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Lower MDA's to Unprecedented 
Environmental Levels 

With Packard's Revolutionary Surround TR-LSCB Detector 
Packard's new Tri-Garb@ 2770TRlSL with "Surround 
TR-LSC" lets you achieve detection levels never before 
obtained in a multipurpose LSC. The 2770TRlSL can 
detect less than 10 mBq of ?IIPu, Y Y T ~ ,  13'Cs, and "'Srf0Y 
in only 500 minutes using glass or plastic vials. And, by 
using Packard's new Ultima GoldTM LLT environmental 
LSC cocktail, your sample preparation will be safer, 

performance so sensitive that it surpasses that 
of the bulky, heavy, floor mounted specialized LSC's. 
Best of all, the Packard Tri-Carb 2770TRlSL does it with 
disposable glass and plastic vials in normal laboratories! 

Call today for more information about the exciting 
new Tri-Carb 2770TRlSL. 

- - -  

easier, and faster than ever. 

Less than 1.1 Bq/L of 3H in water can be accurately 
measured in only 500 minutes, and I4C can be age-dated to 
>51,000 years in only 2,000 minutes with disposable glass 
vials. Alphabeta discrimination is also available to make 
the 2770TRlSL the most complete environmental count- 
ing system you can own. 

Surround TR-LSC combines patented TR-LSC with a 
Bismuth Germanate (BGO) cosmic detector guard in a 
compact bench top system. The result is low level 

U P A C M D  Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 FAX: 203-639-21 72 

A Canberra C o m p a n y  Web Site: http://www.packardinst.com Email: webmaster@packardinst.com 
Packard International Offices: 
Australia, Mt Waverley 61-3-9543-4266; Austria, Vienna 43-1-2702504: Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559; Central Europe, Vienna 43-2230-3263: 
Denmark, Greve 45-42909023; France. Rungis (33) 1 46.86.27.75; Germany, Dreieich 49 6103 385-0: Italy, Milano 39-2-339107961718; Japan, Tokyo 81-3-3866-5850: 
Netherlands, Groningen 31-50-5413360; Tilburg (013) 5423900: Russia, Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44: United Kingdom. Pangbourne. Berks (44) 01 734 844981. 
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pcDNA3.1 and pcDNA3.1/Zeo 

pcDNA3.1 and pcDNA3.1/Zeo are designed 
for high-level expression and ease-of-use. 
The cytomegalovirus (CMV) promoter/ 
enhancer is positioned upstream from an 
optimized multiple cloning site for maxi- 
mum expression. The bovine growth hor- 
mone (BGH) polyadenylation signal 
ensures efficient transcription termination 
and polyadenylation. To make subcloning 
simple, the vectors are available with the 
multiple cloning site in the forward (+) or 
reverse (-) orientation. For selection of sta- 
ble transformants, you've got a choice, 
neomycin (pcDNA3.1) or Zeocinm 
(pcDNA3.1/Zeo). Zeocinm offers more 
rapid selection in mammalian cells than 
G418 and requires three to four-fold lower 
concentrations of antibiotic. The result is a 
cost savings of as much as 50%! 

pcDNA3.1 (+)or(-) Cat. no. V790-20 or V79520 
pcDNA3.l/Zeo(+)or(-) Cat. no. V W 2 0  or VB65-20 . 

If i ts high-level expression, efficient secre 
tion, and simple purilication you're looking 
for, look no further. With -Tag you get 
it all. Your protein is expressed from the 
CMV promoter/enhancer, while the secre- 
tion signal from the V-JU: region of the 
m o w  IgG, facilitates transport of your pro- 
tein to the medium. For rapid pwtlication 
and detection there's a Gterminal tag con- 
taining six histidine residues and the myc 
epitope. To simplify subcloning in frame 
with the secretion signal, pSecTag is provid- 
ed in three reading frames. Fmally, the 
unique ZeocinRd resistance gene provides 
rapid, costeffective selection in mammalian 
cell lines. 
pSecTag 4 B, & C Cat no. V900-20 

