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detection, resolution and sensitivity with a long linear dynamic range. 
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42 micron pixel resolution 

Up to 10 to 100 times faster than film 

Choice of 11 phosphor screens to suit 
any application 

Cyclone fits your lab and your budget 

Contact Packard today for more 
information about the new 
Cyclone Storage Phosphor System. 

*Prices will vary outside the U.S.A. due to exchange rates, freight, duties, 
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The TW-10 and TW-20 Reagents 
have been teamed with Promega's 
popular TW-50 Reagent to provide a 
trio of transfection reagents to help 
you optimize your transfections. Each 
of the Reagents contains a novel 
cationic lipid with a fusogenic lipid 
comoon+@@&rina vo 

t~%&f.& 

I . High ;$Liency tra 
Each Tfx'" Reagent is formulated 1 to sive hish efficiency transfection 
in a variety of cell lines including: 
HeLa, HepG2,293, K562, COS-7: 
CV-1, NIHl3T3, BHK, CHO, PC12, 
Sf9, smooth muscle, MCF-7 
breast cancer, Retinobiastoma; 

I mix with DNA, and add to the cells. . Speed. Short transfection times, 
1-2 hours. . Versatility. Works well in the pres- 
ence of serum in many cell lines. 

I . Convenience. Transfection Trio 
package provides wider range of 
reagent options. 

Purchased individually or in the new 
Trio pack, Promega's TfxTM Reagents 

[ help you take the easy way in. 

I T P - 1 0  Reagent E2381 
TW"-20 Reagent E2391 
TfxTM-50 Reagent El 81 1 

Each system contains three vials of Tfx" 
Reagent, sufficient reagent to transfect 2 0 0 ~ 9  of 
DNA (at a 4:l Tfx" Reagents:DNA ratio), and 2ml 

I 
Nuclease-Free Water (2 x 1 ml). Tfx" Reagents 
Transfection Trio contains a vial of each of the 
TW-10, -20 and -50 Reagents. z;"~v+ -;;zi; 
The cationic l ~ p ~ d  component of the Tfxm Reag 

. P, m r  

by US Patent No 5,527,928 ass~gned to The Regents of the 
l ln~v~rs~ty of Cal~foraaand pendmn f n r ~ ~ n n  natpntq Tfx 1s a 

ark of Promega Corp~atk 
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Their expression says it all! 

Introducing SuperFect Transfection 
Reagent - the new activated- 
dendrimer reagent from QIAGEN 
offering significant advantages over 
leading li posome tech nolog ies: 

Super-high transfection efficiencies 
for a broad range of adherent or 
suspension cells, primary cells, and 
sensitive cell lines. 

Comparison of transfectian efficiencies obtoined using SuperFect 
Reagent ond bur of the most cornmonk used liposome reogenk. 
COS7, Helo 53, andlurkat cells os indicated were honsfected in 
96.~11 formot using 0.5 pg pCMVfl. 2 x 10' cells were seeded 
per well one day prior to honsfection. Tronsfection efficiencies ore 
given as ~ l o c b s i d a s e  unik per ml. Each bar represenk the average 
honsfection efficiency horn fwr  replicates. 

Excellent reproducibility through 
highly consistent transfection complex 
formation. 

Decreased cybbxic i i  in comparison 
to liposome reagents. 

Fast and simple procedure with 
transfection complex formation in 
just 5 to 10 minutes. 

SuperFect Transfection Reagent plus QIAGEN ultrapure DNA - 
a super combination for super transfections! 

h~://www.qiogen.corn 
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'I'HIS WEEK IN SCIENCE 
rn 

edited by PHIL SZUROMI 

Structures and spins 
Ten years after its discovery, 
high-temperature superconduc- 
tivity in copper oxide materials 
continues to be a complex puzzle. 
One unifying property is that 
all of the oxide superconductors 
are derived from antiferromag- 
netic insulators; thus the behav- 
ior of the copper spins is crucial. 
Wells et al. (p. 1067) have gone 
back to the parent compound- 
oxygen-doped lanthanum cop- 
per oxide-to study spin dynam- 
ics with neutron scattering. They 
find a system of spin fluctua- 
tions that is incommensurate 
(length scales different from that 
of the crystal lattice) and highly 
robust. The authors point out 
how the results put strong con- 
straints on theory for these su- 
perconductors. 

