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The New :,'--":' 
Your Window t Ye :r';rr 
W Positioning capabilities for high density labware, such as 

384-well plates, and more 
W Precision pipetting performance from nanoliters* to milliliters 
W Real modularity with removable deck assemblies 
W True 32-bit Windows NT@ software design 
Fulfill your future pipetting needs by opening the 
MultiPROBE I1 Window. 

Call Packard today to schedule a demonstration, or visit our 
web site for more details. 
* Patents pending 
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Cover Assumed worm burrows in a 1.1-billion-year-old sandstone 
from central India. These trace fossils extend the record of animals 
to twice the age of the Cambrian evolutionary explosion. The bur- 
rows (-3 to 4 millimeters wide) were probably made in a shallow 
sea underneath a microbially bound surface mat, and weathering 
of the mat layer was necessary to reveal them. [Photo: W. K. Sacco] 
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This system offers you the exclusiw: T h e m  Sequenasew 
' 

DNA polymerase and CymS.?i sihgle c o h r  dye terminator 
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TRACES OF ANCIENT ANIMALS down spins) of metals, including materi- SOLUBLE NANOTUBES 
Did some animals arise well before the fa- als, such as chromium dioxide, that have Carbon nanotube chemistry and spec- 
bled Cambrian explosion about 540 mil- been difficult to  measure by other meth- troscopy have been limited by their lack 
lion years ago? Some small fossils have ods. A tip of a superconductor, such as of solubility in organic solvents. Chen et 
been found that indicate a slightly earlier niobium, forms a point contact with the a1 (p. 95) have derivatized the ends of pu- 
origin, but earlier fossil remains have been metal. The conversion of supercurrent rified and shortened single-walled carbon 
lacking, and many claims for an earlier (electron pairs) to normal current at cryo- nanotubes (SWNTs, 100 to 300 nanome- 
origin have been equivocal or discounted. genic temperatures will depend on the ters in length) by heating them for 1 day 
Seilacher et al. (p. 80; see the cover and population of the minority spins in the with SOClz and in octadecylamine for 6 
news story by Kerr) now describe struc- metal near its Fermi surface. days.The resulting nanotubes are soluble in 
tures preserved on bedding planes in the many common organic solvents, and spec- 
Chorhat Sandstone of India that appear to troscopic studies allowed the band gaps of 
be trace fossils-burrows left from a undoped and iodine- and bromine-doped 
worm's movements. These rocks are about SWNTs to be measured. The authors were 
1 billion years old, and the authors suggest also able to  derivatize the walls of the 
that the traces formed as the animal bur- nd that saturation of just 
rowed along under an algal mat. carbon atoms could lead 

to large changes in the electronic band 
CAUGHT IN FUU FLIGHT 

An important question in marine atmo- 
spheric chemistry relates to the nucleation THE LATEST SPIN ON 
conditions for very small aerosol particles. BROWN DWARFS 
Such particles may play an important role Brown dwarfs are dim objects that are 
in cloud formation as cloud condensation more massive than planets, but not mas- 
nuclei, and it is important to find out where sive enough to maintain nuclear fusion in 
and how new particles are formed. Clarke et their cores and burn as brightly as stars. 
al. (p. 89) have made airborne measure- Since 1995, unambiguous detections of 
ments that allow the direct observation of brown dwarfs have started to account for 
nucleation events in the marine boundary some of the missing mass in the universe 
layer, thus constraining the conditions re- and provide more details about this once 
quired for such events to take place. The re- missing link between planets and stars. 
sults also provide further insights into the Neuhauser and Comer6n (p. 83; see the 
limitations of the current theoretical under- news story by Schilling) have used the 
standing of particle nucleation. atellite to detect x-ray emission 

young, very low mass brown 
SYNCHRONICIN AT THE POLES Ha 1) in the Chamaeleon I 

Major paleoclimate climate changes- cloud. They believe that this 
such as ice ages-may be in or out of x-ray emission is related to  convection 
phase between the Northern and the within Cha Ha 1 or rotation of the brown 
Southern Hemispheres. Evidence from dwarf. Like some low-mass young stars, 
several ice cores from Greenland and AMMONIA AT AMBIENT PRESSURES fast rotation would create a dynamo and 
Antarctica has pointed toward an asyn- An early triumph of industrial chemistry maintain a magnetic corona. 
chronous response. Steig et aL (p. 92; see was the Haber synthesis of ammonia; iron 
the Perspective by Stocker) report data catalysts allow the reaction to proceed at MICROBIAL ENZYME MODULES 
from a different Antarctic ice core for the moderate temperatures (430" to 480" Microbial organisms synthesize an ex- 
last 20,000 years. They find that the most Celsius), but high pressures (150 to 300 traordinary variety of medically important 
prominent North Atlantic events during atmospheres) that favor product forma- molecules, such as erythromycin, peni- 
this time are also recorded synchronously tion are needed. Marnellos and Stoukides cillin, and cyclosporin. These molecules 
in this core. Thus, the patterns of climate (p. 98) have synthesized ammonia from are built from simple monomers of car- 
change in and around Antarctica are re- hydrogen and nitrogen at ambient pres- boxylic acids or amino acids by modular 
gionally heterogeneous and more com- sures and somewhat higher temperatures enzyme complexes. Cane et aL (p. 63) re- 
plex than previously thought. Such effects (570" Celsius) in an electrochemical cell. view recent advances in understanding 
have also been observed in models. Hydrogen is dissociated at a palladium how these complexes work and future ap- 

