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Hgh-Effickq Ckuhg of PCR Produck High-Powered Mammalian Expression. 
The most efficient method to clone PCR products? TA The p Z e H  vector is the most efficient, costeffective tool for 

Cloning" Kits from Invitrogen. The Original TA Cloning@ high-level recombinant protein expression in mammalian cells. 
Kit achieves guaraateed cloning efficiencies of > 80%! pZeoSV carries only one selectable - 
There's no modiilcation or purification of your PCR marker, the unique Zeocinm resistance , i j j f jj f @ , product necessary. And that's not all! Our new Eukaryotic gene. This keeps the vector extremely 
TA Cloning" Kits now allow direct cloning and mammalian small-only 3.45 kb-for maximum 
expression of PCR products. To learn more about these transfection efficiency. Check out this 

efficient, high-powered mammalian state-of-the-art kits, contact Invitrogen today. 
Original TA Cloninf Kit Catalog no. $255 expression system 
Eukuryotic TA Cloning Kit - U n i d i ~ l  Catalog no. K3W141 $290 pZeoSV Vector Kit Cotolog m. m1 $285 
Eukaryotic TA Cloning Kit - Bidirectiml Cafalog no. KWXM1 $275 
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The Surprisingly Affordable ~lectmjhstor I I 
The Electroporator 11 connects directly to existing electro 

you'll save thousands of dollars compared to traditional 
Electroporator II features variable capacitance 

standard cwettes for electroporation of bacteria, yeast, plant, and 

l h ' ~  
3 a m m h  cells. Each unit comes complete with 10 cwettes, a 

~omprehemive manual, plus a one-year warranty. Call today for a 
demonstration of our affordable Electroporator 11. 

A w-fl 

I 

Cuuettes! We've Got Your Size: -+ . 
Our electroporation cuvettes fit virtually an electroporation devicc,, 

"1 and when you buy 3 bags of 50 cuvettes, you get one FREE! Our cwettes 
are available with either 0.1,0.2, or 0.4 cm gap sizes for efficient electroporation of bacteria, 
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! 
G&logmP41W 0.1 ctn $130 

G&logno. P45050 0.2cm $130 
M g n o .  P46050 0 . 4 ~  $130 
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R'' 'he Only Kit for Subtracted cDNfl. Exceptional Yields of mRNA. 
Only one product gives you a simple, easy-bfollow method The FastTracP mRNA Isolation Kit b t e r e ~  

for the enrichment of differentially expressed genes. Its the produces very high yields of mRNA directly of 

Invitrogen SublractoPXit. The procedure uses the technique of from tissues, plants, or cells. The kit utilizes kh 
subtractive hybridization to remove gentle lysis and efficient binding of mRNA 
common messages from differentially to oligo dT ceMose powder to isolate large 
expressed pools of cDNA. You can amounts of pure, intact rnRNA. Yields of 40- 
use the subtracted cDNA as a 70 pg of mRNA are routinely achieved from 
probe, or amp& and clone it to 1 x lo8 cells. Call Invitrogen today and start 
produce "hard copiesl1 of enriched increasing your yield and quality of mRNA. 
genes. If you need to isolate 
differentially expressed genes, call - 4 resuspended in 30pl dwatet: lop l  mas run on a -.* 

nrRNA mas iwlatedjhm 1 x 108 insect c& and 

Invitrogen today to get the fads on , 1% agarmegel (lane 1). 
the Subtractor" Kit 

~ ~ G z z - c ~ ~  ~ o s t ~ m c k ~ ~ ~ t  ~atologno. ~159302 $235 
7%$Wh&P Kit Catalog no. K4320.01 $265 ' ---- 
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Genomic DNA in a Jiffy. 
Whatls the fastest, easiest, most efficient way to isolate genomic 

DNA? That's simple: the Easy-DNAm Kit. It works quickly and for high-level expression. Either 
efficiently in only four steps, minimizing DNA degradation and transient or stable expression is *iaj $ijrssaC 
loss. In less than 90 minutes, this simple procedure yields achieved using the powerful 
highquality genomic DNA from a wide variety of samples for use cytomegalovirus (CMV) 
in any molecular biology application. Make your life a little easier, promoter/enhancer. call our . . . ,a- isolate genomic DNA with the Easy-DNA" Kit from Invitrogen. Technical Services Department and $5). 

- I:~-*&DNA~  it Catalog no. K18CUZOl $165 ask for the extensive citation list 
demonstrating successful m a n  

pcDNA.3 
, ; Ld z3:< LMs7. ,+%A I *, . malian expression with pcDNA3. 

