tissues. 
liquid samples and tilood. 

Isolated RNA is read for 
N o d e r n  blotting R.PCR, 
and other applications. 
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Dr: Michael Hengartner; a staff member at Cdd Spring Harbor l.&uratwy in Newybrk, was the fint 
*', , Grand Prize winner of the 1995 PhanMda BkXecf~ & Prize For 
.-. I 

G E T  P U B L I S H E D  

~ A N D  A T R I P  T O  

BY W R I T I N G  1 .  

If you're a recent Ph.D. graduate whose thesis work was in 
molecular biolagy, we'd like to'tongratulate you. We'd also like 
to give you a little recognitian for a job well done. All you have 
to do is enter an essay based on your graduate thesis to the 
1997 Pharmacia Biateeh & $cience Prize forYoung Scientists. 

Your essay will be revievd by a panel of distinguished 
scientists-who will then select one Grand Prize winner and up 
to seven ather winners% Grand Prize winner win me* the 
rewards mentioned above; all othw winners will receive $5,000 
each and a free trip to Sweden to attend the award ceremony. 

&en in the field of molecular biol0gy.b errter; you must submit 
a 1,000 word essay that describes your thesis work and 
places it in perspective with regard to the field of molecular 
biolog)rThe essay may be Klbmied in either Ehglish, French, 
G m ,  Spanish, Japanese, or Chinese (Mandarin). 

The closing date for entries is 30 June 1997. All prizes will 
be prrrented in Sweden in December 1997. Full details and 
the requimd entry fbrm can be obtained from: 

the administrator of the Award Commitbee at the address 
below 
within the Science homepage at Mtp~/www.aaas.orglxience/ 
prize.htrn 

To be eligible, you must have received your Ph.D. between within the Pharmacia Biotech homepage at h t t p J I w .  
I January and 3 1 December 1996. Your thesis work must have biotech.phm&se 

The Award Committee IN IOLBCULAI BIOLOGY 1+97 

Pharmacia Biotech & Science Prize forYoung Scientists 
~ f m n E u o p e - b e n c e ~ 1 4 C e o r g e N S t r e e t ~ , C B Z  IHHtlKTd:+44 IW3OM67.F-Qci-44 IWXIL068 

tirqwnes fmn USA and Omer - h, 1200 New Yak Anrue. PM!- DC XXXS USAT& 202-32W504W504 FPC 202-289-7562 
- - . . - - - . - .- - . -- - -- - - - . 