anode and delivered through a proton- proaches to manipulating the modules to 
POINTING OUT SPIN conducting ceramic tube (a strontia- expand the molecular repertoire. 
PO~ARIUTION ceria-ytterbia perovskite) to react with 

An emerging class of devices, such as spin nitrogen at a palladium cathode. In this COLD-TOLERANT CARROTS 
valves, is based on the spin rather than system, electrical work rather than pres- Subfreezing temperatures have devastat- 
the charge of electrons. Soulen et al. (p. sure drives the reaction, which converts ing effects on certain plants, whereas 
85) report a simple method for measuring almost 80% of the protons delivered into others are more tolerant. Worrall et al. 
the spin polarization (the ratio of up and ammonia. (p. 115) have isolated a protein from the 

CONTlNUED ON PAGE 11 
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carrot that limits the growth of ice crys- 
tals, thus limiting the damage done by 
cold temperatures. As with antifreeze pro- 
teins identified from animals, the carrot 
protein contains repeated sequences. 

IMPORT INTO CHLOROPLASTS 
'Many of the proteins found inside chloro- 
plasts are transcribed from genes that re- 
side in the nucleus. Importing such pro- 
teins into the plastid compartments is in 
part the function of translocon complexes 

Tsang et al. (p. 117) analyzed mice in which 
PDEy subunit was mutated such that it no 
longer interacted with transducin. Inactiva- 
tion of transducin was impaired even 
though the RCS proteins (regulators of C 
protein signaling), which also contribute to 
inactivation, were functioning normally. 
The results suggest a mechanism that may 
contribute to efficient signaling: The RCS 
proteins appear t o  only inactivate 
rhodopsin after the C protein has bound to 
(and hence activated) its target enzyme. 

TELLING PAIRS APART 
The four bases of DNA (A, C, C, T) each 
offer a distinctive array of hydrogen bond 
donors (N-H) and acceptors (C=O) that 
are used in the complementary base pair- 

I ' ing in the DNA double helix.   ow ever, 
in the chloroplast membrane. Jarvis et al. 
(p. 100) have identified the gene for one 
of the components of chloroplast translo- 
cons in the plant Arabidopsis. Similarities 
to related proteins suggest that there may 
be more than one type of translocon, per- 
haps with differentiated functions. 

HOLDING OUR GAZE 
We are continually bombarded with nu- 
merous visual stimuli, like fans clamoring 
for an autograph, some of which seem to 
be relegated automatically to the back- 
ground and some of which capture our at- 
tention. How is this selection made? Kast- 
ner et al. (p. 108; see the Perspective by 
Kanwisher and Downing) provide brain 
imaging results from human subjects in 
support of the proposal that selection is 
an active process. When we are not ac- 
tively attending to a particular item in our 
field of view, multiple items compete with 
each other, yielding an overall suppression 
of neuronal activity that any of these 
items would evoke on i t s  own. When we 
focus our attention, the result is to coun- 
teract this suppressive effect, thus sharp- 
ening the overall neuronal response so as 
to highlight the item of interest. 

THE EYES HAVE IT, TOO 
Detection of light by the eye occurs 
through a process in which the light recept 
of rhodopsin activates a heterotrimeric 
guanine nucleotide-binding protein (C pro- 
tein) called transducin. Transducin regu- 
lates the enzyme guanosine 3',5'- 
monophosphate phosphodiesterase (PDE). 
Activation of the C protein is critical to ini- 
tiation of the response, but in this and 

many biological events rely upon se- 
quence-specific recognition of double- 
stranded DNA, and thus therapeutic 
design of small molecules that can distin- 
guish base-paired bases is appealing. 
Kielkopf et al. (p. 11 1) present the struc- 
tural basis for how a synthetic polyamide 
can tell the difference between a T*A base 
pair and an A-T pair from within the minor, 
narrower groove of double-helical DNA. 