T Find out how you can express high 
, levels mammalian of your cells. recombiit  Contact Invitrogen protein in i> today! 

#DNA3 Catalogno. V79020 $195 
1 CirdeNo.52onReaders'ServiceCard 
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edited by DAVID LINDLEY 

Switching on neurons 
Transcription factors of the ba- 
sic helix-loop-helix (bHLH) 
family play developmental roles 
in cell fate determination, dif- 
ferentiation, and sex determi- 
nation. Lee et al. (p. 836) have 
characterized a new bHLH pro- 
tein, NeuroD, which in verte- 
brates affects the terminal dif- 
ferentiation of cells into neu- 
rons. In embryos, NeuroD is 
transiently expressed in neu- 
ronal cells as they differentiate 
into mature neurons. When 
ectopically expressed, NeuroD 
can convert most embryonic ec- 
todermal cells into neurons, an 
indication that it can act as a 
neural determinant. In the em- 
bryo, however, it probably func- 
tions in differentiation, not in 
determination. 

Close to the edge 
The properties of phonons, the 
quantum mechanical vibrations 
of the atomic lattice, are sensi- 
tive to details of lattice struc- 
ture, such as defects. Niu et al. 
(p. 84 1 ) used phonons confined 
to step edges to investigate sur- 
face defects, which exert a pow- 
erful influence on surface chem- 
istry. The energy spectrum of 
phonons generated by helium 
atom impacts reveals the force 
constants and bonding proper- 
ties near the step edges. The 
phonon spectrum for a highly 
terraced nickel surface shows 
that the local force field is very 
anisotropic and suggests that 
electronic charge is redistributed 
in the vicinity of the step edges. 

Split'N 
For many years chemists have 
attempted to mimic the biologi- 
cal process of nitrogen fixation 
by using metal complexes. 
Laplaza and Cummins ( p. 86 1 ) 

have now succeeded in synthe- 
sizing a soluble metal complex 
which, acting without any other 
reagent, simply splits dinitrogen 
into two nitrido ligands. In a 
Perspective, Leigh (p. 827) 
points out that the fixation 
mechanism differs from the pres- 
ently known biological processes 
for nitrogen fixation and de- 
scribes prospects in research and 
applications for the technique. 

Low level immunity 
The mouse immune system in- 
cludes a T cell subpopulation 
that generates cytokines in 
abundance and has surface re- 
ceptors normally found in natu- 
ral killer cells but whose T cell 
receptor (TCR) ligand is un- 
known. Bendelac et al. (p. 863) 
show that this TCR binds to 
CD1, a nonpolymorphic vari- 
ant of major histocompatibility 
complex molecules of class I. 
Humans also have CD1 -specific 
T cells; the conservation of CDl 
among many species suggests 
that these T cells are funda- 
mental to the immune response. 

Turned off by acid 
Among the factors implicated 
in the development of strokes 
and epileptic seizures is a fail- 
ure of N-methyl-D-aspartate 
(NMDA) receptors in the cen- 

tral nervous system to deacti- 
vate in response to falling ex- 
tracellular pH. Protons interact 
with the  NMDA receptor 
through its NR1 subunit, and 
Traynelis et al. (p. 873) show 
that isoforms of this subunit 
lacking exon 5 are pH sensitive, 
while isoforms with exon 5 are 
insensitive. The surface loop of 
amino acids encoded by exon 5 
has a similar effect on NMDA 
receptors to binding by poly- 
amines, which also tums off pH 
sensitivity, hinting that the sur- 
face loop acts as a regulator of 
the receptor function. 

Flourishing gene 
By means of a gene trap tech- 
nique that makes use of trans- 
posable elements from maize and 
produces visible phenotypes 
from a reporter gene, Springer 
et al. (p. 877) have identified a 
gene, PROLlFERA (PRL), that 
is responsible for cellular prolif- 
eration in the flowering plant 
Arabidopsis. Mutations affecting 
cell cycle genes have been diffi- 
cult to identify in higher plants 
because the plants' life cycle 
includes an obligatory haploid 
phase during which such muta- 
tions would probably be lethal. 
PRL is expressed in dividing 
cells, and is similar in sequence 
to the yeast MCM gene family, 
which affects cell cycle and 
DNA replication. 

