


I me answer is.. C Tagplus" DNA Polymerase is 
an optimized blend of 
Stratagene's highest quality Tag 
DNA polymerase+ and Taq 
Extenderm PCR additive, the 
most powerful PCR-enhance- 
ment reagent available. l2 

YOU w never 

"" &'&genes j -- 
1 n e w  TaqPIw" DNA 3 

poi z m e '  d m  it aid 
ST PERF1 INCE 

TaqPlus DNA polymerase boosts j 
PCR yield. For long and short temi 
plates. For everyday PCR. Use it in,,, 
of Tag, and you'll understand the meaning 
of robust PCR! 

TaqPIus DNA polymerase reduces mis- 
match pausing. So more extension reactions 
reach completion in each cycle of PCR. 
Armed with this greater efficiency, TaqPlus 
DNA polymerase can even tame tough 
templates to bring out the bands. 

The robust nature of TaqPlus DNA 
polymerase makes it ideal for long PCR. It 
amplifies templates up to 35 kb long. So 
this potent polymerase is all you need. 



Introducing Two New ELISAs: 

Mouse I L - l a  Mouse IL-1P 

Mouse ILlu ~ n / m  

Endogen Mouse I L - l a  ELlSA 
Ordering Code: EM-ILIA 

Size: 96 determinations 
Sensitivity: 56 pg/ml 

Assay Range: 0-1000 pglrnl 
Assay Time: 3 hours 

Sample Types: serum, plasma, 
culture supernatants 

Sample Types: 50p1 

Mouse IL-lp pg/ml 

ower L,,.it of Detection 
(sensitivity <3 pglrnl) 

Technical Service Specialists are 
available to  answer your questions 
or fax datasheets. Call today, 
800-487-4885. 

Cndogen Mouse 11-18 ELlSA 
Ordering Code: EM-IL1B 

Size: 96 determinations 
Sensitivity: 53 pg/ml 

Assay Range: 0-1000 pglml 
Assay Time: 3 hours 

Sample Types: serum, plasma, 
culture supernatants 

Sample Types: 50p1 

6 4 0  MEMORIAL DRIVE, CAMBRIDGE, MA 0 2 1 3 9  USA 6 1 7 . 2 2 5 . 0 0 5 5  FAX 6 1 7 . 2 2 5 . 2 0 4 0  E N D O G E N  
For research use only. Not for use in diagnostic or therapeutic procedures. 

Head Office for Europe: Biozol Diagnostica In Japan: Funakoshi Co., Ltd. 
800 -487 -4885  

EL 49+(89) 3192053 TEL 81+(3) 56841622 
FAX 49+(89) 3193611 
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HgMifq - - 
ofPCR Pmductg - d,;JHighi~owekd ~ammai'ian Expression. - 'r l 

The most efficient clone PCR products? TA The pWSV vector is the most efficient, costeffective tool fo; , - , 

Cloninf Kits from Invitrogen. The Original TA Cloning" ~ g h - l e v e l  recombinant protein expression in mammalian cells. - . . e:.'! I - - 6 ,  

Kit achieves guaranteed cloning efficiencies of > 80%! pZeoSV carries only one selectable - c'+ - 
There's no moditlation or purification of your PCR marker,theunique&ocinmresistance , ~ ~ j j j & j j j ~ ~ f Q B ,  I 
product necessary. And that's not all! Our new Eukaryotic gene. This keeps the vector extremely 

I ' - .- . TA Glow Kits now allow direct cloning and mammalian small-only 3.45 kb-for maximum 
expression of PCR products. To learn more about these transfedion efficiency. Check out this 
stateof-theart kits, co efficient, high-powered 
O@nal TA h i @  Kit talogno. -1 $255 expression system today&, :-A . c - . . 
Eukuytk  TA Cloning@ Kit - talogno. K3*141 $m pZeoSV Vector Kit Catalog no. V850-01 $285 
Eukuryotic TA Cloning@ Kit - Bidirectional Catalog no. K 3 W 1  $275 

3 i  No. 27 on Readers' Service Card 
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The Surprisingly Affordable Elec tmporator I I. 
The Electroporator II connects directly to existing electrophoresis power supplies. This means 

you'll save thousands of dollars compared to traditional units with built-ii power supplies, The 
Electroporator 11 features variable capacitance and resistance controls, and accqb ' standard cuvettes for electroporation of backrb,.yeast, plant, and 

m a m m h  cells. Each unit comes complete with 10 cuvettes, a 
comprehensive manual, plus a one-year warranty. Call today for a 
darn-n of our affordable Electropomtor II. 

M2 .--.-- 
2 ,-.- a' . . 

Gakrkrg no. s167001 $975 

Cuuettes! We've Got Your Size! 
Our electroporation cuvettes fit virtually all electroporation devices? 

and when you buy 3 bags of 50 cuvettes, you get one FREE! Our cuvettes 7 
are available with either 0.1,0.2, or 0.4 cm gap sizes for efficient electroporation 01 aacrena, 
yeast, and mammalian cells. Each cuvette is sterilized by gamma irradiation and individually 

packaged to ensure sterility Don't pay more! Order now and save! 

W g  no. P41050 0 . 1 m  $ 
ztalog no. P W  0 . 2 m  $ 
Catalog no. P46050 0 . 4 m  $ 

Circle No. 31 on 
Readers'ServiceCard 



le unly K I ~  ror auorracrea cONfl. 
anly one product gives you a simple, easy-to-follow method 

for the enrichment of differentially expressed genes. It's the 
Invitrogen Subtractor" Kit. The procedure uses the technique of 
subtractive hybridization to remove 
common messages from differentially 
expressed pools of cDNA You can 
use the subtracted cDNA as a 
probe, or amplify and clone it to 
produce "hard copiest1 of enriched 
genes. If you need to isolate 
differentially expressed genes, call 
Invitrogen today to get the .facts on 
the ~ubtractor~Kit - m I 

>- ur 00. ' - -  

Circle No. 28 on ~eaders' Senrice Card 

me Fast1 rack@ mRNA Isolation Kit 
produces very high yields of mRNA directly of mRNA 

from tissues, plants, or cells. The kit utilizes 
gentle lysis and efficient biding of mRNA 
to oligo dT cellulose powder to isolate large 
amounts of pure, intact mRNA Yields of 40 I kb I 
70 pg of mRNA are routinely achieved from 3.0 4.0 
1 x lo8 cells. Call Invitrogen today and start 
increasing your yield and quality of rnRNA 2.0 

10 
mRNA was kolatedfiom 1 x 108 insect ceUs and 
rmu.@ended in 30 pl of watez 10 pl was rrtn on a 
1 % agarme gel (lane 1). 