EFFECTS OF INTERFERON-a ON 
HEPATITIS C INFECTION 

Although early evidence suggested that in- 
terferon-a blocks hepatitis virus from in- 
fecting cells, kinetic analyses of Neumann 
et al. (p. 103) demonstrate that it acts at 
the stage of production or release of virions. 
The authors have refined their analyses to 
determine virion half-life, the rate at which 
infected cells die, and the effects of differ- 
ent doses of interferon on antiviral efficacy. 
They suggest that more aggressive early 
treatment of the disease may result in 
more long-term success for patients. 

N O  ESCAPE FOR BACTERIA 
Cytolytic T lymphocytes (CTLs) destroy 
cells that are infected by viruses or intra- 
cellular bacteria. This destruction lyses the 
cells but can also free the bacteria. The 
subset of CTLs that releases granules to kill 
infected cells also can damage the bacteria 
harbored within. Stenger et al. (p. 121) 
show that the protein granulysin, which is a 
component of the granule, can kill bacteria, 
including the mycobacteria that cause tu- 
berculosis and hide inside cells. The identi- 
fication of a natural antimicrobial con- 
tained in T cell granules identifies a mecha- 

many other processes, C protein inactiva- nism that T celk use to clear intracellular 
tion is also a crucial point of regulation. pathogens. 

1 systm 

J Horizontal gel electrophoresis device 
with built-in mini power supply I J Versatile-easily pour and run either 
agarose or polyacrylamide gels 

I J Compact, lightweight and easy to use 
J Includes el casting set for pouring 

up to 6 ge 9 s simultaneously 
J Additional gel casting accessories 

available 

The Joule Box" unit contains a built-in, 
dedicated power supply designed 
specifically for running gels with low 
voltage requirements. The simplified 
circuitry of this power supply makes the 
all-in-one design of the system reliable, 
compact and low-cost. Gels can be run at 
50 or 100 volts and the polarity of the 
power supply can be changed by simply 
flipping a switch. 

Each gel casting tray has migration 
distance index lines to easily determine 
gel running distance at a glance, in 
addition to a shaded comb insertion area 
to improve visibility of the sample wells. 

The minigel electrophoresis tank is 
lightweight and compact, with a footprint 
of less than 20 cm x 14 cm, including the 
power supply attachment- perfect for 
use in any laboratory. 
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Upstate Biotechnology is proud to continue this new series of corporate messages that carries only the 
latest information and opinion. In the months to come, look for insights and advice from thought leaden. 

I Phosphorylation State-Specific Antibodies 
Application Tested. Performance Guaranteed. 
The Latest From Lake Placid 

The signaling proteins that regulate 
growth, differentiation and survival of 
animal cells are regulated by 
phosphorylation events. Determination 
of the phosphorylation state of signaling 
proteins is therefore a basic requirement 
for the study of cell signaling. 

Short (12-14 mer) synthetic 
phosphopeptides can be used to raise 
'phosphopeptide-directed' antibodies. 

These antibodies can report the 
phosphorylation state of serine, 
threonine or tyrosine in the context of a 
defined sequence of flanking amino 
acids. As immunochemical probes, 
phosphopeptide-directed antibodies are 
far more selective and sensitive than 
conventional reagents. Moreover, 
positional specificity for defined 
phosphorylation motifs affords 

functional insights into signaling 
activities. Phosphopeptide-directed 
antibodies can be used as 
immunohistochemical reagents. Thus 
they lend themselves to studies on 
signaling in complex animal tissues or 
clinical specimens ordinarily too 
anatomically complex and 
heterogeneous to be used for 
cytochemical or histochemical analysis. 

Upstate Biotechnology offers a comprehensive 
line-up of phosphorylation state-specific 
antibodies, with many more in development. 

Tyrosine Kinases 
pTyr (4G10 monoclonal) 
pTyr (polyclonal) 
EGF Receptor (pY1173) 
c-erbB-2 (pY1249) 

Serine/Threonine Kinases 
GSK3 (pY214) 
GSK3a (pS21) 
MBP (pT98) 
MAP Kinase (pTEpY) 
MAP Kinase (pY 180) 
AktlRKB (pS473) 
PKCE (pS719) 
PKCa (pS657) 
RsklIMAPKAP-Kla (pS363) 
Rskl/MAPKAP-Kla (pT359) 
Rskl/MAPKAP-Kla (pS380) 

Apoptosis / Cell Cycle 
MPM2 
Histone H1 
Histone H3 (pS10) 
Bad (pS136) 
Bad (pS112) 

T ~ o n a l R e g u k m  
STATl (pS727) 
STATl (pY701) 
STAT3 (pY704) 
STAT3 (pS727) 
STAT5 (pY694) 
CREB (pS 133) 
c-Jun (pS73) 
c-Jun (pS63) 

Neurobiology 
NR1 (pS896) 
NR1 (pS897) 
NRl (pS896/897) 

Specific Immunocytochemkal 
Labeling of Mitotk Cclls. 
Exponentially-growing kangarw 
rat Ptkl cells were fixed with 
methanol and stained with 
Upstate Biotechnology polyclonal 
anti-phospho-Histone H3 (Mitosis 
Marker) and visualized with a 
rhodamine-conjugated secondary 
antibody. An anaphase nucleus is 
shown at high magnification. 