DNA 
litmus test 

Hybridization assays, which may 
be used to detect a particular ge- 
netic mutation or a pathogen, 
often make use of radioactive la- 
bels. Elghanian et al. (p. 1078; 
see the news story by Service, p. 
1036) have developed an alter- 
native approach for detecting 
DNA hvbridization that takes 
advantage of the color changes 
that occur when gold nano- 
particles are brought into close 
contact. Two oligonucleotides 
bearing 13-nanometer gold par- 
ticles (one with 13 bases and the 
other with 15) are hybridized to 
two halves of the targeted re- 
gion; the close proximity of the 
particles leads to a color change 
from pink to blue. This change is 
accelerated by freezing the solu- 
tions and is visualized with a 
solid support. 

Jumping polymer 
emission 

Fluorescence microscopy studies 
of polymer molecules that con- 
tain several chromophores re- 
veal jumps in emission intensity 

Just as different then as now 
It has been suggested that hominids in the Middle Pleistocene 
showed greater sexual dimorphism (variation of body size and cranial 
capacity of men and women) than modem populations, but the 
comparison has been difficult because the fossil samples are limited 
and are from different times and places. Arsuaga et al. (p. 1086), thus, 
analyzed a large collection of hominids (at least 32) from the Sima de 
10s Huesos site in Spain. The analysis suggests that sexual dimor- 
phism was comparable in the modem and ancient populations. 

that can be attributed to transfer 
of electronic energy along the 
polymer chain. Vanden Bout et 
al. (p. 1074; see the Perspective 

by Moemer, p. 1059) show that 
these jumps are not due to spec- 
tral diffusion, which has been 
observed for single molecules 
and is caused by changes in the 
spectrum of the molecule. In- 
stead, reversible photochemistry 
occurs in the polymer that 
changes the quantum yield for 
emission. Similar polymers find 
use in light-emitting diodes, and 
these results show how a small 
number of defects could dramati- 
cally reduce light emission. 

Mycobacteria versus 
macrophages 

Tuberculosis continues to be a 
major health threat; it has been 
estimated that one-third of the 
world's population is infected 
with the causative agent, Myco- 
bacterium tuberculosis. Schorey 
et al. (p. 1091) have found a 
mechanism by which the bacte- 
ria infect macrophages that is 
specific to the disease-causing 
mycobacteria. This pathway de- 
pends on the association of 
complement cleavage product 
C2a with mycobacteria. Iden- 
tification of this method of inva- 
sion could provide new targets 
for therapies. 

Signal and messenger 
Signals received at the terminals 
of sympathetic neurons are trans- 
mitted along extended axons to 
the nucleus in the cell body. 
Riccio et al. (p. 1097; see the 
news story by Barinaga, p. 1037) 
examined the mechanism by 
which such a signal is propa- 
gated. They developed special 
culture conditions in which they 
could apply nerve growth factor 
(NGF) to the distal processes and 
terminals of cultured sympathetic 
neurons and then monitored 
changes in the activation of the 
nuclear transcription factor CREB 
in the cell bodies. which were 
several millimeters away and not 
exposed to the growth factor. 
Activation of CREB in response 
to NGF applied at the terminals 
requires transport of the NGF 
receptor along with its bound 
ligand to the cell body. Thus, the 
activated receptor itself appears 
to be the messenger that carries 
the signal. 

A cautionary tale 
Biological pest control strategies 
are generally thought to be more 
environmentally friendly than 
ones that are chemically based. 
However, as vividly illustrated 
by Louda et al. (p. 1088; see the 
Perspective by Strong, p. 1058), 
thev are not without their haz- 
ards. A weevil, introduced from 
Europe into North America to 
control thistles that had previ- 
ously followed the same route, 
has spread widely geographically 
and expanded its host range to 
include many native thistle spe- 
cies, some of which are rare. 

Stark reductions in seed viability 
of infected native plants were 
recorded. As has been seen in 
other cases, nonindigenous spe- 
cies, once introduced, can be 
very difficult to control. 