FasfTracP Kit Catalog no. K159302 $235 
CircleNo.29onReaders'SenriceCard 

Genomic ONR in a Jiffy. 
What's the fastest, easiest, most efficient way to isolate genomic 

DNA? That's simple: the Easy-DNA" Kit. It works quickly and 
efficiently in only four steps, minimizing DNA degradation and 
loss. In less than 90 minutes, this simple procedure yields 
highquality genomic DNA from a wide variety of samples for use 
in any molecular biology application. Make your life a little easier, 
isolate genomic DNA with the Easy-DNA" Kit from Invitrogen. 
@DNAm Kit Cokrlog no. K 1 W l  $165 

Add Lysis Sol~~tiou. Add Rcdpihtion lhnsfer aqueous Add ethanol and 
Incubate at 65OC Salutien and vortex. pluse to a new pdpitate DNA. 
for 10 minutes. Add chlodonn and tube. 

vortex. CenMfuge. 

Circle No. 32 on Readers' Service Card 

Genuine High-leuel Mammalian Expressan 
Invitrogen's pcDNA3 is the most versatile mammalian vector 

for high-level expression. Either 
transient or stable expression is I d)&jf;jf P&& 
achieved using the powerful 
cytomegalovirus ( 0  
promoter/enhancer. Call our 
Technical Services Department and 
ask for the extensive citation list 
demonstrating successful mam- 
malian expression with pcDNA3. 
Find out how you can express high 
levels of your recombinant protein in 
mammalian cells. Contact Invitrogen tod 
pcDNA3 Catalogno. WaO $195 
Circle No. 33 on Readers' Senrice Card 

Easy ordering and FAST delivery. 

3985 B Somento Valley Boulevard 
San Diego, C%fomia 92121 - .  
Fax orders to 6195976201 , " 

Prices/O&rsvalidinU.S. &Camlaonly r , 
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Particle physics: 
A burning topic of conversation? 

Tune into 
The Nobel 
Legacy 
on PBS. 
For science 
with spark. 

I n fact, it was a lively 
disagreement on 

a beach like this that 
inspired Nobel laureate 
Leon Lederman 
and his colleagues to 
imagine the #foot 
steel shield that detect- 
ed the elusive muon 
neutrino, a subatomic 
particle. But that's not 
our point. 

Our world is power- 
fully enriched by 
science and scientific 

research. Yet science is 
an unlikely topic of 
conversation for much 
of the public. Many 
are simply unaware 
of science's everyday 
relevance. 

This is why Baxter 
is underwriting 
The Nobel Legacy, a 
three-part PBS science 
series. Increasingly, the 
public is called upon 
to make important 
decisions about science, 

on issues ranging from 
health-care delivery 
to supercollider fund- 
ing. To make sound 
decisions, the public 
needs to become better 
informed. 

Tune into The 
Nobel Legacy in April 
and May. In the 
medicine program, 
laureate Dr. J. Michael 
Bishop examines 
medical revolutions 
past and present. In 

the physics program, 
Lederman dramatizes 
the startling uncer- 
tainty of subatomic 
particles. And in 
chemistry, laureate 
Dr. Dudley 
Herschbach probes 
chemistry's unlikely 
origins in nature. 

Check local listings for 
dates and times. 

Circle No. 63 on Readers' Senrice Card 



Water Islands ... 
The exact manner in which the 
first layer of water molecules 
sets down on a surface that is 
becoming wet has been difficult 
to follow experimentally. Scan- 
ning probe microscopies can in 
principle achieve atomic reso- 
lution, but their probe tips can- 
not be brought close to a wet 
surface without capillary forces 
perturbing the free liquid layer. 
Hu et al. (p. 267) have adapted 
an atomic force microscope by 
charging its tip and measuring 
the polarization forces induced 
in the surface layer with the tip 
at a small distance. Water in 
equilibrium with a mica surface 
shows two structures: At humid- 
ity up to 25 percent, water forms 
into two-dimensional islands 
less than 1000 angstroms across, 
but as the humidity increases 
the islands grow, and their mor- 
phology reflects the underlying 
geometry of the mica surface. 

... and latex lands 
Self-assembled monolayers 
(SAMs) and the atomic force 
microscope (AFM) have been 
put together to synthesize na- 
nometer-scale structures. Muller 
et al. (p. 272)%formed SAMs on 
a glass slide, terminating them 
with azide (N3) groups. A plati- 
num AFM tip, scanning the lay- 
ers in the presence of hydrogen, 
selectively converted azides in 
some areas to amine groups. 
Derivatized latex beads then re- 
acted only with the converted 
areas, generating a patterned 
surface structure. 

Darkness visible 
Comparing the observed distri- 
bution of galaxies in the sky 
with predictions from galaxy 
formation theories has been 
problematic because obsetva- 

w 
edited by DAVID LINDLEY 

Signaling back and forth 
The complex dendritic structure of hippocampal CAI pyramidal 
neurons can transmit many thousands of individual synaptic in- 
puts to the neuronal cell body where, if the integrated signal is high 
enough, an actBn potential is initiated. Investigations by Spruston 
et al. (p. 297) and Magee and Johnston (p. 301) into the propaga- 
tion of signals along the dendrites reveal the complexity of a single 
neuron's signal-processing capabilities (see also news by Barinaga, 
p. 200). Spruston et al. demonstrate that somatic action potentials 
are transmitted back into the dendritic tree, activating different 
branches acco;ding to the pattern of the potentials. Magee and 
Johnston show that input through the tree turns on sodium and 
low threshold calcium channels but that the backpropagating 
action potentials are required for activation of the high thresliold 
calcium channels. The backpropagating action potentials thus 
serve as a sophisticated feedback device to tell the dendritic tree 
whether and how the cell fired. 

tions map out visible matter 
whereas theoretical universes 
tend to be dominated by invis- 
ible dark matter. Observations 
of gravitationally lensed qua- 
sars, however, whose images are 
split by galaxies along the line 
of sight, probe the underlying 
cosmic mass distribution, and 
Wambsganss et al. (p. 274) use 
computer simulation and ray- 
tracing to rule out a standard 
cosmology of critical density, 
with cold dark matter and a 
low Hubble constant, on the 
grounds that it predicts many 
more widely separated quasar 
image pairs than have been seen. 