Western Blot Analysis. Lysates of unstimulated cells (Lane A) 
and stimulated cells (Lane B) were resolved by electrophoresis, 
transferred to nitrocellulose and probed with phosphorylation 
state-specific antibodies. 

In cell signaling the #ace ir 1,) the swift At 
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phone wr i te  e mail or visit our. web site anti 
register In this rv.~y you c.ln I)e certain you will 
be there when any news I>rc.~kr 

fiotechnology 
products for cell signaling research 
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L A S E R  C A P T U R E  M I C R O D I S S E C T I O N  

You Can 

flwrescent image 

NEW! 

Advancing Molecular Diagnostics In Medical Research? 

Arcturus Engineering, Inc. 1220 Terra Bella Avenue, Mountain View CA 94043 1888) 446-791 1 www.arctur.com 
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"Plasmids So Bright , . 
. , 

'You Better Wear Shades" 

ducins: pGeneGr i pTM Vectors 
Transcriptionally active fluorescent DNA 
Conformationally intact & supercoiled I 
No labeling or purification required 
Simple and ready to use 

pGeneGripN vectors* are a unique series of modified plasmids. Taking advantage of 
our innovative DNA tagging procedure, the pGeneGripT" vector is efficiently and 
irreversibly labeled without changing its supercoiled structure or transcriptional 
activity. pGeneGripm vectors are a breakthrough product line for gene delivery and 
gene therapy research. For the first time, scientists have the opportunity to 
simultaneously follow biodistribution of the plasmid DNA and expression of the 
encoded transgene product. * Patent pending 

pGeneGripTM vectors "" ''; " , - , -... , . .. - 
r 
Rhodamineb-Galactos~dase 25 ug GlOlOlO Blotm/CAT 25 ug GI03020 

lOOug G101015 100 ug GI03025 
RhodammneICAT 25 ug GI01020 B~o~n/Luc~fera.se 25 ug GI03030 

IOOug G101025 100 ug GI03035 
Rhodam~neLuc~ferase 25 ug G101030 B~otmdGreen Fluorescent Rotan 25 ug GI03040 

l00ug G101035 LOO ug GI03045 mpl jj,m. 8 

= 

RhodammelGFP 25 ug G101040 Biohn/ScmtedAlkalmePh@mw 25 ug GI03050 A I 

lOOug GI01045 100 ug GI03055 
I Unl- pGeneGnp 

RhodamineISecreted Alkalme Phosp 25 ug G101050 RhodarmneDlank Vector 25 ug GlOl000 Plasmld Fluorescant 
100 ug GI01055 l00ug G101005 Plawnld 

Fluorescem/bGalactos~dase 25 ug GlO2OlO FluorescemniBlank Vector 25 ug GI02000 FlgUreS: 
lOOug GI02015 100 ug GI02005 A. Fibroblasts transfected with 

Fluoresce~nJCAT 25 ug GI02020 Biot~nlBlank Vector 25 ug GI03000 pGeneGripmRhodamlne/GFP vector: 
l00ug GI02025 lOOug GI03005 1. Rhodarnine labeled DNA 

Fluoresce~n/ Luc~ferase 25 ug GI02030 Rhodamme Vector Labellng Ka NEW G10100K 2. GFP expression 
I00 ug GI02035 (for labellng 100 ug plasmld DNA) B. Electrophoresis of pGeneGripm 

Fluoresceld ~ A l k a b n e  P h q .  25 ug GI02050 Fluorescein Vector Labellng &t NEW Gl02OOK Rhodarnine labeled fluorescent vector 
100 ug GI02055 (for labellng 100 ug plasm~d DNA) 

Biot~nb-Galactosidase 25 ug GI03010 B~otln Plasm~d Labelmg Klt NEW G10300K 
Lanes: 1. pgal, 2. GFP, 3. Blank 

C. Plasrn~d expression with and without 
fluorescent label. 

* ,  
- .. - 

GTS International Distributors TO Order Call: 888-428-0558 ,,,, Japan,Rep of Chlna, Korw 