-- 

Water transporter 
Subduction of hydrated oceanic crust and overlying sediments 
returns water to Earth's mantle and fuels arc volcanism, but it has 
been uncertain in which main mineral phases water is transported 
to mantle depths of 100 km or more. Serpentine is a key constitu- 
ent of hydrated oceanic crust and mantle that can contain up to 13 
percent H 2 0  by weight, and Ulmer and Trommsdorff (p. 858), 
through high-pressure experiments, show that antigorite, one of 
the serpentine minerals, is stable to depths of 150 to 200 km in 
subduction zones. Breakdown of antigorite at these deprhs would 
release water directly below source regions of arc magmas. 

Too much of a 
good thing 

Mammalian prion diseases are 
thought to be caused by the ex- 
pression of an endogenous pro- 
tein in an unusual protease-re- 
sistant conformation. A similar 
phenomenon has been observed 
for some characteristics of yeast 
cells. Chemoff et al. (p. 880) 
report that maintenance of 
[psi*], a prion-like yeast protein 
that confers nonsense suppres- 
sion of transfer RNAs, requires 
the activity of a specific mole- 
cular chaperone, Hspl04. Yeast 
strains lacking Hspl04 lose the 
[psi'] phenotype, but overpro- 
duction of the same chaperone 
abolishes the phenotype, sug- 
gesting that molecular chaper- 
ones might eventually be used 
to treat prion disease. 

Finger pointing 
The response of a complex mol- 
ecule, such as a protein, to 
nuclear magnetic resonance 
measurements includes contri- 

butions both from proton-pro- 
ton interactions, on the small- 
est atomic scales, and from spin 
interactions between different 
nuclei such as protons and 15N. 
By separating out the two re- 
sponses, Briischweiler et al. (p. 
886) used the spin interaction 
signature of a multidomain zinc- 
finger protein from a Xenopus 
transcription factor to deduce 
that, on short time scales, the 
three fingers of the protein have 
limited relative mobility, and 
lie approximately parallel in an 
elongated structure. 
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W m  DNA SUPPLIERS PROMISEYOU X3m WORLD, 

Operon is the world's leading supplier of DNA. And we maintain that leadership by consistently delivering exactly the product 
you need. On time. With unsurpassed purity. Backed by an unconditional guarantee. And at an extremely competitive price. 

For a brochure or to place an order, call us at 1-800-688-2248. 

01994OperonTedm~lnc ,  lOOOAtknticA~AlamedaCA94501.USA. 
P h o ~  (510) 865-8614 F;a (510) 8655255 NlHBPA 263.00033233 
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Get Serious. 
Their graphs get the laughs. SigmaPlot"gets your research published. 

BILLS C WHlbTUb 
Flujgj,, meaningless business graph 

e%&%?-m-. 4awxf- 
c ~ ~ P W  (mn1Y.e) 

A .6 1 In 1 1  1.4 20 %O 40 SO (LO 79 LO 

SlOMAPLOT FOR WINDOWS 
Graph published in PALAIOS (a journal of paleontology). 

Created by Joseph Pachut, Associate professor Department of Geology, 
Indiana University-Purdue Unzversity at Indianapolis 

The graph on the left would get version 1.02 is packed with power- 
laughed out of any serious journal! ful scientific features including 2D 
The graph on the right, published in and 3D plots, technical axis scales, 
a prestigious scientific journal, math and Greek symbols, and more. 
clearly illustrates the signifi- A Plus, SigmaPlot's error bars, regres- 
cance of the researcher's , sion lines, full transform language 
data. At Jandel, we know and curve fitting make creating 
your goal is to get the grant- even complex graphs fast and easy. 
not giggles. SigmaPlot was 
designed by scientists, specifi- * ABD RVRN MOM POWER TO 
cally for journal publication IIOMAMoT Wrm THW FAMILY Or 
and grant preparation. Sure, JANDRL lCllWneK ronWARR 
business graphics programs have SigmaPlot gives you the graphing 
lots of "bells and whistles." But * power you need for serious scientif- 
when was the last time your ic research. And best of all, it's 
research called for bar charts expandable! Sigmaplot works 
with clip-art ducks, or plaid pie together with two of Jandel's most 
chart slices? SigmaPlot puts the popular scientific software pro- 
powerful scientifi features you need grams: Sigmastat? for Windows and 
at your fingertips. SigmaScanVImage. You can add 

Sigmastat's full statistics to 
6 O p o O I C I ~ U r r  SigmaPlot. Or, measure images right 
S t 6 ~ T O ~ T H m R  on your PC with SigmaScantImage 
OUCIU. (use Sigmaplot to graph your mea- 

Choose from Windows, DOS and surements). Ask about our new 
Macintosh versions of SigmaPlot. Sigmasuite, a value pack of all three 
New Sigmaplot for Windows programs! 