Filllng in the gaps 
The microscopic pore structure 
of rocks influences many physi- 
cal properties, such as permea- 
bility and elasticity, but eluci- 
dating the three-dimensional 
connectivity of a material's po- 
rosity has been difficult. Fred- 
rich et al. (p. 276) filled the 
pores in rock samples with a 
fluorescent epoxy and used la- 
ser confocal scanning micros- 
copy to probe millimeter-thick 
sections of the material. Even 
in these relatively opaque 

samples, use of intense laser light 
allowed vertical structure in the 
sections to be imaged so that a 
three-dimensional map of the 

epoxy's distribution emerged. In 
a quartz sandstone, regions of 
high porosity had more sheet- 
like cracks than regions of low 
porosity; the loss of connecti- 
vity explains why permeability 
falls sharply with lower porosity. 

Hybrid attraction 
There are as many as a thou- 
sand different zinc finger pro- 
teins of the Cys2His2 type pro- 
duced in higher vertebrates. 
Although the function of most 
of these proteins is unknown, 
many have been found to bind 
DNA in a sequence-specific 
manner. Shi and Berg (p. 282) 
have found that some zinc fin- 
ger proteins bind to DNA-RNA 
hybrids in a sequence-specific 
manner and with a greater af- 

finity than to DNA alone. Be- 
cause DNA-RNA hybrids oc- 
cur during replication, tran- 
scription, and retroviral reverse 
transcription, it is possible that 
some zinc finger proteins may 
perform a biological function 
during these processes. 

Trypanocide identified 
Although certain trypanosomes 
can cause human diseases such 
as African sleeping sickness, 
other closely related trypano- 
somes are harmless to humans 
and affect only cattle. This dif- 
ference in host specificity is due 
to a protective factor in human 
blood, called trypanosome lytic 
factor (TLF). Smith et al. (p. 
284; see also news by Schmidt, 
p. 204) have identified a key 
component of TLF as haptoglo- 
bin-related protein, an apolipo- 
protein that binds free hemoglo- 
bin in the blood. TLF has per- 
oxidase activity, and may kill the 
cattle trypanosomes through 
oxidative damage. 

Channel mapping 
Neuronal function relies on the 
ability of ion channels to dis- 
criminate between sodium and 
potassium, two comparably sized 
alkali metal cations. Two re- 
ports provide further details of 
the architecture of the potas- 
sium channel pore in which this 
discrimination occurs. Lu and 
Miller (p. 304) use silver ions to 
probe for the sulfhydryl of cys- 
teine residues that have been 
singly substituted into each of 
the amino acid positions lining 
the pore. Hidalgo and Mac- 
Kinnon (p. 307) map residues 
framing the pore on the basis of 
complementary mutations in 
the channel and an inhibitory 
scorpion toxin that resides in 
the vestibule. 
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Leica is the inspiration for 
throwing light on increasingly 
complex research problems. 
Leica provides an efficient r 
of equipment to suit the wh 
spectrum of your scientific 
work: 

I 
The universal LEICA DM R research 
microscope, the LEICA TCS 40 
confocal module and the range 
of LEICA QUA NTIMLT image 
analysis systems can solve the 
most demanding applications. 

By harnessing state-of-the-art 
technologies, research 
results can be produced in an 
incredibly short time. On1 
Leica can give you a 
coordinated product range from 

, ? ,* 
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Picture Perfect 
~auImurn Performance For tr~o~og~cal lrnagrnc 1 

- , < . "  , < +- 

.3 I > * P L b L  9- KODAK Products and Techware -the perfect match for scientific imagino. 
When it comes to your biological imaging 

and analysis product needs, there's no 
better choice than KODAK products from 

Sigma-Aldrich Techware. 

A single phone call is all  it takes to gain 
immediate access to the complete KODAK 

Scientific Imaging Systems product 
line ... as well as over 10,000 other 

brand name laboratory equipment and 
supply products. 

purchase with unequallc ' ervice and 
support, including: 

I Same day shipping 
I Comprehensive technical support 
I Competitive pricing 

If your research calls for biological h a  
and analysis products that are picture perfect, choose 

, 

KODAK products from Sigma-Aldrich Tech-your 
single, most convenient source for brand name laboratory 
equipment and supplies. 

Where Science and Service Come Together. 
.r, 

[n addition to a wide selection of top quality laboratory 
products, Sigma-Aldrich Techware backs each 

Call collect 31 4-77'] -5750, 
800-325-301 0, 
or contad your bcal Sgma office. 

AUSIRML4 AUSTRIA BELGIUM BRAZIL WECHREPUBLlC PRANCE GERMANY HUNGARY INDIA ITALY JAPAN 
KOREA M W G O  NEIllERLANDS POLAND SPAIN SWEDEN S- -KINGDOM UNlTEDSThTES 
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A B C D E F  
I : 

u 
SDS-PAGVAutoradmgraph ofHistone HI incubated 

WVI no enzymu lnl or 2 units ofp34~dcz/cyclin Sk 

1%-fl under standard reacthn conditions Alter heat 

inactivation of h a s h  H a n e  HI was dephosphotylated 

using a I lCl. 02 (Dl, a5 /El, or I /fl unkof Protein 
inhibitor) 1-2 (specific PP1 

inhibitor) 
Phosphatass I IPPI). Molecular wights were determined 

using prestained molecular weight markerlCa817707I. 

The 
Modern Art 
of Protein 
Modification 

ew England Biolabs offers new Protein 

Tools, including p34cdc2/cyclin B, Protein 

Phosphatase 1 (PP1) and its specific 

inhibitor, 1-2, all from recombinant sources. These 

reagents feature exceptional puri i ,  rigorous quality 

assessment and unparalleled low cost They are 

complemented by Broad Range Protein Molecular 

Weight Markers available in unstained, prestained 

and biotinylated versions. See the new 1995 

catalog for full details. 

For more information on Protein Modification 

products from New England Biolabs 

contact us at 1-800-NEB-LABS or via the 

internet at info@neb.com. 