Fax: 61 9-587- 1499 610-TRADE +43 1 889 18 19 Takara +81-77-543-7231 
Denmark, Finland, Noway, Sweden Switzerland 

lo190 Telesis Court KEBO Lab +46 8 621 35 07 Axon Lab AG 4 1  56 484 80 80 

py Systems 
Son Dlego, CA 92121, USA France Talwan 

OZYME +1 30 85 92 92 PROtech. Ltd. 886-2-23810844 

"de ant #'- " 
For the complete product list Oennany Takara +el-77-543-7231 
check out the GTS Website @ Bozym D~agnostlk GmbH 4 9  5152-9020 UnHed Kingdom 

hltp//www.genetherapysystems.com L~fescreen LTD +44 o 1923 241 51 5 
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Extra contrast methods 
for images of distinction 

Approved, yet 
excitingly new 
Always likely t o  improve 
even its most tried-and- 
approved products, Carl Zeiss 
has now upgraded i t s  in- 
verted microscopes. The three 
new models Axiovert 5 100, 
Axiovert 135 and Axiovert 
135 M feature added advan- 
tages that wil l convince the 
most fastidious user. 

Plenty of pluses 
New condenser concept for all 
contrasting methods, including 
variable relief. S 100 model 
with Optovar turret for 
secondary magnifications 
without objective change. 
Lateral TV camera port, 
interchangeable mirror/color 
splitter, variable brightness 
control with AttoArcTM fluore- 
scence illuminator, and so on ... 

Performance 
packages 
If you want t o  know 
more about Axiovert 
5 100, Axiovert 135 
and Axiovert 135 M, 
ask for detailed infor- 
mation now. These new 
inverted microscopes 
offer powerful perfor- 
mance packages more 
than worth asking for. 

EISS 
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1 There's a good measure 
of art in the science 
of custom peptides. I 





Backgmund picture: Insuline, mmpner generated molecular model 

When the going gets tough, LICENsEoFOR 

MasterTaq gets going m 
The Eppendorf MasterTaq Kits are designed to ensure 
improved yield and reliable PCR products. 
The TaqMaster (5x PCR Enhancer) has been specially 
developed to improve the amplification of difficult 
templates by stabilizing the enzyme during the reaction 
procedure. TaqMaster improves the thermostability of 
the Eppendorf Taq DNA Polymerase and makes it less 
sensitive to exogenous PCR-inhibiting contaminations. 
Impure and GC-rich templates show increased yields 
and reproducible results. 

The Eppendorf MasterTaq Kit includes the TaqMaster 
(5x PCR Enhancer), Eppendorf Taq DNA Polymerase, 
Reaction Buffer (lox) and MgCI, Solution. 

The Polymerase Chain Reaction (PCR) is protected by patent. The patent is held by Hoffmann- 
La Roche. Products marked "licensed for PCR" are sold under licensing arrangements with 
F. Hoffmann-La Roche Ltd., Roche Molecular Systems, Inc, and The Perkin-Elmer Corporation. 

Flgl:  Atnplkation oi a 88U rRNA gem Ag. 2 Atnplllialion oi a (USOH qmcMc 
from tobl gwnomlc alga* DNA DNA from g m i c  blwd DNA 
PCR was pmfoimed horn genomic algae PCR was puiotmed from human genomic 
using d i i t  Taq DNA Polymwaoas. Equal blmd with different Taq DNA Pdymerasea. 
volumes of tlm PCR reactions were analyzed Equal volumes of FCR reactions were 
by gel electrophoreslr. analyzed by gel electrophoresis. 
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eppendorf, 
S c i e n t i f i c  

Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . Phone 800-421-9988 or 516-876-6800. Fax 516-876-8599 

website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 



Obtain konsisterit. him11 

I You have t o  see it , 

t o  believe it r 



Tra mi On mli,h- 8~227-4063  Far 606-259-1413 
Voice 606-259-1550 Website translab.com 
A list of current distributors of Transduction Laboratories products 
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A: PEN LABS 
Q: GMP? 

A: PEN LABS 
You've got questions? We've got answers. 

As a leading supplier of synthetic peptides for over 25 years, 
we know what it takes to provide GMP products on time and 
on budget. And we know that when qualifying a cGMP man- 
ufacturing partner for your pharmaceutical-grade peptide, it's 

critical that you ask the right questions. We suggest you start 
with these: 
1. Are the manufacturing facilities under strict environmental 

control, FDA- licensed and inspected? 
2. Are cGMP procedures and processes validated? 
3. Will your DMF (drug master file) be developed and 

maintained to FDA standards? 

4. Will purity. identity, and integrity be evaluated by 
validated QC methods? 

5. Are all cGMP personnel qualified, fi~lly trained and 
cGMP certified? 

At Peninsula Laboratories, the answer to each of these ques- 

tions is an emphatic YES! Your peptide will be produced in 
full compliance with cGMP requirements. And our facilities 
stand up to the closest scrutiny. 