OMI-- m R M o n 3 ~ l m N C I E L I E U L Z F A x 0 1 ~  
Si#maSuife: Includes S i l o t .  Sigmastat and Jlndd SdentfEc 2591 Kerner Blvd., San Rafael, CA 94901 
Sigmascan 415453-6700 Fax: 415-453-7769 
Sigmastat for Windows: Statistical Software In Burope: Schimmelbuschmasse 25,40699 Erkath, Germany 
S@naScam Image Measurement Software +2104/9540 Pax: +2104/95410 
Catalogue of Jandd Roductx Intemet des@jandel.com 

For intunatlonal dealers calk Australia 02 958 2688.03 602 5088, Brazil11453 5588, Canada 519 767 1061, 
Denmark 42 15 05 44, Rance 05 90 37 55, India 40 84 1208, W e 1 3  49 0823, Japan 03 3590 2311.03 5689 8000, 
Kuwait 246 1926. South Africa 12 663 4500. Switzerland 617 12 16 16. Taiwan 02 788 6777.02 702 1590. UK 0800 89 49 82 

O U M R  UOMIlCLOT TODAY AT 
No -1 

Try SigmaPlot for 90 days - if 
you're not thrilled with all it can do, 
we'll refund your money! Jandel 
has a 12 year history of providing 
top-of-the-line scientific software 
tools. Plus, our software comes with 
FREE professional technical sup- 
port. Order SigmaPlot today. Call 
for competitive and customer 
upgrade pricing, and ask about 
quantity and academictstudent dis- 
counts. It's never been this easy for 
serious scientists to produce publi- 
cation-quality graphs! 

ORDCR SWMIPLO1 DIMCT: 
1 -800-43AWIML 

Graph used with permission from SEPM. Published in PALAIOS, 1990 (volume 5, Eg. 2, PI 582). 
01995. Jandel Cop. AU companies and/or product names are trademarks of their respemve companies. 



o conventional centrifuge keeps pace with the 
new 25,000-rpm Avanti 5-25 High-Performance 
Centrifuge Systems from Beckman. Everythmg about 
the Avanti 5-25 series - from their innovative SR* drive 

to their new lightweight, large-volume rotors - helps you A 
perform more separations in less time. A 

ACCELERATE YOUR THROUGHPUT... 
WHILE CUTTING RUN TIME 
Now your lab can complete more separations, more 7 
quickly, than with any conventional high-speed. 6 4  

That's because the Avanti J-25 offers greater A 
speeds and g-forces, with larger volumes, than ( 
any competitive model. A high-torque SR 
direct drive makes these benefits possible by 
accelerating and braking in up to half the time of 
conventional high-speeds. Set-up is quick and easy. And with 
the J-251, you're freed from rotor ID by an innovative Instant - 
Rotor Identification System (IRIS"). 

SAFE FOR THE ENWRONMEWT,..AND FOR YOU 
Because Beckman shares your concerns about environ- 
mental safety, the Avanti J-25's brushless SR drive 
is air-cooled, and an advanced refrigeration 
system eliminates CFCs from its design. The Avanti 
5-25 also consumes much less power, produces less 
than half the heat, and is 50% quieter than conventional 
models. Compliance with some of the world's highest 
standards for quality and operator safety is guaranteed by 
CE marking, UL and CSA approval. 

High-performance productivity is another part of the 
Beckman Plus, that extra level of personalized service and 
support available only from Beckman. For more information 
about the Avanti 5-25 series, contact one of our sales 
offices worldwide. 

* SR drives are ~nufactured by Beckman with lechnology liccnsedfrom 
~wirched~clucrance Drives Limired. 

BECKMAN 
Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 7292164. Canada 
(800) 387-6799. China (861) 5051241-2. France (33) 1 43 01 70 00. Germany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 
3-3221-5831. Mexico 525 575 5200, 525 575 3511. Netherlands 02979-85651. Poland 408822, 408833. Singapore (65) 339 3633. South Africa 
(27) 11-805-201415. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (01494) 441181. 
U.S.A. 1-800-742-2345. 