New England Biolabs lnc 32 Tozer Road Beverl: MA 01915 USA 1 800 NEB LABS Tel 15081 927 5054 Fax 15081 921 1350 ernall i r f o B n e b  corn 

New England B~olabs Ltd Canada Te l  i800) 387 1095 19051 672 3370 Fax 19051 672 3414 ernail i n f o 3 c a  neb  c o w  \EIV EVGLWD 
New England B~olabs GmbH Federal Repubtic of Germany Tel \0130183 3 0 3 1  (061961 3031 Fax 1061961 83639 enla11 ~ n ' o l d e  neb corn - 1 1  

New England B~olabs IUK) Ltd Te l  {08001 31 84 86 (01.1621 420616 Fax 1014621 421057 emal i n f o E u n  neb  corn b 2 - --- - - 
DiSTRlBUTORS Australla 1075 43 0299 Be lg~um lO800il 9815 6 a z ~ l  10111 66 3565 C e n r i a r ~  1311 56 20 00 Finland 1901 420 8077 France i 1 1  34 60 24 21 
G eece ,011 5226547 Hong Koi g 649 9988 India (5321 311373 lsrae 1031 5351205 Ital) 102~3810317l Japa- ,031 3272 0671 Korea ,021 556 0311 M e x ~ c o  (51 519 3463 20 years and be~ond. . ,  
hetherlands 10331 9500 94  net+^ Zealand 1091 -18 3039 horvab  22 220.1 11 S~ng;.pore 3457927 Sveoe i i  1081 7348300 S~zitzerland 10611 381 47 13 Taiwan iO21 8802913 
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I Custom made ; PEPTIDES i 
Mass Spectral and HPLC Analysis 

included with all peptide orders 

Discovery Sca l~  

L r 1mgin5-10d.y.  
Mass Spec. Included 

. . 8 - 15 residues A 
L A 

oo* 

.+c 
$20 residue 

1 - 
Serving your peptide needs since 1984 

1 

I Ll 8 - 30 residues 

r" O 15-40 mgs 

I O Shipped in 5 - 8 days 
* deallted 

P Antiserum Production - $1,150.00 
L 

0 Peptide design and synthetic carrier conjugation 
0 Immunization of 2 cabbits 
€3 E b a  testing 

4 
0 60- 100mlofmtiserum 
Peptide synthesized using Iatest Fmoc solid phase methods u t i l i i  
h U P  resin kchwlogy which mere- th antigearic response. 
Carrier protein conjugation service also available. 

Full Line of Services 
f hosphorylation, Cyclizanon, Dye hbeling, large scale synthesis, and much more ..... ' P l u w  call our teehnioal staff for more information. 

BIO-SYNTHESIS, INC. 
Toll Free: (800) 227-0627 Fax: (214) 420-0442 

Ph: (214) 420-8505 E-mail: Biosyn@aol.com 
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For some 
only the best 
will do 

I I t  takes talent 
to  recognize excellence, 
but it takes 
determination to use it. 

Opening new frontiers in 
biomagnetic cell separation 

Uniquely designed to minimize 
cell loss and activation. 

Big words? - Try us! 

Making complicated bioseparations simple, rapid and reliable. 
DYNAL AS, P.O.BOX 158 SKBYEN, N M  I2 OSLO, NORWAY. TEL +47 22 06 10 00. FAX: +47 22 50 70 15 

D M  (U.K.) LTD., TEL: (0 i 5 1 )  346 1234. FAX: (0 i 5 i ) 346 i 223 NlHON DYNAL K.K., TEL: (03) 3435 1558. FAX: (03) 3435 1526 
DYNAL, INC, TEL: (800) 638 94 1 6. FAX: (5 1 6) 326 3298 DRnsCHE DYNAL GMBH. TEL: (040) 36 68 1 I. FAX: (040) 36 60 40 
DYNM FRANCE SA., TEL: (44) 23 45 95. FAX: (44) 23 1 6 1 4 DYNM (AUSTRALIA) PTY. LTD., TEL: ( 1  -800) 623 453. FAX: (03) 663 6660 
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It's a chemist's 
best friend. 



I 

"If all you want to do is data 

acquisition, sure, you can 

do it on awindows PC. But 

want to run business apps, I 

is a faster or easier way to 

accomplish all that is, well, 

barking up the wrong tree: I 

Recess Tech scientists at Sandoz Agro are charged with 
finding the fastest, easiest and most cost&it ways to 
produce everything from herbicides and fungicides to flea 
control products for the family pet. Their latest finding? 
'Power Mac has the power we need to stay competitive." 

Sandoz Agro chemists use LabVlEW and 
PowerMactocontrdandanaiyecomplex 
chemical reactions fran their desMops 
~letheytheynuetiMlewithother.And 
that's just one example d the hundreds 
of powerful scientific, e n g i i  and 
design applications that have been opti- 
m M  for the RISGbased PowerFC- chip 
Ed the heart of Power Macintosh. 

Every Power Mac can reaa, wnte and format disks far DOS, 
WindowsandOS12.AndeveryPowerMactetsyouopen 
and wwk with DOS and Windows files. If you need more 
compatibiliCj~th$thePowerMacintosh610(K66DOS 
Compatible inch& both a 66 MHz 4860x2 and a 
PwverPC 601 micropmmor in one PC. 

MacintosK has ahvays been known for graphi- 
cal apthde. &It what kind of graphic is this? 
It's the Fronlier" mdecule, as W i e d  by a 
S a n d o s A g r o G h e r n i s t ~ ~ P l u s A n d  
matsjustthestartwnhPwerMaciiand 
Apple' kmvm like QuickDraw' 3D and 
QuickTune-VR, 3-D visualiition and virtual 
reality b e m  as easy as, well, using a Mac. 

Get to larow Power Macintosh. To learn how 
Power Macintosh can fit into your scientific, engi- 
neering or design environment, call 800-487-6809 
to receive free information by fax. 
Or, if you prefer, give us a call at 800-554-3848 
and ask for ext 550 to receive your free Power 
Macintosh Solutions Kit by mail. 

Power Macintosh. 
The business Macintosh. 



Quality for the Next Century 
- 

Acridhim C, NHS Ester 

L ma- 

* Highest Specific Activity Direct Label 
Available 
Label Peptides & Proteins Directly 
Measure Proteins at < 0.2 attomole 
Use Labeledhtibodies to Develop Fast, 
Super Sensitive Immunoassays 

Our FhMghtm Acridinium Ester 
Labeled Reagents: 

Streptavidin Biotin 
G x m s  GxRIgG 
Protein A *ProtefnG 

Stable to: Heat, Organics, and 
Reducing Agents 

Conditions Enzymes Cannot Tolerate 

Chemi- & Bioluminescent Substrates: 
schiff'sBases,Coelentrnziw& 

Firefly Ludferin 

Ask About Custom Labeling, 
Chemical Synthesis and Licensing! 