No matter what form 
your mammalian expres- 
sion takes-transient, sta- 
ble, or episomal; intracel- 
lular or secreted- 
Invitrogen has a vector 
for you. As the leader in pcDNA3.1/His 

Gene Expression prod- For high-level expression and rapid purifica- 
ucts, Invitrogen carries tion of N-terminal fusion proteins the choice 

is pcDNA3.1/His. The CMV promoter/ 
the largest selection of enhancer drives expression of your protein 

which is fused to the N-terminal Xpressm 
mammalian expression tag. The tag sequence includes six tandem 
vectors. Every vector we histidine residues for one-step purification 

on ~ckel-chelating resins (i.e. ProBond") 
offer is designed to help and the Anti-Xpressm epitope for rapid 

detection of fusion proteins with the Anti- you reach your expres- Xpressm Antibody. In addition, an enteroki- 
sion goals easily and nase cleavage site permits removal of the 

fusion partner. For sirnpliiied cloning in 
efficiently. If your expres- frame with the N-terminal tag, pcDNA3.1/His 

is provided in three reading frames. sion plans include labora- 
pcDNA3.1/His A, B, & C Cat. no. V38520 

tory research, Invitrogen 
can help. Give us a call 
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today for more information. (+) p g + = - ~ - ~ - ~ ~ - g j  

1 a  2 I 
-> -- -" - (-1 g g g = ~ t ~ ~ ~ - E ~ - = - -  

EUROPEAN HEADWMTERS: ~ a ~ ~ ~ & & & 6  
In* UV 
De Schelp 12 9351 NV Leek 
The Netherlands 
Tel +31 (0) 594 515 175 
Fax 131 (0) 594 515 312 
EmaI lech_serv~ceB~nv~trogen nest nl 

T W  FRE TELEFWONE IIIIMEPA 
pZeoSV2 (+I-) 

Austr~a 0660 8127 The Netherlands 06 022 8848 
3.5 kb 

Belg~um 08W 111 73 Norway 8OO 113 70 
Denmark 800 188 67 Sweden 020 795 369 
F~nland 990 31 800 5345 Switzerland 155 1966 
France 19 31 8W 5345 UK O8W 96 61 93 
Germany 0130 81W 43 

pZeosv2 

Distributors: Australia - -- 03 9562 6888 Korea 822 569 6902 If than your one research selectable 0 requires marker, the check use of out more 

Hong Kong 886 2 381 0844 Singapore 65 779 1919 pZeoSV2. pZeoSV2 carries the unique 
Israel 02 524 447 or 29 29 783 
Italy 02 38 10 31 71 Spain 03 4% 2601 

ZeocinTM resistance gene for selection in 
Japan 03 5684 1616 Ta~wan 886 2 381 0844 both E. coli and mammalian cells. pZeoSV2 
From all other countries pease contact our can be used alone, or cotransfected with 
European headquarters at +31 (0) 594 515 175 neomycin- or hygromycin-resistant vectors. 

I l l l ~  
The SV40 promoter/enhancer for expres- 

0 sion of your gene in mammalian cells is fol- 
lowed by a multiple cloning site in the for- 

Telephone (619) 597-6200 ward (+) or reverse (-) orientation. In addi- 
Fax (619) 597-6201 tion, pZeoSV2 is only 3.5 kb, which simpli- 

http://www invitrogen corn fies subcloning while increasing transforma- 
1-800-955-6288 tion and transfection efficiencies. 
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edited by PHIL SZUROMI 

Pushing the limits 
Field-effect transistors have 
been made with organic mate- 
rials but need further optimiza- 
tion before they can be used in 
applications such as flexible dis- 
plays. Torsi et al. (p. 1462) mea- 
sured the field-effect mobility of 
electrons in a-sexithiophene 
from over a temperature range 
from 4 to 350 kelvin and ob- 
tained an excellent fit to their 
data with Holstein's model, 
which describes the transport as 
small polaron motion, or hop- 
ping transport, for the higher 
temperature conditions. These 
results indicate that materials 
with lower polaron binding en- 
ergies should be sought. 