01994 Beckmao Irmwmmtl, Iru. 
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Need to speed u,p your 

Structure Determination 
and Generation 

Apply 3 -  '1- Molecular 

7~ound Synthesis 

Polyn With modeling so 
visualize dynami 
structure, predict interactions ove 
time, and quickly focus on the 
most promising research avenues. . . call US to how 

BlOSYm Superior Service and Support Worldwide 
kro . lb r *Dawnsrk~~ -F rance -Oennany=Jap ln -Un i tR I~  

(61 9) 597-9755 
FAX: (61 9) 597-9777 

Technologies E-MAIL: dutiorweblosym.com 
URL: MtpJlwWw.biosym.comlblosyml 
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The 
Mcuum Art 

i Modification 
ew England Biolabs offers new Protein 

Tools, including p34cdc2/cyclin B, Protein 

I 1 Phosphatase 1 (PPll and its specific 

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

E reagents feature exceptional purity, rigorous quality 

E 
assessment and unparalleled low cost. They are 

complemented by Broad Range Protein Molecular 

SDS-PAGEIAutoradiograph of Histone H1 incubated 

with no enzyme (Al or2 units ofpllcdc2lcyclin B h s e  

/ B f  under standam'reaction condh?ons. Aherheat 

inactivation of kinase, Histone HI w a s d e p h o s p h o ~  

using a I /GI, 0.2 ID), 0.5 IEI, or 1 IFJ unir d p m $ i ~ ~  

Phosphatase 1 IPP11. Molecular weights were de$&d 

using prestained molecular weightmarker ICet17707). 

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-IABS or via the 

internet at info@neb.com. 

New Engllnd Bidabr Inc. 32 Tozer Road, Beverly. MA 01915 USA l-B(ID-NEB-LABS TeL (508) $n-a!g Fax 
N w  England Biolabs W.. Canada Tel (8001 381-1095 (905) 672-33lQ Fax (9B) 872-34l4 mail: mnfo@ca.ne 
New England Biolabs GmbH, W e n 1  Republic of- Tel. 101301 83 30 31 (OQ96131131 Fax (06198) 
New England Biolabs IUK) Ltd. Tel. OEOOI 31 8486 (01621 42616 Fax (01462) 421051 email: hb@~kn B 

DISTRIBUTORS. Australla lm5191-0299, Belg~um (08Wll9815; Brarrlt01116bZ65; Denmarl 131) 5620 W; Finland (90) 
Greece (01) 5226547. Hong Kong 649-9988, lndla (W311473; lwael (03) 5351205; Italy(O~1 38103171; Japan ( 0 1  3272-08 
Netherlands (0331 95 00 94, New Zealand 109) 418-3039, Normy 222208 ll; Sinpapore 4457927; Sweden 108) %mec(and (Om) W B14 Taiwsn l W ~ 1 3  

CirdeNo.77onReeders'SenriceCerd 



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

Densitometry and image analysis via transmission or 
reflectance, visible light or uv, using Mac or PC. 

Worldwide. No Lirnitatiom. 

We invite you to call for more details. 

Ni&tHawkR: The system 
@r photohcumrntuhn of 

etbidium bromidc geh. 



Rad-Free@ Products for Detection of Southerns, Northerns and Westerns 
I 

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. 

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- 
sory products ensure consis- 
tency and compatibility for the 
probing and detection of mem- 
braneimmobilized nucleic acids 
and proteins. 

Iod-FreeProbelaberugC 
lybdizath Kits 
Nonenzymatic chemical label- 

RadFree pmbe labeling and chetnUwnlmenf detec- 
tion achhe8 low hlnamn,  r e d d b  alter 70 

1 nth& expc;wure. ~k'luti(;N o f ~ i 4 i n ~ ~ ~ u ~ 1 9  
(2.7 Kb) lwre inmobiized on kSNlbnrp membmne 

I 
0.21un, ondprobed with EeaRld&&dpIIY:l90t C O ~ W R  
tmtion of65ngofpmbeperml ofhybdbtion solution 
usingthe~Rad-FmAD6eLubelbrgond~dizohon 
Kit. Blot urns inculmted I& slnqkwiilin aikaline phm 
phatase q'ugate, Mowd by dembn Detertiion. Blot 
nus placed on I I & L u m ~ ~ c h e m i i u m ~ n t  
su6(bn(esheetandexpmedtomoyfiImIbt70min at3PC 

ing provides sensitivity compa- 
rable to "P with high signal-te 
noise ratios. The system is 
easy to use and offers one-hour 
labeling with high, predictable 
yields of labeled probes. 

Designed to detect <5 pg of 
blotted protein easily. Three 
conjugate kits are available: 
goat anti-mouse, goat anti-rab 
bit and goat anti-human. 

Choice of Rod-Free SIlbsttates 
Choice of detection with Lumi- 
Phos@ 530 Chemiluminescent 
Substrate Sheets* or BCIPINBT 
Colorimetric Substrate Tablets. 

Choice of M e h a w  
Detection can be performed on 
S&S Protran/OptitranN NC, 
Nytrana nylon or Westran@ 
PVDF membranes. 