100 % Quality Guarantee 

Assay designs' products are 
guaranteed to work. 

Because we  have been making the 
highest quality immunoassay prod- 
ucts for clinical diagnosis for over a 
decade you are assured o f  consistent 
results of the highest integrity. 

Doesn't your research deserve the 
highest quality and performance? If 
SO, cal l  us today. 

Telephone: (313) 668-6113 
Fax: (3 13) 668-2793 

In Japan: Fmakoshi Co. Ltd. 
Telephone: 8 1-3-5684- 1622 
Fax: 81-3-5684-1633 

Immunoassav Kits 

Correlate-EIATM Enzyme Kits 
The Leader in Quality, Precision, and 
Reproducibility 
Stable, Color-Coded Reagents 
No Reconstitution! No Crimps! 
EIA Results in Less than 3 Hours 
Use Serum, Plasma, Media, Urine, or 
Saliva, Without Tedious Extractions 

Also, Corielate-CLP Kits: 
Chemiluminescent Immunoasays 
10x more sensitive than any other kit 

Or, jnwise: results in 15 minutes 

Our Monoclonal PGE, Voted the Best! 

Kits currently available: 
PGE, TXB,, PGF,, dketo-PGF,= 

Coming soon: CAMP and cGMP 

Miscellaneous Antisera Available 

OL ECULA R RESEARCH CENTER, INC. presents 

r 

The most reliable and cost-effective reagents for DNA and RNA isolations. Using separation technology based on the recognition of 
target molecules by a liquid phase, these innovative reagents outperform traditional DNA and RNA isolation methods. No enzymatic 
treatments! No columns! No prolonged protocols! 

a new standard of simplicity and m m ,  the most advanced version 
e 

effectiveness in the isolation of high quality genomic of the single-step method of RNA isolation. 
DNA, developed by P. Chomczynski. 

-- Requires only 10 - 30 minutes Isolates high quality total RNA 

1 Effective with cells. tissue and in less than one hour 

liquid samples, including blood. Can be used to simultaneously 
m 0 No phenol or other toxic agents isolate RNA, DNA and proteins 

Effective with cells, tissue and 
Isolated DNA Ois ready for liquid samples, including blood. Southern blotting, restriction 

Isolated R N A O ~ S  ready for  : analysis @I PCR @, mO~ecular Northern blotting @, RRT-PCR 
cloning and other applications. @, and other applications I 

For information or to place an order from USA, Canada and countries not listed below call 1-800 462-9868.513-841-0900 or Fax 513-841-0080. 

MRC AUSTRAW: A.G.P. Technologies Pty LM 61-7-3419702 Fax 61-7-841-3422; M E  Euromedex 33-88-180722 Fax 33-88-180725; 
G E f W W  BioTech Trade & Service GmbH 49-6227-51308 Fax 49-6227-53694; INMA: Lab Care Products 91-11-6425156 Fax 91- 
11-6425156; ISMEL Tal Ron 972-8-472563 Fax 972-8-471156; ITALY: Bio-Optica Milano SpA 39-2-2640274 Fax 39-2-2153000, 
KOREA: Choong II Chemical, Inc 822-2946411 Fax 822-2936556; WYSIk Technicvest Sdn. Bhd 603-6320998 Fax 603-632- 

MOLEWWIRESLARCH CENTER, INC 0994; ~ . L u c e m a  Chem Ag 41-41-369636 Fax41-41-369656; TAIWAN: Pan Asia Biomedical Technology, Inc. 886-2- 
5645 Montgomery Rd. Cincinnati, OH 45212 7418169 Fax 886-2-7764372; UNmO KINGWM. Molecular Research Centre Oxford 44-1993-706736 Fax 44-1865-35151 1. 



Read DNA, 
RNA, and 
Yro teins 

I Directly 
a . . ... . . 



According to the ancient Chinese philosophy of yin and yang, 

the uniwne is composed of opposing but interdependent 

forces. Interestingly, this philosophy resembles the concept 

of homeostasis, the natural balance that occurs within living 

organisms, including the harmony between antagonists and 

agonists that regulate vital functions. Thus, an important factor in 

the search for new medicines is the development of compounds that 

work together with the body's own restorative and regenemtiw 

abilities. To lead healthy lives, we must seek balance with 

nature, with society, and within ourselves. Through pharmaceu- 

tical research, we are striving to help people attain this balance. 

Edceda Chemical Industries, Ltd. 

Head Office: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka 541, Japan Tokyo Head Office: 12-10, Nihonbashi 2-chome, Chuo-ku, Tokyo 103, Japan 

CirdeNo.7mReeders'SenriceCerd 



optically enhanced densitometry for DNA, protein 
gels, blots, sequencing films and RFLP studies. 
Any type of image. 

Densitometry and image analysis via transmission or 
. .A deaance, visible ltght or uy using Mac or PC. 

Worldwide. No Limikztion. 

.L We invite you to call for more details. 
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What was once thought difficul~, 13 IIUW made easier. 
off- a comprehensive line of innovative products a d  sem 

fication, Cloning, and Mutagenes 
an extensive and proven line of 

'subject to change 

Contact us to make your genome mission possible and successful. 

TAKARA SHUZO CO., LTD. Distributor (North and South Americas) 
Biomedical Group PanVera Corporation 
Otsu, Shiga, Japan Madison. WI 537 1 1 USA 

Tel : +8 1 775-43-7247 Tel : 800791-1400 
: + 1 608-233-5050 

TaKaRa Fax : +8 1 775-43-9254 Fax : + 1 608-233-3007 
e-mail: info@mvera.com 

TaKaRa's PCR related products are sdd under licensing arrangements with Roche Molecular Systems and F. Hoffmann-La Roche Ltd. and The Perkin-Elmer Corporatiin. Purchase of these products 
is accompanied by a limited license lo use them in the Polymerase Cham Reaction (PCR) process for research in c?njun*ion with a thermal cycler whose use in the automated pedormance of the PCR 
pocess is covered by the up-front license fee, either by payment to Perkin-Elmer or as purchased, i.e.. an aulhonzed thermal cycler. 
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the Gene Fulser" 11 system 
offers unprecedented 

~lectro~oration Performance 

In electroporation, precise pulse deliver). is essential for reproducible 
results. The Gene Pulser I1 system provides maximum re~roducibility 