Managing methylation 
Methylation of genomic DNA is 
a widespread phenomenon, but 
the causes and the effects of such 
methylation is complex. Jacob- 
sen and Meyerowitz (p. 1100) 
have identified mutations in 
Arabhpsis that cause distortions 
in flower development as a result 
of changes in transcription of a 
single gene. The more highly 
methylated alleles support di- 
minished transcription. Demeth- 
ylation of these unstable alleles 
restores normal transcription. In 
a transgenic line in which ge- 
nomic methylation as a whole 
was suppressed, this particular 
gene still carried excess methyla- 
tion. Thus, the methylation in 
the genome may be regulated in 
several ways, including both spe- 
cific single-gene decisions and 
global whole-genome decisions. 

The good seeds 
Years of effort in building germ- 
~ l a s m  banks have built a col- 
lection of seeds that represents 
a great variety of plants, includ- 
ing the traditional crop plants 
but also including so much " 
more-their wild or weedy rela- 
tives and unusual or rare ~ l a n t s  
not represented in the normal 
course of agriculture. As discussed 
by Tanksley and McCouch (p. 
1063; see the news story by 
Mann, p. 1038), these seed banks 
offer a tremendous resource for 
the agronomist looking to im- 
prove or diversify crops. Recent 
and ongoing progress in under- 
standing plant genomes makes 
these germplasm banks even more 
useful than before, as the power 
of molecular genetics can be 
combined with traditional plant 
breeding. 
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Sample Handling 
A 

Your sample is; 
invaluable - dialyze 
it using a produd you 
rm trust not to leak 
I ne Slide-A-Lyzer" Dialysis Cassettes 
from Pierce offer the following advantages: 

Our unique silicone-like gasket inside the cassette, .......; 
ensures the sample will not leak out after it is 
injected and the syringe is removed 
Require approximately half the time of dialysis 
tubing - and produce sample volume recoveries 
of more than 95% 
Disposable cassettes are more convenient than 
tubing - hydrate in one minute or less 
Maintain the highest possible sample integrity 
Ideal for removing low molecular weight 
contaminants, performing buffer exchange 
desalting and concentration 

' Each kit includes 10 Cassettes, 10 Buoys, 10 Svrinaes 
and 18-gauge Needle Accessories. 

Capacity 
66206 Dlllydo !@k 2,000 1-3 ml 
66207 -4R 2,000 3-15 ml 

product#- Dewlptlon MWCO Capacity 
66335 Kit 3,500 0.1-0.5 ml 
66332 OIaWRI1 . 3,500 0.5-3 ml 

Pmdlgt@- rh5smhl MWCO Capaclly 
66408 ~MySbl(Y. 10,000 0.1-0.5 ml 
6@w WBwK# 10,000 0.5-3 ml 
66407 m w m  10,000 3-15 ml 
-. -. . -.. . . . . . . . , . . . , 

Note: Slide-A-Lyzere Didysis Caspet$s (in all sizes) and accessories can !so be 
purchased separately. See your 1997 Piem Catalog for additional infonabon. 

Call 800-874-3723 for product information or 815-968-0747 for the name of your local distributor. 

Please see us at ASBMB 
booths 426 & 428 

3747 N. Meridian Rd. W Box 117 Rockford, IL 61105 U.S.A. Tel: 615-968-0747 800-874-3723 E-mail: TA@piercenet.com Internet MtpJhw.piercenetcom a ~anap m %imcesCanplny 
Q Pierce Chemical Company, 1997. 
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J ONE STEP N A T I V E  P R O T E I N  P U R I F I C A T I O N  

e Introducing 1MPACT:'a net:: kit for obtaining Advantages of the IMPACT " syste 

pure native protein after a single afficiity step. 
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target proteir: In!o the provided expression rector 

to create a target prot;iii-intein-chi ti^^ bii~ding 

domain ~ C G D I  fusion Bind tne fusion prole111 to 

chitin bead column, v a s h ,  induce oil-colum!? 

intein cleavage by adding DTT and then el 

natllie target protein at > 98% puriP; ircle No. 78 on Readers' 
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Purification of 
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Lane 1: uninduced cell 
extract. Lane 2: induced 
cell extract sho~:,ing 
expressed fusion protein 
(97 kDaJ. Lane 3.Fl01:' 
through Lane l and 5: 
MBP fractions eluted 
after induc~ng cleavage 
oiPern~ght at 4% 



r The evolution of 
a revolution. 