Inevitably every lab will need 
to make a decision about i s e  
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, 
call us - 

now. 

-Schleicher a Schuell- 
Un~&IedStones: Keene, NH, USA 03431 Tel80012W4 603/3523810 Fax 603/35736i. 
Germany: P.O. Box 4 D37582 Dassel, Germany Tel(05561-7910) Fax (05561-791 536) 



We Have a Long History of 
3 Making History 

- 

Custom DNA 

:+ 

3 8 
,c7- 1 A -- 

~ U S  enioy low PIILI, and exc Genosys sets industry quality standards Fast delivery delights researchers 



Equilibrium Binding Measurements in Solution.. .In Seconds. 

Exa~nplc Application: 
Phosphopeptide binding to SH2/3, 
measured on the Beaconm System 

With as little as 10 femtomoles/ml of fluorescently labeled 
sample, the BeaconTM Fluorescence Polarization System 
measures equilibrium binding directly in solution. From 
protein-protein and protein-DNA binding to enzyme 
assays, the BeaconTM eliminates the need for any separation 
or immobilization and its "Mix-and-Read" format 
produces accurate data in just seconds. 

DON'T BLINK! Call PanVera today Jor your FREE 
140-page BeaconTM Applications Guide. 

800-791-1400 
L 608-233-5050 

Fax: 608-233-3007 
E-mail: info@panvena.com 

I PanVera Corporation 
565 Science Drive 
Madison, WI 53711 USA 
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Unlocking the Secrets 
of Programmed Cell Death 

Access Apop tosis. 
1 FOR APOPTOSIS RESEARCH I 

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

ApopTag"" In S i b  Apoptosis Detection Kit Our popular ApopTag" Detection Kit, in peroxidase 
and fluorescein versions, shows apoptotic cells in the context of the 
surrounding tissue. Able to detect individual apoptotic 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 investigate apoptosis with Oncor on your side. 

209 Perry Parkway 14XW774NCOR 
POI ~ a ~ a r c h  use only. ~ o t  for use in diagnostic proced~~?~. ~ p o p ~ a g m  is a trademark of O ~ ~ J I ,  IIIC Gaithmburg, 301-963-3500 
Y o ~ ~ e h r q  S, ct rl, (1989) J. *. Md. 1&1747-lm h4D 20877 Fax: 301-926-6129 
JER Keu, J Sed4 BV Humon & CJ B i i ,  In: PaUm, CS (ed) (1987) . in#rlmmldipnauhrtk 
Oxford U. Press, pp. 93-128. Z D Qaaglb, T L a h u h  & R FASEB J& 7:47WB; and manaeaipk~ sllbmittcd 
~ l i . ~ ~ ~ e s . F ~ & ~ ~ ~ ~ ( 1 9 9 3 ) m r m g f l i p t . I l b r n i t t c d  
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~eferhnce Update Delivers 
Information You Neecl 

Comprehensive Journal Coverage 

Current Life Science Information I 

R e h c e U p d a W  
delivers comprehen- 
sive journal coverage. 

I 
The tables of contents (with optional abstracts) from 1300 of 
the leading journals in the fields of biology, medicine and 
veterinary science are included in your weekly issues. Reference 
Update delivers current life science information. Most articles 
appear within a few days of publication. Weekly issues arrive 
before many journals are received by you or your library. 

Choose your Reference Update delivery method - via 
diskette, modem or the Internet. Receive abstracts weekly with 
the Deluxe Abstract Edition, or choose to obtain selected abstracts 
via fax or modem with Abstract Express. Quickly and easily 
search and view the references of interest, then print any or all 
of them, generate reprint request cards, or export references 
directly to Reference Manager or other personal bibliographic 

management soft- 

- - 
ware programs. 
Reference Update 

delivers accurate and complete references. Greek characters 
and other non-English characters are ihcluded, as well as 
superscripts, subscripts and italics -just as they appear in the 
original published work. 

Available for DOS, Microsoft@ Windowsu or Apple" 
Macintosh@ in a single-user or network edition, Reference 
Update is the perfect senrice for fast and easy access to the 
most up-to-date information in your field. Tens of thousands 
of sciehtists and researchers throughout the world 
rely on Reference Update for timely and accurate 
information. Call now so that you, too, can start 
receiving the information you need, when you [1 
need it! Coming Soon 

Accurate and Complete References 
= - 

Research ln forma tion Systems 
2355 Camino Vida Roble, Carlsbad, CA 92009-1572 

Telephone: (619) 438-5526 Fax: (619) 438-5573 Internet: ruinfo@ris.risinc.com 
(800) 722-1 227 

Circle No. 28 on Readers' Senrice Card 



!-run ant 
umns an 

lumn reg 

libration 

ering Lal 
rch colu 

lards 

- 
d serialii 
~d guard! - .. 

zed catic 
S ,. . . 