With the crust on 
Magmas derived from the 
mantle may interact with the 
crust during their ascent. A key 
problem in tracing the origin of 
the magmas is resolving crustal 
contamination. Kersting et al. 
(p. 1464) examined a suite of 
volcanoes lying astride thin but 
chemically distinct continental 
fragments in Japan. The chemi- 
cal variations among the volca- 
noes change across the crustal 
boundary, implying that even 
thin continental crust has 
modified the mantle magmas. 

A mechanism for deep earthquakes 
The structural transformation of serpentine, an abundant min- 

eral in subducting slabs under high pressures and temperatures, is 
considered to be a primary cause for the deepest earthquakes (450 
to 650 kilometers) recorded along subduction zones. Irifune et al. 
(p. 1468) studied the structure of serpentine in a multianvil appa- 
ratus. At  pressures from 14 to 27 gigapascals and relatively low 
temperatures (200 to 300 degrees Celsius), serpentine became 
amorphous and dehydrated and rapidly recrystallized at higher tem- 
peratures. Deep earthquakes, assumed to occur at higher tempera- 
tures, may result primarily from the dehydration of serpentine. 

p53 from interacting with 
TAFII3 1, a TFIID component 
in the initiation complex. 

Parasites and 
pregnancy 

One of the great mysteries of 
malaria is the increased sus- 
ceptibility of pregnant women 
to develop the disease, even if 
they were immune prior to 
pregnancy. The immunomodu- 
latory effects of pregnancy are 
usually invoked to explain this 
phenomenon, but Fried and 
Duffy (p. 1502) suggest an al- 
ternative. They find that ma- 
laria-infected red blood cells 

Viral protein versus p53 
The transcriptional regulatory 
protein p53 controls the expres- 
sion of proteins that regulate 
cell growth, and p53 mutations 
are frequently associated with 
human cancers. Dobner et al. 
(p. 1470) found that an ade- 
novirus protein, E4orf6, can 
inhibit p53 transcriptional 
activation. E4orf6 binds to the 
carboxyl terminus of p53 and 
prevents the amino terminus of 

from the placenta adhere to 
chondroitin sulfate A, whereas 
infected red cells from the pe- 
riphery of pregnant women are 
less likely to do so and those 
from nonpregnant women do 
not. Thus, there appears to be a 
subpopulation of parasites that 
can flourish under the special 
conditions created in preg- 
nancy, causing disease. 

Chromatin connection 
The packaging of DNA into 
chromatin helps regulate tran- 
scription. SPT6, an essential 
gene in the yeast Saccharomyces 
cerevisiae, has been implicated 
in the control of chromatin 
structure. Bortvin and Winston 
(p. 1473) found that spt6 muta- 
tions cause alterations in chro- 
matin structure in vivo. The 
Spt6p protein interacts di- 
rectly with histones and can 
also mediate the assembly of 
nucleosomes in vitro in an 
adenosine triphosphate-in- 
dependent manner. 

Passing information 
In the mammalian brain, infor- 
mation from sense organs con- 
verges at the hippocampus, and 
associations that contribute to 
short- and long-term memories 
are formed and passed onto 
other areas of the cerebral cor- 
tex. Risold and Swanson (p. 
1484) show that these associa- 
tions are also received by the 
hypothalarfius. The three parts 
of the hypothalamus that are 
involved in motivated behav- 
iors (such as feeding and social 
behaviors) communicate with 
three distinct portions of the 
hippocampus, suggesting that 
information processing within 
the hippocampus itself may be 
segregated functionally. 

