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Introducing a Complete Line of Microplate Counters for 
Non-Isotopic Assays 

microplate scintillation 
and luminescence counter, 
introduces three new 
non-isotopic microplate 
instruments. 

SpectraCountTM 
photometric Microplate Counter features unique single 
beam detection to extend the linear range of UVIVIS 
measurements and to handle a greater variety of 
microplates, including 6, 12, 24,48 and 96-well plates. 

FluoroCountm Microplate Fluorometer is the only 
fluorescence microplate counter with a user selectable 
external excitation source. FluoroCount gives unmatched 
sensitivity for a wide range of assays. Its unique close- 

proximity detection design can 
be configured for either top or 
bottom reading, for both solution 
and cell-based assays. 

I Total System Support for 
rnicrovlate counters is only as 
depnhable as the cornp& that 
provides it. Packard's unique 
range of luminescence and 

I fluorescence reagents, its 

LumiCountTM Microplate Luminometer specialty microplates, and its service 

uses digital photon integration technology to and applications support will ensure 
le performance you need today measure glow luminescence assays with high 

sensitivity. Combined with Packard's enhanced nd tomorrow. 

chemilurknescence technology, LumiCount 
makes it possible to measure a wide variety 
of assays in both 24 and 96-well plates. 

'or complete details please call Packard 
t 1-800-323-1891 (U.S. only), 

I 203-238-2351 or visit our web site. 

Count on Packard ... we bring you solutions. 

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tela 203-238-2351 Toll Free. 1-800-323-1 891 FAX. 203-639-21 72 a P A C ~ D  & site: http~/www.packar~inst,com ,mail: web~aster@packardinst.com 

A Canberra Company 
Packard International Otflcas: 
Australia, Mt Waverley 61-3-9543-4266; Auetrla, Vienna 43-1-2702504; Bblglum, Brussels 32-2-4668210; Canada, O m  1-800-387-9559; Central Europe, Schwadorf, Aus. 43 456 2230 Olf 
Denmark, Greve 45-42909023; France, Rungis (33) 1 46.66.27.75; Germany, Dreieich 49 6103 385-0; Italy, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3666-5850; 
Netherlands, Groningen 31 -50-5413360; Tilburg (013) 5423900; Russia, Moscow, 7-095-238-7335; SwlkeNnd, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 01734 84498. 
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TO ARRIVE AT THE TRUTH, 
HANG A LEFT AT INNOVATION. 

hen meet the challenges that have never been met. Y- 
Test the idem that have never been tested 

Explore the parts that have never been explored. 

See the sides that have never been seen 

AND FIND IT 
on a Macintosh. 
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Tet-Onnet-Off Expression Systems & Cell Lines , 

Tet-Off Tet-On . G 
Dox - + 

Figure I, Inducible onlofl control of gene exprettion. HeLa Tet-Off and Tet-On cell 
lines stably expressin a tet regulated pTRE-derived plasmid with the E. colilacZgene 
were cultured in the atsence or presence of 1 lg lml  Dox. For Northern analysis, 10 ug 
of total RNA per lane was hybridized simultaneously with IacZand GAPDH probes. 

Fiaure 2. Inducible, hiah-level exuression of the Bcl-2 auoutosis a w e .  HeLa S3 
TG-Off Cells stably transformea witn'tet-regulate0 pTRE-Bcl-2 were grown in 2.0.0.006. 
0.004, 0.002, 0.001, 0.0005, 0.00025, and 0 uglml of Tc (Lanes 1-8, respectivelyl. A 
Western blot containing 100 UP of total protein from each condition was simultaneously 
probed with human Bil-2-spkif ic and human cyclin-Bl-specific mouse monoclonal 
antibodies. Tc gave 100-fold induction of Bcl-2. 

Revolutionary system 
for tightly regulated 
mammalian gene expressic 

CLONTECH's new Tet-On and Tet-Off Gene Expression 
Systems (#K1621-1 and K1620-1, respectively) and Cell Lines 
(please inquire) provide high-level gene expression in  
mammalian cells. Obtain induction levels of more than 
1,000-fold in response to tetracycline (Tc) or doxycycline 
(Dox), a tetracycline derivative. Induction i s  precisely 
regulated by the concentration of Tc or Dox in the media so 
you tightly control expression levels. Also, induction is 
specific to  the cloned gene, eliminating the pleiotropic 
effects that occur in many other inducible systems. 