L i'ul , an exclusive pulse deliver). feature. 1 
monitors and compensates for subtle variations in the pulse circuit. 
including minute sample-to-sample differences, for unparalleled 
precision. The Gene Pulser I1 system retains the proven modular 
design of the original Gene Pulser system. This ensures maximum 
flexibility and accommodates future upgrades. Each module provides 

the greatest power and range of appropriate settings for 
optimizing a specific application. The result is unpieoedented 
electroporation performance. To find out how RI~YM and 

the Gene Pulser 11 system can deliver for you, call 1-800-4BIORAD 
or your local Bio-Rad representative today 



Rad-Free@ Products for Detection of Southerns, Northerns and Westerns 
S&S is widely recognized for 
having set the standard in trans- 
fer membrane technology. Now, 
to meet the evolving needs of 
researchers looking for an alter- 
native to radioisotopes, we have 
developed the Rad-Free line of 
non-isotopic labeling and detec- 
tion products. Based on the pos- 
itive feedback from researchers 
using Rad-Free systems, it is 
clear that this integrated line of 
products is setting new stan- 
dards for sensitive detection of 
Southern, northern, and western 
blots. 

Superior Sensitivity Rad-Free Probe Lpbeliig & 
Hybridizbn Kits 

Nonenzyrnatic chemical label- 
ing provides sensitivity compa- 
rable to 32P with high signal-te 
noise ratios. The system is 
easy to use and offers onehour 
labeling with high, predictable 
yields of labeled probes. 

Rod-Free Western Kits I 
RaMree probe Qbelingand chemihineacent dete 
lion oehfeced lolo femlonmnr sedlinih aher 70 a Designed to detect <5 pg of 

blotted protein easily. Three 1 
conjugate kits are available: 
goat anti-mouse, goat anti-rab 
bit and goat anti-human. 

2 7 Kb) were immobilized on Max3 h'ytrap membmne 
d2 pi, and probed with EcoRldigested pU39 at concen 
tmiion of65 ng ofptvbe per ml of hybridization solution 
using the S&S R&m Robe Labeling and Hybridization 
Kit Blot wos incubated with sbvptavidin alkaline phos 
>hotase coniueate f o I d  bv detection. &techechm Blot 

Choice of Rod-Free Substrate1 
Choice of detection with Lumi- 
Phos@ 530 Chemiluminescent 
Substrate Sheets* or BCIP/NBT 
Colorimetric Substrate Tablets. 

uos ploced bn"~a&Free Lumihar530 chemilminescent 
,&bate sheet and eqmed m x-my film for 70 min at 3PC 

S&S Rad-Free non-isotopic 
detection products provide 
increased sensitivity and ease 
of use for the rapidly expanding 
segment of the research commu- 
nity exploring alternative 
options to radioactivity. Our 
modular line of kits and acces- S&S Protran/Optitranm NC, 

product- ---- '- 

Choice of Membranes 
Detection can be performed on 

is ensure coris~s- 
. . . . . . . . . . /%galactosidase (ng) PmF membranes. 

tency and compatlDinty tor tne 
&?nsh? demilUminercent~011 o f b &  probing and detection of mem- , mndngm Watmr 14 dilutiions Inevitably every lab will need 

to make a decision about is@ 

I topic use. Find out how S&S 
Rad-Free products can elimi- 
nate these concerns without 
sacrificing sensitivity or 
dependability. If you would 
like to receive technical litera- 
ture on this highly 
sensitive issue, 1 

e l e i c h e r  a: Schuell- 
Unitedstates: Keene, NH, USA03431 * Tel800/2454024 603/352381( 
Germany P.O. Box 4. D-37582 Dassel. Germany Tel(05561-7910) 

Fax 603/3573627 
Fax(05561-791, 7 



The Proof is 
in the Plotting 

Numerous Scientific 
Graph TLpes 
Contour. 3D Mesh, 3 0  
Scarier, Grouped Bar 
Charts. VPct~r. Histo- 
grams, Stacked Bar Charts 
and many more 

1,000,000,000 Cell 
Worksheet 
Import EucPl,@l-2-3 7 
QuamoO dBASE " 
and others Powerful 
transform language 

Complete Axis 
Control 
Multiple vertical and 
horizontal axes Axis 
breaks Lineac semi-log, 
log, logit, probit, and 
probability axir scales 

Multidimensional 
Nonlinear Curve 
Fitting 
10 independent variables 
25 parameters Piemvise 
continuous, multifunc- 
tional, weighted, and 
Boolean functions 

True WYSIWYG 
for Publication 
Quality Output 
What you see really is 
what you get, so you will 
qet the print output vou 

Customize Everv - 
Detail 
Multiule ulon on one Z P B  .---.xi7m=m%-n/ 

- Page: *W&ih'.' 'r 
. % graph j*lultiPlegraphs 

on one page Bitmapped 
images withingraphs I 
Optional Sigmaplot 
Graph Library 
Instantly open one of over \ 
150 publiurtion and 
presentation-quality 
graph templates 

SigmaLink" to Other 
Jandel Products 
With a single mouse click, 
switch between Jandel I " .  
SigmaPlot, SigmaStat. wdnr on any \Gnd&- 

and SigmaScanIlmage suppomd dmce 

JANDEL SIOMAPLOTet POWER AND FLEXIBILITY FOR THE MOST PRECISE PLOTS 

Award-winning Jandel Sigmaplot 2.0 for Windowsm- the best just got better. 
For over twelve years, scientists have trusted SigmaPlot more than any other 
technical graphing program to prepare their graphs for publication. Now, new 
version 2.0 gives you contour plots, multi-line text, custom zooming, automatic 
legends, and more. You can control every detail of your graph to show data the 
way you want. We've made our point. Now let us prove it. 

W L  SIOMIPLOT 2.0 FOR WlNDOWS 

- . . -. - - - . . . - - - -. - 

SigmaPlot DOS NO. 72 Macintosh NO. 73 Jandel Scientific: 2591 Kemer Blvd., San Rafael CA 94901 
415-453-6700 Fax: 415-453-7769 

SigmaPlot Graph Library, Volume One: Graph templates NO. 74 sales~jandel,com 
SigmaSuite": Integrated graphics, statistics, image measurement NO. 75 I, Europe: Jandel Scientific, Schimmelbuschsnasse 25, 40699 
SigmaStaP. Intuitive statistical software NO. 76 Erktath Germany 02104B6098 02104B3110 (FAX). 