Controlling calcium 
Coordinated regulation of cellu- 
lar functions requires interaction 
between signaling pathways. 
Jayaraman et al. (p. 1492) pro- 
vide evidence for regulation of 
intracellular calcium concentra- 
tions by a tyrosine kinase of the 
Src family. Activation of the T 
cell receptor caused the tyrosine 
kinase Fyn to associate with the 
inositol1,4,5-trisphosphate (IP3) 
receptor, a calcium channel 
that releases calcium from in- 
tracellular stores. Phosphoryla- 
tion of the IP3 receptor in- 
creased the probability of open- 
ing of the calcium channel. The 
results reveal a mechanism by 
which activation of nonreceptor 
tyrosine kinases in response to 
stimulation of receptors on the 
cell surface can then cause an 
increase in intracellular concen- 
trations of calcium. 

Environmental 
estrogens 

Chemicals in the environment 
that act like natural estrogens 
have been suspected to have 
the potential to disrupt normal 
reproductive function of ex- 
posed organisms. However, 
these compounds are much less 
potent than natural estrogens. 
Arnold et al. (p. 1489; see the 
Perspective by Simmons, p. 
1451, and the news story by 
Kaiser, p. 1417) tested the ef- 
fects of combinations of two 
environmental estrogens on 
binding and activation of the 
estrogen receptor. Combina- 
tions of the compounds were 
10 to 1600 times more potent 
than the individual compounds 
in activating estrogen recep- 
tor-mediated transcription. The 
synergistic biological activity 
of the compounds reflected 
synergistic binding to the es- 
trogen receptor. 
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The right result, every time, with ECL Western blotting 
Life is often a game of chance, but this need not apply to 
Western blotting, particularly if you use the ECL system 
from Amersham International plc. 

ECL Western blotting offers performance when it matters, 
every time. As the above results show, sensitivity levels are 
at least 2.5pg with only a 30 second exposure (in fact, levels 
as low as lpg can be detected). Furthermore, light output is 
maintained for 6 hours after initial incubation. Far greater 
sensitivity and versatility than equivalent lZ51 and 
colorimetric methods. 

Easy optimization and clear results at all protein 

concentrations has kept Amershamm as the market leader 
for this application. ECL is the 'Gold Standard' for all 
purposes giving top quality results every time, and is 
supported by an unrivalled reference list including over 600 
citations in scientific publications. Coupled to this are 
Amersham's films, membranes and molecular weight markers, 
and its technical and customer service. 

Why take a risk? With ECL Western blotting, the dice are 
firmly loaded in your favour. 

The faces of  the dice show a typical result obtained using ECL Western blotting reagents. In this example, human transferrin 

dilutions were separated and transferred to H y b o n P  PVDF. Following immunodetection, the blot was detected wing ECL 
reagents and exposed to Hyperfilmm ECLm for 30 seconds. Protein loadings (in pg) are 500,100, 50,10,5 and 2.5. 

Location: 

s e e ~ u r d ~ & i t ~ r  
for news, b i r f o r m a h  and 
tocat office cont.act ~ e t a ~ s ,  i 'I 

Amersham International plc 
Amersham Place, Ltn le  Chalfont, 
Buckinghamsh~re. HP7 9NA England. 
Tel: c44 (0)1494 544000 
Fax: +44 (011494 542929 

USA Arlington Heights 
11: (800) 323 9750 

Japan 
Tokyo: (03) 38 16 1091 

All goods and vrvucs arc sold sublcct to thc terms and condrnons of sale of the company wstlun rhc 
Amcrrham Croup whch suppltcs them A copy of t h e  r c m  and condnraonr 8s avallablc on rcqunr 
FCL, ECL dcvcc. Hybond. Hypcrftlm and Amemham ilrr tndmrrks  of Amemham lnrcmnonal p k  
8 Amemham International ple 1996. All rights reserved. 
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Pichre Perfect 
M a 1 ~ i i r . 1  P c ! i o i ! : : ~ : r i c ~  For Elio/ogical 11~1r-lo.igy 