The tight, precise, and specific response of the Tet Systems 
make "in vivo biochemical" studies possible for the first 
time-a feature that makes this system ideal for studies of 
gene function. Get highly reproducible gene function data 
with the Tet-On and Tet-Off Expression Systems. For more 
information or to  place an order, cal l  800-662-CLON or 
contact your local distributor. 

. . .. . . - . -. .. 
Use of trtracycline controllable expression sysbms is coverad under U.S. patent 15.464.758, 
ass~pned to BASF Biorssearch Corp. Prior to purchasing these products, nonacademic research 
~nstitutions a n  nquired to ohbin a Lcansa from BASF. For licensing infomation, please contact Fmy 
Porter, Dir. of Business Development at BASF(fax 51&755-05061. 

DON'T EXPERIMENT WITH ANYTHING ELSE. 

1020 East Meadow Circle. Palo Alto, California 94303 USA 

FAX: 800-424-1 350 41 5-424-1064 TEL: 800-662-CLON 41 5-424-8222 
E-mail: techOclontech.com orders&lontech.com Internet: hnp://www.clontech.com 

Q1996. CLONTECH Laboratories, Inc. IAW~W 
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edited by PHIL SZUROMI 

Bonding in clusters 
Alkali clusters are model sys- 
tems for studying the effect of 
different types of bonding on 
unimolecular reactions, in par- 
ticular those involving weakly 
bound complexes. In the absence 
of spin polarization, chemical 
bonds are formed; in clusters 
with aligned spins, van der 
Waals bonding dominates. How- 
ever, the latter are high-energy 
structures that are difficult to 
stabilize and characterize. Higg- 
ins et al. (p. 629) have used 
ultracold heliumdroplets to sta- 
bilize the Na3 trimer in the low- 
est quartet (spin-aligned) state. 
They could follow its dissocia- 
tion into an atom and a co- 
valently bound dimer. Such stud- 
ies provide insight into three- 
body intermolecular forces. 

Digitizing x-rays 
Radiography is a major diagnos- 
tic tool in health care but is still 
in analog (film) format. One 
form of digital radiography cur- 
rently under development, x- 
ray-sensitive photoconductors, 
has been materials limited. Wang 
and Herron (p. 632) have now 
prepared inorganic-organic nano- 
composites that combine the 
advantages of the inorganic 
component (high x-ray absorp- 
tion efficiency) and of the or- 
ganic component (good dielec- 
tric properties and ease of thin- 
film preparation). 

Siberian points 
A distinctive Paleoindian tra- 
dition that arose in the late 
Pleistocene in North America 
(Clovis) is in part characterized 
by fluted lanceolate points. The 
origin of the fluting has been 
uncertain but it has generally 
been thought to have arisen in 

Regulating bone development 
The regulation of the replacement of cartilage by bone is crucial 
for bone formation because it determines the shape and length of 
skeletal elements. The role of Indian hedgehog (Ihh), a member 
of the hedgehog family of secreted signaling molecules, in bone 
formation is the focus of two papers (see the news story by Roush, 
p. 579). Vortkamp et al. (p. 613) found that Ihh is expressed in 
cartilage cells (chondrocytes) and regulates the rate of their differ- 
entiation in hypertropic cartilage. One of the targets of Ihh sig- 
naling is another signal, parathyroid hormone-related protein 
(PTHrP). In response to Ihh, PTHrP is expressed in the perichon- 
drium, the membrane around the cartilage. Lanske et al. (p. 663) 
knocked out the PTH/PTHrP receptor and show that its expres- 
sion in the chondrocytes is necessary to mediate the effects of Ihh 
and PTHrP on chondrocyte differentiation. 

North America; similar tech- 
nology had not been recognized 
in Siberia. King and Slobodin 
(p. 634) now describe a single 
fluted point and many other 

lanceolate bifacial points from 
the Uptar site in northeastern 
Siberia. The artifacts have a 
minimum age of 8300 radiocar- 
bon years before the present. 

An unquiet sleep 
Improvements in three-compo- 
nent broadband seismometers 
have extended the frequency 
range ofdetectable ground mo- 
tions. Kaneshima et al. (p. 642) 
set up an array of such seismom- 
eters at Aso volcano in Japan 
to record the unusually long- 
period tremors (about 15 sec- 
onds) that occurred during a 
quiescent cycle of this active 
volcano. Long-period tremors 
may be related to interactions 
between a shallow, fractured 
hydrothermal system and the 
underlying magma reservoir. 