SigmaScana/Image: Image measurement software NO. 77 
Mochae: Automated image analysis software NO. 78 
TableCurvee 2D: Automated curve fitting software NO. 79 
TableCurvee 3D: Automated surface fitting software NO. 80 

International Dealers: Aumalia 2 958 2688.3 602 5088, Brazil 
11 453 5588, Canada 519 767 1061, Denmark 42 15 05 44, France 
05 90 37 55. India 40 84 1208. Israel 349 0823. Ja~an 3 3590 2311. 
3 5689 8o00, Kuwait 242 1851, South Africa. 12 863 4500, Switzerland 
41 617 12 16 16, Taiwan 2 788 6777.2 705 1590, UK 0800 89 49 82. 
All c o m v  andlor d u c t  names are trademarks of the'u mwctm 

PeakFit": Peak analysis software NO. 81 cornpa&.. b1994 &del Co~poration. 

For more information circle the above reader's service number 



~nlocking the seer& 
of programmed Cell Death 

Access Apop tosis. 

At Oncor, one of our missions is to help life scientists unlock the secrets of programmed cell death. 
Beginning with our breakthrough ApopTagm In Sifu Apoptosis Detection Kit, ow line of innovative 
products for apoptosis research has now grown to include: 

ApopTagm I# Sits Apoptosis Detection Kit Our popular ApopTagm Detection Kit, in peroddase 
and fluorescein versians, shows apoptotic cells in the context of the 
surrounding tissue. Able to detect individual apopaotic cells, easy-to-use 
ApopTagm provides more information than DNA ladder analysis. 

ApopTagm Control Slides Available in packs of five, these new, 
positive control slides are valuable for reference and procedural 
troubleshooting. 

Antibodies for Apoptosis Research The cell surface Fas antigen 
can mediate apoptosis. Our new monoclonal antibodies include 
Anti-Human Fas CH-11, UB2 and FITC-labeled UB2. 

To learn more, call us. And inmtigate apoptosis with Oncor on your side. 
209 Perry F'arkway 14W77€NCOR 

For Research Use Only. Not for use in diagnostic procedures. ApopTagm is a trademark of Onwr, Inc. Gaith-h5 301%3-35al 
Yonehara. S ,  et al, (1989) 1. Exp. Med. 165x1747-1756. MD #)877 F a  301-926-6129 

* JFR Kerr, j Searle, BV Hannon & CJ Bishop, in: Potten, CS (ed) (1987) Perspectives In mammalian cell death. 
Oxford U. Press, pp. 9S17.8. Z Zakeri, D Quaglino, T Lvham & R Lockshin, (1993) FASEB \ournal; 7:470-478; and manuscripts submitted. 
X Li, W James, F f'raganos & Z Danynkiewicz, (1993) manuscript submitted. 
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worthy 
of a prize. 

771L4197 /\"4 
A.-fPl!klt, %% 

* 4 ? h a * s k l n  

I N  M O L E C U L A R  B I O L O G Y  1995 Biotech & SCIENCE 
Prize for Young Scientists J %+&8JE4?, 
SCIENCE%)T%A L-CSlf 3 L k O  1995+lt, 
533lC*53Sf?EN*)T La*, *.%%*f 
rglrrt, 20,000 F I L ~ ,  ak,  7 4 3 a ~ a  
fm~: 13, 5,000 F ~ ~ ~ ~ s  L a *, A l l : ~ t \ ~ l t ,  4 >9-5 Y b (science- 

edit~rs.@~aaas.org) 3 kltl;E$ T&Mt \g 

;hi&< ES t \ ,  B*iBTfD8B4t\+;hi&lt, 
771L41v7 /\"4;5?3.0I(iS%l!k 08,%: 
#*, TEL 03-3492-7864, FAX 03-3492-9482) 
TfIff$It-C& !I a*, 

Full details can be requested from the administrator, at the address below, 
or via Internet to: science-editors@aaas.org (US /ROW enquiries) 
or to: science@science-int.co.uk (European enquiries) 

The Award Committee 
Pharmacia Biotech & SCIENCE Prize for Young Scientists 
UyROW enquiries - 1333 H Sueet, NW, Washington, DC 20005 USA. 

Pharmacia 
Tel: 202 326-6501, F ~ X :  202 408-8015 Biotech 

European enquiries - Science International, 14 George N Sueet, Cambridge, 
CB2 lHH, UK. Tel: +44 1223 302067, Fax: +44 1223 302068 
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1 A Revolution in 
Robotic Sample Processing 

Choose 8 disposable CENE$f$, the new automated liquid 
tipsp sfu*ard ti* handling technology from ~ e c a n  ' 
or any combination of 
the two. removes many of the limitations of 

sample processing. Beyond the needs 
of high throughput, full automation 
and greater flexibility, now changes 
in engineering allow you to choose: 

a Combination of standard and 
disposable tips 

Four and eight tip arms 

a Modular carriers' for any type of 
tube, vial or container 

a No constraints on worksurface 
positioning 

Variable Liquid Level Detection on each 
tip monitors the change in capacitance 
as the tip enters or leaves the liquid. 

Barcode Reading of both horizontal and 
vertical barcodes provides fast position - identification and accurate positioning 

of carriers, racks, and primary and 
secondary tubes. A true positive ID 
system is now ensured. 

Windows Software combines a simple 
point and click graphical user interface 
with the power to control complex 
pipetting parameters and methodology. 

Safety is ensured with a built-in safety 
shield to protect h m  hazardous materials. 

Application support for the design, 
optimization, and implementation of 
your application hardware and software. 
Proven engineering and service support 
are provided by Tecan's worldwide 
service organization. 

Want more information? CaUTecan 
1-80033-TECAN. 



* .7*: 

ABI PRISM" 377 DNA Sequencer. . .  , - .-lid - 

I 
I Greater productivity, 

I no matter how you measure it. 

The ABI PRISM'" 377 DNA Sequencer 
goes beyond previous technology to bring you 
unprecedented productivity for all your DNA 
sequencing and h i p e n t  analysis applications. 

The ABI 373 set the standard 
for accuracy and throughput ABI .E 
with auto~nated four-dye, PRISM" 
one-lane detection. Now the ABI PRISM 377 
raises that standard with powerful new 
hardware and software capabilities that take 
performance and reliability to new levels. 