Expression of EBFP in fixed 293 EBNA c d l a  

Expression of EGFP in fixed CHO-Kl cel l t  
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CLONTECH, the f i rs t  t o  offer Enhanced G F P  

(EGFP), now introduces Enhanced BFP (EBFP). 

Our Living Colors Vectors continue to provide 

you wi th the best and brightest GFP variants 

available. Now you can do real-time, in vivo, 

doub le- labe l ing s tud ies  us ing EBFP as a 

second reporter. Whether  you need EGFP, 

EBFP, or GFPuv, turn to CLONTECH, the leader 

in GFP technology. Call 800-662-CLON (2566) or 

contact your local distributor. 
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3n he trek to t o e r y ,  aqmiearce and know-how can prevent a &step. 

The knowledge and expertise included in every Upstate o£Fering facilitate your success. 

Beyond the inherent high +ty, valuable services 

distinguish the entire Upstate cell signaling product line. Our 

technical support team of staff scientists is backed by a 

world-wide network of leading researchen in the field. 

We're always on call, whether you're looking for guidance 

on product selection, expert advice on proper usage, or s a y  

tips on troubleshooting a problem. 

For a comprehensive catalog, call us toll-free today. Or visit 

our web site, featuring details on the newest products in the 

field and our catalog on-line. - 
upstate 

6iotechnology 
products fir cell signaling research 

199 Saranac Avenue / Lake Placid, NY 12946 
800-233-3991 / rmvw.upstatebiotech.com 
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fourmesmcense adj : 1. the result of multi-color 

fluorescent imaging using FMBIO 11. 2. four-color 

fluorescent imaging. 

apmpli@ca@tions n : Mutation Detection 

Genotyping Differential Display Agarose Gels 

SDS PAGE Southerns Westerns Microsatellites 

adwan. tages n : Sensitive High Resolution , 

High Throughput Reliable Robust Easy To Use 

Wide Dye Capability Large Scan Area 

in*for*ma*tion n : on the FMBIO I1 fhrorrsant I 
imaging system, call 1-800-624-6176. I 
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. 
DIRECT LOAD 

fluorescent DNA sequencing 
As part of Amexsham's commitment to the field of 
automated DNA sequencing, the new DYEnamic 
Direct cycle sequencing kits combine the benefits 
of two proven sequencing technologies - Thermo 
Sequenase and DYEnamic ET primers. This 
combination gives you flexibility in protocol setup, 
improves performance and enables significant time 
savings to be made. The result? Increased 
throughput, greater accuracy and higher productivity. 

Direct load option eliminates need for 

or azsr little 8s 

. ' 

:z< f a d  or -ti$ 
m d o u t * e r k  - 

~~rnes!!%FE SCIENCE 
FOR MORE INFORMATION, CONTACT YOUR LOCAL OFFICE EUROPE 
I 
- -- - +44 (0)1494 544550 

1 800 323 9750 
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(03) 59 92 2828 



Now you can enhance both chromogenic and 
fluorescent signals up to 1000 times with 
Renaissance@ lfimmide Signal AmpLification 
(TSA), a powerful new technologyfrorn NEWM 
Life Science Products. TSA is easily integrated 
into standard immunohistochem~siry (IHC) or 
in situ hybridization (ZSH) protocols, providing 
Horseradish Peroxidase (HRP) is present in 
the system. 

useofTSAallowsyautoccmsenreyourpreci0~8 
_ibodiea while maintahhg the same level of seadivity. 

I T S A - M  dqpsits numerous fimmxhama that 
can be ViSUaliZBd immediately &er ampli- 
fication. TSA-Ilkct kits are available in a variety 
of colors: Flu-in [Green), Tetmmethyhhdamhe 
(Red), end Coumarin (Blue). 