~oratorie 
mn and 

Premic 
Acid A 
-I I 

S 

; and sat 

ystem 6300 methodologies is  
ickerinq Laboratories: 

Burrers Tor soalum {nyarolysate) and Lithium 
(native sample) step-gradient protoc 

TRIONP, a patented Ninhydrin reag 

Reaaents ~ G I  LI IC VI cvararlull UI llar~de sam~les 

Beckman System 6300 amino acid ane 

res refriqeration, 

redyerti r;urrles cum- 
pletely formulated 
and ready to use, 
with a guaranteed 3- 

Compare rlcnerrng's 
prices-and imme- 
diate availability- 

PICrnRING 
LABORATORIES - 
Picaer~ng ~auorarories, Inc. 

rs certifit 
chemica 

. Non 
j bufl 

requil 
either il 

TRI 

sour 
sboratori 
na r -,. 

nple dilu 
. -8 ...r4:.> 

!S the pe 
11 on its I 

re of the 

- 
n transit 
IONE nin 

nonth sh 
oom terr 

iange 
Beckmz 
availabll 

01s 

ent 

Pickerin! 
!agents 

3r 
icals 

Circle No. 16 on Readers' Service Card 

,f@t?L 
~oTu jkb  A los 

The Elizabeth Glaser Scientist Award 
Pediatric AIDS Foundation 

The Elizabeth Glaser Scientist Award will be given 
to five outstanding scientists each year whose 

research will greatly impact children with HIV/AIDS. 

Over a five year period, a maximum of 25 
awards will be made to support outstanding 
investigators whose research will help 
resolve critical issues in pediatric HIVIAIDS. 
The end result will be new answers for the 
treatment and prevention of HIVIAIDS in 
children. 

The Award will provide between $100,000 
and $150,000 in support each year for five 

International candidates from diverse 
disciplines whose research will impact 
children with HIVIAIDS are encouraged to 

A maximum of five Scientists will be 
selected in December of 1995. Awards will 
begin in January of 1996. 

The Advisory Board will select the 
Scientists and ensure that the program 

Each candidate must have an M.D., Ph.D., or 
D.V.M. degree and be at the associate 
professor level or above or be eligible for an 
associate professor appointment at the time 
of application. This Award, however, is not 
intended for highly established investigators. 

Research activiiies must take place at an 
accredited non-federal educational institution or 
education-affiliated institution. Persons being 
rectuited but not yet hired will be considered with 
suitable explanation. 

Interested applicants must submit a pre- 
application package' in the following order: 

A two page curriculum vitae with 
complete mailing information; 
A one page research plan; 
One letter of recommendation from 
the applicant's department chair. 

Applicants who will be invited to submit full 
application packages will be notified by 

Those interwed in applylng must send 12 copierr of the 
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K R :  wmple courtesy 
of Dr. K. Ward 
University of hh. 

S h  RFLP: sample courtesy of Dr. Arthur 
E h b q ,  Unimify of lYoh Texas. 
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GLAXO and the UNIVERSITY OF NORTH CAROLINA 
announce the SEVENTH ANNUAL 

"FRONTIERS IN CHEMISTRY AND MEDICINE SYMPOSIUM 

Monday, 8:am, November 6 - Tuesday, Noon, November 7,1995 
Friday Continuing Education Center, University of North Carolina at Chapel Hill 

Following are the distinguished GUS '95 presenters 

Prof. Thomas Cech Prof. Amos Smith 
Department of Chemistry and Department of Chemistry 

Biochemlstry University of Pennsylvania 
University of Colorado, Boulder 

Prof. Yoshito Kishi 
Department of Chemistry 

Harvard University 

Prof. Clark Still 
Department of Chemistry 

Columbia University 

Prof. Alanna Schepartz Dr. Jack Szostak 
Department of Chemistry Department of Molecular Biology 

Yale University Massachusetts General Hospital 

ON-SITE REGISTRATION: 
Monday, November 6,8.00-9.00 am - Friday Continuing Education Center 
Seminars Only: $25.00 MAIL-IN ADVANCE REGISTRATION 
SeminarsIBanquet: $60.00 send name, address, affiliation, phone 
StudentISeminars Only: $10.00 number and check for the appropriate 
StudentlSeminarslBanquet: $30.00 amount to: 