So, bnng all your cGMP questions to Peninsula Laboratories 
We make it our business to provide you with answers. 

Any questions? Contact Penins~lla Laboratories today. 
We'll give you the answers along with a free copy of our 
comprehensive 100-page guide, GMP ~Warzzfacturig of 

Syrzthetic Peyticles. Phone: (800) 922- 15 16, ext. 174. 
Fax:(650) 595-407 1. E-mail: GMP@penlabs.corn. 

Visit us on the Web at 
www.penlabs.cor?z 

PENINSULA LABORATORIES 
601 Tnj lor Wnj, Snr~ Car los, CA 94070 
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YOU KNOW WHERE YOU'RE GOING, BUT WHEN WILL YOU 
GET THERE? 

J.. 
d 

- a highly competrrr~ 
field, the most direct 

route to accurate, 
reproducible results is the 

one you need '- 

ANTIBODIES GEL RETARDATION ASSAYS 
PEPTIDES 
DNA PROBES 
OLlGONUCL EOTlDES 
RNA, NUCLEAR AND NORKITTM 
WHOLE CELL EXTRACTS TRANSKITTM 

I RELIABLE 
REPRODUCIBLE 

I COST & TIME EFFECTIVE 
Tel.: 1-888-343-6352 www.geneka.com 

BIOTECIfNOI.QGY INC. Fax: 1-888-528-9225 E-mail: info@geneka.com 
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The modern classic for detecting 
in interactions. I -- h d  

Study protein interactions in vivofor 
authentic characterizations 

Detect weak and transient interactions 
common to large native protein complexes 

Most successful and widely published 
protein interaction systems available 

MATCHMAKER Pretransformed Libraries offer the fastest 
way yet to perform two-hybrid screening and are available 
for the following cell line and tissues: 

Human HeLa Human Liver 
Human Bone Marrow Human Ovary 
Human BrainIFetal Brain Human Placenta 
Human Heart Human Skeletal Muscle 
Human Kidney Human Testis 

Check for new pretransformed libraries at www.clontech.com! 

In Germany pleasa contact CLONTECH GmbH Tel: 06221 34170 Fax: 06221 30351 1 
In the UK please contact CLONTECH UK Ltd. Tel: 01256 476500 Fax: 01256 476499 
In Japan pleasa contact CLONTECH Japan Ltd. Tel: 03 5643 3271 Fax: 03 5643 3252 

Aurmlia: 61 2 9417 7868 . Aulbia and Earnrn Europe: 43 1 888 1819 . Belpium/*uwnburp: 0 8W 1 9815 . 
Canada: Now call CLONTECH direct 800 8822566 . China: BElJlNG YUANGPING BIOTECH 088 10 88187551; 
GENE CO. LTO. 852 2896 6283; HW SCIENCE &TECHNOLOGY DEVELOPMENT CO., LTD. 88 22 26847285: 
SINO.AMERICAN BIOTECH CO. 88 21 6402 2371; WATSON BIOMEOICALS, INC. 88 21 85572386 . kach 
Republic: UO 19 85214 . Euypt 202 349 8311 . Finland: 9708 598 19 . hnca: 33134 802424 . Garinany: 
CLONTECH GmbH 49 6221 34170 . Onaca: 301 51 53882 1 Hone l h u :  852 2648 6101 . India: 091 11 54 
21714 1 lamel: 972 4 9980595 . Ibly: 55 5 W1871 . Japan: CLONTECH Japan Ltd. 81 3 5643 3271 . 
Kona: 822 558 0311 . Mllapi8: 803 777 2608 . Mexico: 525 281 4718 . Tha M~erlanda: 31 33 495 W 94 . Scandlnrvia: 1 8  749 5940 . Sinwpora: 65 775 72M . SpainlPonuwI: 34 9 1 630 0379 . Swiaarlmd: 
41 61 272 3924 . h i m n :  868 2 27202215 . Thailand: 682 530 3805 . 1urk.y: 90 216 385 8321 UniM 
Kingdm CLONTECH UK LM. -44 1258476500 rev. 811398 

Five years ago, CLONTECH introduced the original 

MATCHMAKER System. Today, we're still the lead- 

ers in two-hybrid technology, offering the foremost 

methods for detecting and characterizing in vivo 

protein interactions. Now you can save weeks by 

using a MATCHMAKER Pretransformed Library. 

Just mate the strain containing the pretransformed 

AD library with a compatible strain carrying your 

bait  protein, then select  for interactions. 

CLONTECH's new pBridge Vector allows you to 

perform three-hybrid analysis when paired with our 

GAL4 two-hybrid systems. Call and order today! 