You've never seen a system this fast. 
Using simultaneous multicolor detection and 
advanced electrophoresis technology, the ABI 
PRISM 377 generates data four times faster 
than the ABI 373. 

You'll also find that the 377's versatile 
vertical gel format offers even greater p d o n  
and more control for fine-tuning electrophore- 
sis parameters. 

And the ABI PRISM 377 is so easy to use, 
you'll be running samples with complete 
d d e n c e  in no time. A Macintosh Power PC 

interface s d e s  data collection and 
analysis with your choice of DNA Sequencing 
or Genescan" software. 

Of course, the ABI PRISM 377 is backed 
by Perlrin-Elmer's worldwide technical sup- 
port organization. With over e@t years of 
experience in genetic analysis, our Applied 
Biosystems Division offers you the most 
comprehensive range of systems, technologies, 
and applications expertise in the industry. 

So if you're loolung for greater DNA 
sequencing and hapen t  analysis productivity, 
find out how the ABI PRISM 377 measures up. 
For more information, call 1-800-345-5224. 
Outside the U.S. and Canada, contact your 
Perkin-Elmer representative. 

Europe Langen, GermanyTel:49 (0) 6103 708 301 Fax:49 (0) 6103 708 310 
Japan Tokyo, Japan Tel. (0473) 804500 Fax: (0473) 80-8505 
Latin America Mexico City, Mexico Tel.52-5-651-7077 Fax: 52-5-593-6223 
Aushaih Melbourne, Australla Tel (03) 212-8585 Fax: (03) 212-8502 

Peln-Elmerisa reoisteredtrademahand ABI PRISM and Genescan aretrademarks 
of The Perkin-Elmer Corporation. All othertrademaWand product names areme 
property of their respwive owners. 
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Clear things up with 
Infinity" Agamse Enhancer. 

ho\r ~ o u  see it. hon )ou don't. 
Add new Infinity" to agarose and you'll 

see dramatic improvement in resolution, 
clarity and gel strength. Infinity is a powder 
that is easily mixed with any agarose. It will 
not affect gelling or remelting characteristics. 

See the difference Infinity makes. 
Call 1-800-77-ONCOR. 

For research use only Not for use In 
d~agnoshc procedures Infimty" 1s a 209 I'err! IJarkwa\ 
hademark of Oncor, Inc C.a~thcr\burg MI> 20877 
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I N  M O L E C U L A R  B I O L O G Y  1 9 9 5  

Pharmacia Biotech and SCIENCE are joining 
forces to encourage scientists at the start of 
their careers with an award for graduate work 
in molecular biolo . This major new world- 
wide prize will incEde US$20,000 awarded to 
the best young scientist of the year, and up to 
7 additional prizes of US$5,000 each. 
Prizes will be resented in Stockholm, Sweden, 
durin ~ e c e m i e r  1995. The winning essay will 
be pu%lished in Science. 

Full details can be requested from the 
administrator, at the address below, or via 
Internet to: science-editors@aaas.org 

The Award Committee 
Pharmacia Biotech & SCIENCE Prize for Young Scientists 

1333 H Street, NW, Washington, DC 20005 USA. 
Tel: 202 202 326-6501, Fax: 202 408-8015 

SC~ENCE Pharmacia 
Biotech 

Macintosh Gel Analysis 
Software 

Single-lane density 

profile analysis with 

peak finding 

- Molecular weight 

determination 

Localized background 

subtraction 

Supports 8-bit, 16-bit, 

TIFF, PlCT and other 

file types 

Gel Documentation 

systems available for 
UV and white light 

The Macintosh Imaging 

Solution 
Powerful image 

analysis software 
Acquisition and 

analysis systems for 

applications such as: 
-F ISH 
- 3D visualization 

and deconvolution 

- Ratio imaging 

Compatible with video 

& digital cameras, 

filter wheels and 

motion control systems 

Signal  Analy t ics  Corpora t ion  
4 4 0  Maple Ave E,  Ste 201 
Vienna, V A  22180 
Tel (703) 281-3277 
Fax (703) 281-2509 
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NO ANNUAL FEE and a Special 
r-' t 

, Beb ,O Annual Percentage Rate 
- -  - IS a--3 1 (APR) r i  C;:3 Advc--, 

I Bcmn-ce Transfers for AAAS -X"w-. 9 r r  ,.* Members. . 
- L ?  

&?2tz~8~ci?2tjt the AAAS Visa@ Gold 

card, with NO ANNUAL FEE. Many AAAS 

members have already discovered the bene 

fits of the AAAS Visa Gold card. Now, through 

\ .is special offer, you can join your colleagues 

in carrying the only credit card endorsed by 

the AAAS. 

C The American Association for the 

Advancement of Science is pleased to present 

a special introductory 9.9% APR on cash 

advances.* As a part of your welcome package 

you will receive two Premium Access Checks 

that you can use to pay off or pay down other 

credit cards and installment loans. Call Now! 

I 1=800-847-7378, a 400 Extra benefits include: 

A 16.4% variable APR on purchases 
Please use this priority code when calling: NTMD 

Higher lines of credit ... up to $50,000 
tThe AMual Percsntaae Rate IAPAI for ourchases is 16.4%. which mav MN. The APA is 9.9% an cash advances 
mmugh your first SIX &tanmt closing d;ltss mmmene~ng an the manh'aftk your aeroum 1s opened and may vary 
there& lamlles to beth new and outstandltm cash advance balances). The current ~ndexed rate for cash 30 line increases 
advdnces is 16.4%. which m q  my. The t ransc tb~  fee for the purchasa of wire transfers, money wdsrs, !MS. 
lottety ti&ets, and cash gaming chips is 2% of each such purchase; $2 minimum, $25 maximum. Transaction 
fee for two specifically designated Premium Access checks* or Preferred Access cheeks* will be waived. NOW YOU can the AAAS card with these 
The information about the cost of the card described in this application is accurate as of 1/95. The 
information may have changed after that date. To find out what may have changed, call 
1-800847-7378. 
'Cash advances cannot be used to pay off or pay down an& MBNA*account 

and many other unsurpassed benefits and 
MBNA America* Premium A c m  Checks and Referred Access Checks am federallv reaistered service marks of 
MBNA America Bank, NA. Mastercard* is a federally registered service mark of k&rd International, Inc.. 
used pursuant to license. Vi& is a fedwalk registwed senice mark of Visa USA., Inc.. used pursuant to license. pay no fee' 

. . 
0 1994 MBNA Anerica Bank. NA. 
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