TSA-Indirect deposits numerous biotins which 
are then detected by streptavidin conjugated to an 
emzyme (followed by chromogenic detection) or a 
fluorochrmne (for fluorescent detection). 

lance slgnal up to loowtola. I 

N E N T M  Life Science Products 

Boatorq MA 02l18512 USA 
1-800-551-2121 617-482-9595 
F~nr: 617-482-1380 

h t t p J - m . c o m  

Products available worldwide. 
Consult the NEN home page for your 
local sales office or distributor. 
http://www.nenlifesci.com 
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Produc i ty  /, 

- .7.;1.-.- ' 

R q M ' W  DisamPg 
& S'm orn rua aver $930 genotypes per day, lea* to 
h i m  gcnr b e r y .  Highemitivity IR detection, advanced 

Upt~eSoslplea and our Gene huagIRm sohare pravide a powerful 
Whether you're just starting to auto- or we Nnning a 

s~iutim 6 s  fragment applications. 

genome project, there's an I$ .Fpm t ~ )  6% pus needs. Our 
highest throughput system delivers over 100 kb of highly 

' The Infirrrd Advantage 
accurate sequence per day! lZesadet5 araund the world hapre di~vered ttke long reads 

Longer Rads, No G m p r a ' k  
With an IR2 Systm, you don't have tn sacrifice read lengths 
or accuracy to sequence more samples.-Read lengths 
over loo0 bases with 99% accuracy are routine. b hm's  r - b ~ d a  for prod~&ty! 

sa46e5-4%7 
w w w . l k m ~ ~ F &  &246J-OS19 

Europe: Mm BretetR 9 :ii) 
Phone: (49) 80 92/82 8 w  FAA: pw) %#6t0 84 

Japa~: Alalg Co. M. 3! Phm: 81 (422) 45-5130 Fm 81 (422) 48-5886 
~ G w r s t r h s :  

B I O T ~ ' E H N O L O G Y  O I V I S l O M  C a n s u R m r w e b s i t e f ~ f w o r l d w i B e r e p ~ ~ .  



Pierce . . . the best road to successful assays. 

Preparation 
I 

Activated lmmunogens ; 
Slide-A-LyzeP 
Dialysis Cassettes 

I 
Purified Detergents I 

and Reducing Agerots : 

HyClone Cell 1 

Culture Media I 

BupHm Buffered >{ 
Salt Packs 
D-Salt'" Desalting 
Columns 

b 
Purification 

j 
Pre-Activated Supports 
for Ligand Immobilization 1 
Fusion Protein 
Purification Matrices 
Antibody Purification 
Matrices 
2ntibody Orientation Kits 
Conjugation and 
Elution Buffers 
Avidin-Biotin 
Products 

I 
1 

L-.;~>.*% >a';;$y;gP;>. 
j$$$;?;s . : .:. \Z .:3<: 

- ,-.- .* !.. ~ ...-: : , . . .. 
I cameri and everything in b1M~8.611. 

tectien a 

neacti-Bind" Pre-Coated 
Microtiter Plates 
Fusion Protein 
Screening 

@ Colorimetric 
Substrates 
SuperSignale 

, Chemiluminescent 
Substrates* 
Activated Enzymes 
Pre-Conjugated 
Antibodies 

L 
Analysis 

Supersignal" 
Chemiluminescent 
Substrates* 
Colorimetric ' Substrates 
Activated Enzymes 
Pre-Conjugated 
Antibodies 
Blocking Buffers 
Membranes for 

L Blotting 
Film 

Tne Pierce Product Cata~oo 
Your one-stop source for all your assay development needs 

Call 800-874-3723 for product information or to receive a free catalog 
or 815-968-0747 for the name of your local distributor. 