C L O N T E C H  
N O W  Y O U  C A N .  

1020 East Meadow Circle. Palo Alto. California 94303 USA 
Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1088 

E-mail: productsQclontech.com orders@clontech.com Internet: www.clontech.com 
O 1998. CLONTECH Laboratories, Inc. 1~~888391 
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Where Is Your 
Research 

Avoid Steering clear of drug candidates with adverse drug 
metabolism is essential in the fast-paced world of today's 
pharmaceutical research. Gentest corporation's in vitro d r~ g-dr~g testing services for metabolic stability, reaction phenotyping 
and P450 inhibition can guide you from discovery through interactions registration. o f  course, after 15 years, Gentest continues to 
be your best source for innovative products for the study of 
human in vitro drug metabolism in your own lab: 
cryo-preserved hepatocytes, heterologously-expressed 
enzymes, antibodies, substrates, inhibitors and metabolite 
standards. Call us or visit our website to learn more about 
our comprehensive line of products and services. 

Corporation 
United States and Other Countries 

GENTEST Corporation 6 Henshaw Street Woburn, Massachusetts 01801 
Telephone: (781) 935-5115 Toll Free: (800) 334-5229 FAX: (781) 938-8644 

Email: info@gentest.com Visit us on the Internet: www.gentest.com 
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Plan NOW to attend 
the 1999 AAAS Meetina! 
January 21-26,1999, Anaheim, CA 

polkymakers gother at the AAAS metlrg to e x a i l e  Lrrgh  to^^^ 
tkdn#tkadvaws- 

kadiug edge research in sdeace ad technolugy, tbe QUdQl 
issues of eduwting the next gecleratioa, and d o a a l  d 
internaten#td policies affectiyl shm and modern society. 

Make plans now to come hear from U.S. and world 
leaders in science, engineering, technology, and pol- 
icy. The 1999 meeting will include symposia on: 

genome research r astronomy 
medicine and public rn engineering 
health rn bioengineering 
the environment rn computer and 
and natural resources information sciences 
neuroscience r education 
behavior 
global climate and much more! 

Register Now to take advantage 
of current special low rates! 

w w w , - a g / d n g s / w  

Fill out this coupon today for more information. 

Samuel khweber, Dibner 
lnrtihne for the History of 
%em d Technology, MI1 

Bill Wl science miter 
for he Seanle Times, 

Please send the following information: 
P Program and- Registration lnformation P Student Session Aide lnformation 
Q Call for Contributed Poster Papen P AAAS Membership Information 
P Exhibitor Information O Preliminary Program 

Please type or print clearly 

City State f ip 

'ANNUAL 
b 

i Tdephone Fax Counhy 

MEETING : E-Mail Address 
AND SCIENCE : 

i Mail: AAAS Meetings Dept., 1200 New York Avenue, NW, Washington, DC 20005 
INNoVATIoN : *"e: 202-32-0 F a :  20228,l 
EXPOSITION i Email: c o n f f i n ~ . ~ ~  AMEIUCAN ASSOCIATION FORTHE 

I i Visit the Wsb: www.~~~u.org/meeting~/xop ADVANCEMENT OF SCIENCE 
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New REDTaqt DNA Polymerase. 
The Benefits Are Easy To See. 
REDTaq is an entirely new Taq polymerase from Sigma. It pre 
vides the same performance as Sigma's standard Taq, but it's 
easier to see and more convenient to use. When REDTaq is 
added to a tube, a thin red layer is visible at the bottom, so 
you'll never again wonder where you left off pipetting. REDTaq 
also makes it easy to confirm proper mixing of samples. When 
the red color is uniform, the solution is thoroughly mixed. 

No Loading Buffers Required 
With REDTaq, post-PCR samples are dense enough to be loaded 
directly onto an agarose gel. The red dye serves as a tracking 
dye, migrating a little faster than bromophenol blue. 

Greater Reaction-To-Reaction Consistency 

C Sampk can be aci~ed 

Because new REDTaq is formulated at one unit per MI, it's easier 
to pipette accurately. A uniform amount of enzyme added ensures 
consistency in the amount of end product. 

I 

+ Patent pending. 
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DNA' Polvmerase 

New REDTaq And Sigma Standard Taq 
DNA Polymerase Are Now Specially Priced. 
Until November 15, 1998 you can save a bundle by trying new 
REDTaq or standard Taq at our special low price of 16 cents per unit. 

Ordering Information* 
To order Sigma REDTaq or Standard Taq DNA Polymerase, call 
1-800-325-3010. Please refer to promotion number SI-630, to 
ensure that you receive special pricing. For a copy of the new Sigma 
PCR products brochure featuring kits, equipment, enzymes, wgents 
and accessories, reference code BXR when calling. 