LTD and learning 
Long-term potentiation and 
long-term depression (LTD) of 
neuronal synaptic strength in 
the brain may underlie learning 
and memory. A new type of 
LTD has now been described in 
the mossy fiberXA3 region of 
the hippocampus. Kobayashi et 
al. (p. 648) show that LTD is 
induced presynaptically in this 
region by activation of meta- 
botropic glutamate receptors 
(mGluRs). Yokoi et al. (p. 645) 
confirmed this in mice that do 
not express subtype 2 mGluRs, 
which are normally expressed at 
the mossy fiber- presynapse. 
Mossy fiber LTD was abolished 
(although the mice could still 
perform spatial learning tasks 
normally), suggesting that this 
form of LTD does not underlie 
spatial learning. 

Prion phenotypes 
in yeast 

Mammalian prion diseases are 
caused by the transmission of an 
infectious protein. In yeast, cer- 
tain phenotypic traits have 
been found that also do not re- 
quire nucleic acids for transmis- 
sion. Patino et al. (p. 622; see 
the news story by Vogel, p. 580) 

have now confirmed that one of 
these traits can really be consid- 
ered to act as a yeast prion-the 
phenotype is explained by a 
protein conformation that, 
once induced, can be trans- 
mitted to other newly synthe- 
sized proteins. 

Methylation and 
plant development 

Methylated bases are scattered 
throughout the genomes of 
plants and animals, but their 
function has not been clear. 
Ronemus et al. (p. 654; see the 
news story by Pennisi, p. 574) 
used antisense to a methyl- 
transferase gene to  produce 
Arabidopsis plants with a re- 
duced amount of genomic cy- 
tosine methylation. As ob- 
served in another mutant (ddm) 
with reduced methylation, 
demethylation was detected in 
multicopy genes. In contrast to 
the ddm phenotype, plants 
carrying the methyltransferase 
antisense gene also showed a 
loss of methylation in four of 
the five single-copy genes ana- 
lyzed. The effects on plant de- 
velopment were striking, per- 
haps reflecting the altered func- 
tion of the demethylated single- 
copy genes. 

Motors in neurons 
The growth cones of neurons 
move by the extension of 
filopodia that extend out from 
the cells in a process that in- 
volves the actin cytoskeleton. 
In order to produce movement, 
actin filaments need to inter- 
act with a motor protein. 
Wang et al. (p. 660) have 
shown that a particular non- 
muscle myosin, myosin-V, acts 
as the motor protein for filo- 
podia1 extension. 
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Chemiluminescent Protein Detection 
with Western-Star" 

Western-Star" is highly sensitive and ideally 
suited for the detection of picogram quantities of 
proteins in membrane-based irnrnunoassays. West- 
ern-Star incorporates a new "bright" chemilumi- 
nescent substrate, Tropix CDP-Star", resulting in 
rapid film exposures of only 1 sec to 5 min. 

Unlike enhanced luminol methods which have 
a rapidly decaying light signal, Western-Star gen- 
erates a high intensity light signal that persists from 
hours to days, easily enabling multiple film re-ex- 
posures. The high intensity, long-lived signal also 
makes Westem-Star ideal for direct imaging with 
phosphor screen and CCD cameras. 

Western-Star is used with nitrocellulose, PVDF 
and nylon membranes. Unlike colorimetric de- 
tection, blots generated with Western-Star are eas- 
ily reprobed and conveniently imaged, providing 
immediate hard copy records. 

Tropix Circle No. 28 on Readers' Service Card 

Quantitative PCR with Luminescence 

PCR-Light" is a rapid and sensitive system 
for the quantitation of PCR products. Due to the 
high sensitivity of chemilurninescence, detection 
can be performed during the exponential phase of 
amplification resulting in accurate quantitation of 
initial target over a wide concentration range. 
PCR-Light is particularly useful in virus and RNA 
quantitation assays. PCR-Light eliminates prob- 
lems due to detection of primer-dimer artifacts. Re- 
sults are obtained in approximately 3 hours. The 
assay is performed in microplate or coated bead 
formats. 
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"Brighter" Luminescent Alkaline 
Phosphatase Substrate - CDP-StarTM 