'Patent Pending 

Please see us at ASBMB Baaths A26 and A2A 
3747 N. Meridian Rd. PO Box 117 Rockford, IL 61 105 U.S.A. Tel: 815-968-0747 E-mail: TA@piercenet.com Internet: h t I p : l ~ . p i e r c e n e t ~ ~ m  a Pentorp Ltfe sciences Company 

(B Piires Chemical Comoanv 1W7 



Speciality Chemicals 
and Analytical Reagents 

fhrtified Referenc 



NEM 

nly Tropix brings you a full 

cent reagents, assays and i 

timal performance in yo la1 

I 
Bedfonl, Massachusetts 01730 Foster City, CA Mississauga, Ontario Mexico City, Mexico 
USA Tel: 800-345-5224 Tel: 800-668-6913 Tef: 52-5-651 -7077 
Tel: 617-271 -0045 415-570-6667 905-821 -8183 F a  52-5-593-6223 

890.542-2369 Far415-572-2743 Fax 905-821 -8246 
F-617-275-8581 Austrolio 

E-mail: inh@tmpix.com Europe Jopon Victoria 
Langen, Germany Chiba Tek (03) 9212-8585 
Tel: 49 6103 708 301 Tel: (0473) 804500 Faxi (03) 9212-8502 Trovix is a regislared lmdeRIcrk ond W 1 7  is a habmark of TIC&, Inc. 
Far 49 6103 708 310 Fax: (0473) 80-8505 k ~~plied~iorytkms is o habmark of he Perkin-Ehr brp;omtion. . 

Circle No. 57 on Fleaded Service Cad 0 1  997 Tmpix, Ino. Ail rights d. Printed in USA. 



The best choice for 
a centrifuge today, is m e  
that will improv + 

erspeed centrifuge is a 
live with, you would hope, 

for many years. So be sure to consider 
long-term performance. A centrifuge 
5uilt for reliability, without belts or a 
m u m  system, will keep its like-new 
2erformance longer. And if it's a. 
SORVALL? superspeed, it will even 
erform better than new. 

That's because SOWALL continually 
develops innovative upgrades for new 

installed centrifuges, such as 
-LI'TEmAlhum Rotors that 

allow faster acceleration and deceleration 
in high-speed runs. Plus, we introduced 
the versatile SH-3000 rotor with adapters 
for applications from 132 x 3 rnL tubes 
to 4 x 750 mL bottles, and DRY-SPIN" 
Leakproof Bottles in 250 mL and 500 mL 
sizes - all state-of-the-art advances that 
were, and are, compatible with SORVALL 
superspeeds made years ago. 

Call us today, and take a close look 
at SORVALL Superspeed Centrifuges. 
Discover value that goes beyond 
perfomce; with forward thinking 
that's backward-compatible. 

SORVALL" 
C E N T R I F U G E S  

Expect more .than performance. 
USA: (800) 522-7746 
France: (01) 60 18 77 77 Gennariy: 61 72/87-2544 
My: 02125302372 UK: (01438) 342911 
AH other Eumpe. Middle East, 
Africa: 44 (1438) 342300; 
Canada, Asia Pac#ic, 
Japan and Latin AmelSca: 
(203) 270-2080 or &mhct your 
M gORVALC repres-. 
~ M t p J h . ~ a H . ~  e 



Thinking Recombinant 
Protein Expression? 

Think Sigma. 

We have what you need to succeed in Recombinant Protein Expression. 
Theprod-an ever-widening range of biochemicals and reagents, including vectors, 
inducers, antibodies, site-specific proteases and NTA reagents, all use-tested for quality 
and reliability. The technical know-h-pertise in expression, detection, purification 
and analysis gained through developing and manufacturing our own recombinant 
protein products. The latest infiormatio+a dynamic special section of our Website 
dedicated to this evolving technology. 

i .  

I See the lidt at h~://ww\~.sicrma.sial.~om/si~mdvmt~.htm I 
1" 

a 1 

Vislt the prw-exp section of the Sigma Website for fiesh, in-depth information 
-.> -.. 1 on recombinant protein expression. For example, you can get help 

detecung and purifjrlng recombinant proteins using antibodies. 
We'll show you how imrnunoblotting can vis& a 

single fusion protein in a complex host protein mixture. And 
'you'll see that we offer monoclonal antibodies to the most 
frequently used fusion protein tags: anti-polyHistidine, anti-GST, 
anti-c-myc and anti-FLAGS, plus a selection of polydonal and 
secondary antibodies. 

For bright ideas in Recombinant Protein Technology, 
to tpitope anbpcatirL tags. think Sigma 