Product Number D 4309 REDTaq DNA Polymerase and l o x  buffer 
wi th  MgCI2 (1 unit/vI) 

50 units 250 units 2,500 units 

Product Number D 1806 Taq DNA Polymerase and l ox  buffer 
wi th  MgC12 ( 5  units/pl) 

50 units 250 units 1,500 units 

Product Number D 4545 Taq DNA Polymerase and l o x  buffer 
minus MgC12 ( 5  units/pl) 

50 units 250 units 1,500 units 

*10,000 unit maximum at promotional price. 

#$ SIGMA 
YAY Circle No. 47 on Readers' Service Card 

are both just 

per unit through 

vember 15, 1998* 
Worldwide Special m r  Pricing 

*urtraUa kad 
SIGMA-ALMIICH PTY., LIMITED SIGMA ISRAEL CHEMICALS LTD. 

Free Tek 1-7 FreeTel: lg00-7Q2222 , 

A S.26 per unil US $ .16 per unit 

AIccbb 
WMA-ALDRICH HANDELS GmbH 

m: 01605-81-10 
DM ,30per unit 

B.lgium 
SIGMA-ALDRKH NVtSA 

Free Td: 0800-14747 
BF6perunit 

Canads 
SIGMA-ALDRICH CANADA LTD. 

Free Tel: m5651400 
sCdn.24perunit 

-RepubNc 
SIGMA-ALDRICH s.r.0. 

Tel: 02-2317 361 
DM ,30 per unit 

Rnlanl 
SIGMA-ALDRICH FINLAND 

Tel: 04350-9250 
SEK 1.25 per unit 

France 
SIGMA-ALDRICH CHlMlE S.B.r.1. 
TBINwnBCoVect:OBOO21 1408 

FF (HT) -96 per unit 

Germany 
SlGMAdlDRICH CHEMIE GmbH 

Free Tel: 0800-5155 000 
DM -30 per unit 

(;reea, 
Sii-Aldrich (O.M.) Ud. 

Tek 01 9943830 
DM .30 per unit 

hlungay 
SIGMA-ALDRICH Kfl 
Td: (06-1) 2646474 

DM ,30 per unit 

Ireland 
SIGMA-ALDRICH IRELAND LTD. 

Freelet 1-800-200688 
IR f 0.11 per unit 

. w 
SIGMA-ALDRICH S.r.1. 

TeMono: (02) 23417-310 

TbeNehrhdS 
SIGMA-ALDRICH CHEMlE BV 

TelGralis:o8oo.(m9088 
HR .B per unR 

Norway 
SIGMA-ALDRICH NORWAY AS 

Tel:220915W 
SEK 125 per unit 

Polsnd 
SIGMA-ALDRICH Sp. z 0.0 

Tel: (061) 8232481 
DM,30perunit - 

SIGMA-ALDRICH QUIMICA, S.A. 
Free Tel: 0800.2021.80 

Spain 
SIGMA-ALDRICH QUhlCA SA. 

Free Tek 900-1 0-1 376 
PTAS 24 per unit 

Sweda, 
SIGMA-ALDRICH SWEDEN AB 

Tel: 020-35 05 10 
SEK 1.25 per unit 

Swiherlsnd 
SIGMA CHEMIE 

SwissFreeCall:OBOO800080 
sFr .24 per unit 

-Kingdom 
SK~~&DRICH COMPANY LTD. 

Free Tel: 0800 717181 
f .10 per unit 

Unitedstates 
SIGMA 

Call Collect: 314-77l-5750 
US S.16 per unit 
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Consumer Products Company 

Celebrating its 20th year as the leading 
manufacturer of OTC pharmaceuticals 

announces the 

1998 Research 
Grant Awards 

from the makers of TYLENOL@ acetaminophen 

The Research Grant Awards are designed to sponsor original research on (1) the 
mechanism of action of acetaminophen, or (2) new indications and uses for 
acetaminophen. A maximum of $50,000 per grant per year will be made 
available; extensions of one additional year (maximum grant: $100,000) will be 
considered. 

Selected applicants must be willing to publish results in a peer-reviewed 
journal or present findings at a national scientific meeting. Investigators 
will be required to submit interim reports on the project's progress. 

Proposals must be received post-marked by October 29,1998. 
All applicants will be notified of their status by November 30, 1998. 

For a booklet of the procedures and conditions of the competition, 
please contact: 

Edward B. Nelson, MD, PhD 
Vice President, MedicalIResearch & Development 
McNeil Consumer Products Company 
7050 Camp Hill Road 
Fort Washington, PA 19034 
U.S. Fax: 215 233 7225 
E-mail: enelson@mccus.jnj.com 

acetaminophen 
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