CDP-StarTM alkaline phosphatase substrate is 
ideal for chemiluminescent Southern and western 
blotting and immunoassays. CDP-Star offers up 
to 10-fold greater signal intensity than other alka- 
line phosphatase substrates, enabling shorter film 
exposures ranging from 1 second to 15 minutes. 
CDP-Star generates a long-lived signal which per- 
sists from hours to days, enabling multiple re-ex- 
posures and easy control over signal-to-noise. The 
high intensity, prolonged signal makes CDP-Star 
ideal for phosphor screen and CCD camera imag- 
ing. CDP-Star offers high sensitivity in both blot- 
ting and imrnunoassay applications. 
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Reporter Gene Assays I 
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--- "-3 to Find 
the Perfect 
Tra--?C--l 

Tool. 
If you're looking for a 

transfection tool that provides 
maximum transfection efficiency, 
look no further. The PerFect 
Lipid" Transfection Kit allows 
you to test a panel of eight unique 
lipids so you can quickly and 
easily find the one that yields the 
highest efficiency in your cell line. 

Maximize Efficiency 
The efficiency of lipid- 

mediated transfection varies 
greatly depending on the cell 
line and lipid used (Figure 1). 

Department. 
For perfect transfections 

with every cell line, there's no 
better choice than the PerFect 

w4 wI prj w4 wd w4 w.1 w4 

Lioidm Transfection Kit and 
Figure 1: Percent blue cellsproduced by 
transfech'on ofCHO cells with a W c o n t r o l  
vector 1~n'ng PerFect Lipids" (pFxXl -PFxn8). information or to place your 

Bgalactosidase, stained un'th Xgal. 

Minimize Cost 
Once you've found the perfect 

lipid you can continue to achieve 
optimum transfection efficiencies. 
Each PerFect Lipidm is available in 
individual pack sizes that are con- 
venient and economical to use. 

Tested for Results 
To make it even easier 

for you to choose the right 
lipid, we've tested the PerFect 
Lipidsm in a variety of common 
cell lines. To see for yourself, 
check out our web site 
(http:llwww.invitrogen.com) 
or call our Technical Services 

That's why we developed the order, call today. 
PerFect Lipidm Transfection Kit. 
Now finding the right lipid for 
your cell line is easy. Simply 
transfect the supplied P-galac- 
tosidase reporter plasmid with 
each of the eight PerFect Lipidsm 
(pFxml -8) and assay for the 
Percent of blue cells (Figure 2). Circle NO. 26 on Readers' Service Card 

N#l-- 

Telephone (619) 597-6200 
Fax (619) 597-6201 

http://www.invitrogen.com 
1-800-955-6288 

Mb'oumBV Belg~m 0800 11 1 73 The Netherlands 06 022 8848 
De Schelp 12,9351 NV Leek Denmark 8W 188 67 Noway 8W 113 70 
The Netherlands 
Tel: t31 (0) 594 515 175 

Rnland 990 31 8W 5345 Sweden 020 795 369 
France 19 31 8W 5345 Sw~kerland 155 1966 

Fax. t31 (0) 594 515 312 Germany 0130 81W 43 UK 0800 96 61 93 
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Israel 02 524 447 i 2 9  29 7@3 
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Japan 03 5684 1616 Taiwan 886 2 381 0844 
F r m  all other countries, please contact our European headquarters at t31 (0) 594 515 175 

PerFect Lipids" are manufactured by Genta, Inc. and licensed lo lnvitrogen Corporat~on. 



WE'VE 6;3C:TED 

OUR NUvYiLiS A LOT. 
Sigma BioSciences Announces 4 New and lmproved Ways To Help You Grow. 

We've improved the industry's most complete line 
of serum-free and serum-reduced medium kits. Now 
available: 

Endothelial Medium Kit - Product No. EMK-2 
Fibroblast Medium Kit - Product No. FMK-2 
Keratinocyte Medium Kit - Product No. KMK-2 
Melanocyte Medium Kit - Product No. MMK-2 

The most beneficial improvements are in product 
performance and packaging. Now offered as a basal 
medium with a single supplement, our kits provide 
everything you need for a complete growth medium. 
For storage and use convenience, kit components are 

shipped at the same temperature in one box. But the 
improvements don't stop there. We've been able to 
extend expiration dating on our new kits, so your medi- 
um will perform better, longer. And for customers who 
need lower volumes, we've added a new 100 ml size. 

Significant improvements in product, performance, 
packaging, and storage must mean a significant jump 
in cost, right? Not with our four new specialty media. 
We're bringing it all to you at more competitive prices. 
The more we give you, the less you pay- that's a real 
improvement in numbers! 

We Can Now Deliver An lmproved Serum Free, Specialty Media. 
But You'll Have To Pay Less For It. 