KODAK Products and Techware -the perfect match for scientific imaging. 
When it comes to your biological imaging purchase with unequalled service and 
and analysis product needs, there's no support, including: 

better choice than KODAK products from I Same day shipping 
Sigma-Aldrich Techware. w Comprehensive technical support 

A single phone call is all it takes to gain I Competitive pricing 

immediate access to many KODAK Scientific If your research calls for biological imaging 
Imaging Systems products.. .as well and analysis products that are picture perfect, choose 
as over 10,000 other brand name KODAK products from Sigma-Aldrich Techware-your 

laboratory equipment and supply products. single, most convenient source for brand name laboratory 

In addition to a wide selection of top quality equipment and supplies. 

laboratory products, Sigma-Aldrich Techware backs each 

Where Science and Service Come Together. 

Call collect: 31 4-771 -5750, 
Toll Free: 800-325-3010, 
or contact your local Sigma office. 
World Wide Web: httpYW.sigma.sial.com 
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uid chromatography essentials 
your researct . . u ~ i n g  smoothly. 

ctive day ifl the lab? Invest in Bio-Rad pro 
sories help you navigate your way through 

ra~live* and process chromatography. which means things run nice and easy. 
3m just how we can help your v < flow, Call - --- AD (424-67"" j 

Bio-Scale Co 
cof-theart tools for biomelecuie 

.-. ...,.. ~ n :  the popular Biatogu medium 
pressure system (shown), and our new, 

onarnica1 Biologic LP low pressure system. 
h offer e variety of user-friendly features for 

~gramming and follow-*~-~ ' I. 



Linking Images to Answers 
Video Documentation O~ticallv Enhanced Densitometrv Software Anahis Tools 

Diversity Database- 
softwarkr 

* Is t  True Image Linked Database Package 
* Is t  Multi Probe/Lane Sample Capability 
*Multi Gel Comparison & Analysis 
*Optional for NightHawk and 42Ooe'" 

Densitometer 
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Enhanced GFP: 'f% 
The Newest ~ o n d e ?  
of the Modern World. 

Expression oi pEGFP-C1 (Panel A) and pEGFP-Nl (Panel B). CHO-Kl cells were transfected 
wi th  the indicated vector using a liposome-mediated method. Cells were fixed in 4% 
paraformaldehyde1PBS 48 hr posi-transfect~on and examlned with a fluorescence microscope 
uslng a douole-pass fllter set for FITCIPI [Chroma Technology Corp. ICZ909). 

FACS analysis of CHO-Kl cells 
expressing GFP with S65T muta- 
tion (Heim et aL. 1995; solid black 
line), 'humanized' GFP-S65T 
(Zolotukhin etal., 1996; dotted black 
line), and Enhanced GFP (GFPmutl; 
Conack etal.. 1996 & Haas etal., 
1996; green line). Enhanced GFP 
demonstratively gives the most 
intense fluorescence. 

Vector Size Cat t 
pEGFP-1 20 P! 6086-1 
pEGFP-Nl 20 P! 6085-1 
pEGFP-N2 20 P! 6081-1 
pEGFP-N3 20 P! 6080-1 
pEGFP-C1 20 P! 6084-1 
pEGFP-CZ 20 P! 6083-1 
pEGFP-C3 20 P! 6082-1 

CLONTECH's Enhanced GFP Vectors offer the most 

intense fluorescence and highest expression level of 

any GFP vectors currently available. Cells transfected 

with these vectors are up to 350-fold brighter than 

those transfected with wildtype GFP. The red-shifted 

excitation spectrum of EGFP makes these vectors ideal 

for FACS and fluorescence microscopy. 

Enhanced GFP vectors contain a human-codon 

optimized GFP gene with the brightest chromophore 

mutations described by Cormack etal. (Gene, in press). 

We have designed vectors t o  faci l i tate making 

N-terminal & C-terminal EGFP fusions and test  

transcript ion elements. Cells transfected w i th  

enhanced GFP are brighter than cells transfected with 

any other GFP variant (see FACS analysis on left). 