6OCk325-3010, or 314-771 -5750, Collect E-mail: sigma-techserv@siaI.com Sigma Chemical Company P.O. Box 14508 St. Louis, MO 63178 USA 
Germany: 01 30 51 55 France: 05 21 14 08 UK: 0800 373731 Ikaiy: 1678 2701 8, Be lg iu tnWhdpk 0800 14747106 022 4748 USAICanada: 800 325 3010 

Visit us on the Internet: hnp:llwww.s~gma.s~al.cOmmi~~~~s.hbTl 
Circle No. 2 on Readers' Service Card 
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The Universal Softw tion for Bio-Medi 
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From a single copy gene, a rnn.'4 

gene family, or an entire YAC 

you can identify the cognate clod 

Or let Genome Systems convert 

even the largest YAC into 

overlapping sets of PI or 

A 

PAC/BAC PCReble D#LI Pools 
Genome Systems provides its PAC/BAC libraries in 

convenient DNA pools for screening by PCR'. 

Depending upon your choice of kits, enough DNA is - Our rend-s Includr; 

provided for 26 or 60 screens. P1 (85kb) genomic library screening service (human. 

Our Hlgh Density Fllbsrr Can Be Hybrldlxed 
ES mouse for knockouts, rat and-drosophila). 

with Your Cholee of Pmb- Human PAC; or Human, Mouse ES 129/SvJ, Mouse 

Genome Systems double-spots up to 150,000 colonies C57BU6, Mosquito or Zebrafish SAC (120kb+ insert) 

on 22 by 22 cm filters. (36,864 spots per -' genomic library screening services. 

Double-spotting makes it  easy to identib 1 dAGE human, and mouse cDNA clones. 
positive colonies over the backgraur 

om gene knockout services. 
noise generated by h ybridizatior 

probes. rched 129/SvJ mouse SAC 

y and 129/SvJ ES cells. 
In addition, the clone address 

be easily determined by the 1 rner P1 or PAC/BACTY 

position of the two hybridization services include: 

signals created by double spottir- ' DNA Preparation 

PAC/BACTY clones in a matter of days. 

- ...... ...................... . .......... . ......... . ..... . ......,,. ,.-- ....... -.,".--.- ..,... - w,.,,.. ., ..,, .,.- .... ".,, 
8620 Pennell Drive 
St- Louis, Missouri 63114, USA 

(800) 430-0030 or, (314) 6920033 
Facsimile: (314) 692-0044 

DNA lnsert End 

Sequencing 

DNA lnsert 

Orientation 
I 

DNA Subcloning 

France: Appei gratuit 05902104 

Germany: Rufen sie uns an rum ortstarif. 0130-81-9081 

UK: Call us free on, 080-9-3733 

email address: GenomdMO.net 
World Wide Web: http://~.genomesystems.com 
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Until LOOK* was released, there This fall it gets even better. You can 
was no easy way to model your get the basic LOOK package on a Power 
sequence. No quick way to turn, Mac* and bring rapid structural insight 
patch, highlight, and just plain right to your workbench. Plus, we've 

visualize got a brand-new Windows NT* version 
,a, , A, I YO- under development. 
I I I w . protein. . Visit our web site for a fully func- 
I No simple way tional demo of the cutting edge soft- 1 I I I I e . and effective And while you're there, you can e-mail 

to target specific ware that's slashing gene-to-drug time. 

mutagenesis experiments. us to request an on-site demonstration, 
To help bench biologists harness right at your bench ... and let us show 

the power of structure in their you just how easy it is to build a model 
experiments, scientists at Molecular of your sequence. In real time. 
Applications Group created a 
seamless integrated tool kit, LoOK 'LOOk is a registered trademark of Molecular Applications Group 

Macintosh is a registered trademark of Apple Computer 
is a loaded toolbox that includes a Windows NT is a registered trademark of Microsoft 
biologically sawy browser, an 
electronic notebook, and a painless 
path between sequence and struc- 
ture. Ilf-7" u 

LOOK is an invaluable tool to 
help YOU plan and interpret your Molecular Applications Group 
research. You can search on-line Toolmaker for the Biologist 
databases, align your sequences, and 
see the shape of your protein in http J/www.mag. com 
minutes. 

why we it LooK' 607 Hansen Way, Building One, 
Simple and direct. It's the original 
software to help supercharge bio- Palo Alto, CA 94303-1110 

logical research. 800-229-7382 415-846-3570 

Circle No. 44 on Readers' Service Card 