Available only from CLONTECH. 
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1020 East Meadow Circle. Palo Alto. California 94303 USA 

FAX: 800-424-1 350 41 5-424-1 064 TEL: 800-662-CLON 41 5-424-8222 
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Combined Reporter Gene Assay for 
Luciferase and P-Galactosidase 

Dual-Light"" is the first luminescent reporter 
gene assay designed for the detection of luciferase 
and P-galactosidase in a single extract sample. 
Dual-Light" combines two assays into one (ex- 
perimental and control reporter genes are assayed 
in a single tube), enabling greater precision in the 
normalization of transfection efficiency than can 
be achieved with separate assays. 

Dual-Light's high sensitivity is ideal for the de- 
tection of low levels of reporter gene products pro- 
duced from weak promoters and poorly transfected 
cell lines. The entire assay is completed in less 
than one hour. Colorimetric and isotopic reporter 
gene assays cannot rival the dynamic range of 
Dual-Light, which enables accurate measurement 
of luciferase and P-galactosidase concentrations 
over seven orders of magnitude, from the 
femtogram to the nanogram range. 
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Quantitative PCR with Luminescence 

PCR-Lightm is a rapid and sensitive system 
for the quantitation of PCR products. Due to the 
high sensitivity of cherniluminescence, 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-Starm 

CDP-StarN alkaline phosphatase substrate is 
ideal for chemiluminescent Southern and western 
blotting and irnmunoassays. 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 irnmunoassay applications. 
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Western-Lightm 
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s w ,  wly-ng multlpletm --exPoeuroe 
Optimhbd for nkmllulore, PVDF & nylon membranes 

New! 
Western-SfaP 

V e r y o h o t t ~ ~ r e a ( 1  oec-5mh) 

u 
All the advantages d Weetern-UgMwith "klghter" CDP-StaP wbetrate 

Hlgh Intenrlty Iong-Uved signal k iderl for CCD camem & imager dasctlon 

Western-Ught Plusm 
Concurrent detection at molecular weighi markers 

1mmuno8ssay System: cirde NO. 58 on ~eedenr' ~ecvlce ~ r v d  I 
EUSA-Lightrn 
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If you've experienced ha fnahntion of folded or lost sedions, 
you should know a h  new Sedionlock" d i i  from -6. 
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Treated wiih a specidly fonnubted amitdkykilone, they provide 
a ptidy-chorged swface wlhich permils codant coupling of 
negahdyd~~rgerl h a  seaions. The result is a firm bond thot 
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Perfect for Measuring Protein- The Beacon" 2000 Fluorescence Polarization System 
DNA and Protein-Protein Binding, occurotely measures equilibrium binding directly in 
Performing Sensitive Enzyme and solution, with as little as 10 femtomoles/ml of 
Drug Screening Assays, as well fluorescently labeled sample. Data points are obtained 
as Total and Sequence-Specific every few seconds and the Beacon" system provides: 
DNA Quantitation. Variable Temperature Control from 0°C - 6S°C, 

Estro6)en Receptor mndlng for precise measurement of temperature-dependent 
@ E s t r o g e n R s s p o n ~ ~  reactions 

External Filter Holders for easy interchange of 
h filters, allowing use of different fluorophores 

0- 
0.01 0.1 1 10 100 1000 

ER 

Exmlple AppBmtion: Equilibrium Binding Measurement of Estrogen Receptor 
(ER) to the Estrogen Response Element (ERE) using the BeaconB 2000 System. 
Under the Conditions of this Experiment, the Calculated Kd=lO nM 

Low Sample Volume Requirement, from 100 yl 
to 1 ml 

In Japan, Contad TaKaRa-Shuzo, Ltd. at Otsu, Shiga, Japan, Phone: t81 775-43-7247, Fax: t81 775-43-9245 

, aoa:791=1400 
PanVera Corporation 
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E-mail: infoQpanvera.com 
Internet Homepage: http://www.panvera. tom/ 
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