(Lunch on Monday included) Ms. Becky Smith 
For Additional Information Call: Symposium CoordinatorIUNC 
9 1  9-962-21 72-  Becky SmithIUNC CB #3290 
9 1  9-231 -7585 - Wanda SatterwhiteISMS UNC-Chapel Hill 

(Glaxo Rep.) Chapel Hill, NC 27599-3290 
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R PERFORMING 
'dA P R O  

\lA/PROTEIN B INDING 

ILL RECEPTORlLlGAND B I N D I N G  

{ERAPEUTIC DRUG 
I ENZYMElSU BSTRL NS 

I PROTEASE ASSAY 

IROUGH. 
4 - 2  O N L  

CTION! 
- .  .- - 

I ANTIBODYIANTIGEN INTERACTIONS 

I DRUG/RECEPTOR 5 

I H I G H  V O L U M E  T H  -PUT SCREENIN 
(FLUOROLITE FPR Y) 
I 96 WELL FOI 
1 >15.000 SAF 'ER DAY 

FOR FURTHER DETAILS CALL FAX OR WRITE TO 

Boehringer Mannheim 
Worldwide 
Representatives 

Ausbalia 
Tel.: (02) 899 7999 
hsbia 
Tel.: (om) m 87 

DW 420 to 423 
wml 
Tel.: (02) 247 4930 
Brazil 
Tel.: 55 11 66 3565 
Canada 
Tel.: (514) 686 7050 
-Euope 
Tel.: (0222) 277 87 
C h i i  
Tel.: (852) 2485 7596 
Czech Republic 
Tel.: (0324) 45 54.58 71-2 
Demnark 
Tel.149 138342 
fim 
Tel.: (90) 429 2342 
France 
Tel.: 76 76 30 86 

Germany 
Tel.: 0621 759 8568 
Greece 
Tel.: (01) 64 96 683-6 
HonsKong,=Qlina 
India 
Tel.: (22) 837 0794 
Indonesia, see Singapore 
Ireland 
Tel.: 1 800 409 041 
lsm?l 
Tel.: (03) 4931 11 
ltab 
Tel.: (02) 270 96209 
Jam 
Tel.: (03) 3432 31 55 
Malaysia, see S h m m  
MexiLn 
Tel.: (5) 227 8967 
Nehhlds 
Tel.: (036) 5394911 
Newzealand 
Tel.: (09) 276 4157 
Nmvay 
Tel.: 22 07 65 00 
mmppmesseeShsapae 
Poland 
Tel./fax: (022) 37 42 35 
Tel./Fax: (026) 62 63 03 . . 
m a 1  
Tel.:(O1)4171717 
Singapore 
Tel.:654794111 
South Africa 
Tel: (01 1) 886 2400 
SarthKorea 
Tel.: 02 569 6902 

(5 lines) 
02 562 9947 

spah 
Tel.: (93) 201 441 1 
Sweden 
Tel.: 08 98 81 50 
swibwld 
Tel.: 042 65 4242 
Taiwan 
Tel.: (02) 736 7125 
 haila and, see Singapore 
Turkey 
Tel.: 1 349 8176, -77, -78, -79 
UnitedKingdanl 
Tel.: 0800 521578 
USA 
Tel.: 800 428 5433 
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------ 1 
Spiraling beneath a school of fish, 
several humpback whales use Uteir 

3% Bj0fjn & VSfmTfansMm 

Assays 

blowholes ti create a circuhr "net" of 
bubbles. The open-mouthed whales 
then swim up thrwgh the school and 
engulf the d i  prey. This com- 
munal "bubble-netting" enables the 
whales to take in more fwd than 
normal surface feeding by individuals. 

Boehringer Mannheim's wmpW 
line of n o n r a d i i  attemative A full-senice focus - 

In addition to quality products, 
customer-focused services combine to 
increase the productivity of your lab: 

products can help you generate similar 
productivity increases in your lab. 

AampIii more in less time 
Our n o n r a d i i  kits and 

reagents let you obtain expetimental 
resuttsfaster. Manyofthemsaveyou 
h s ,  even days, per ewment 
Even when experimental time remains 
the same, you save the set-up, dean- 
up, and record-keeping time required 
fur the use of r a d i i  compounds. 

delivery, SO you have 
theproducts""henyou p q  
need them 
Highly Wined t e h M  and 
sales repregentetives to help you 
attain your hborrttory objectives. 

Ybwnonradbactivefuture 
is a phone call away 

Take the first step towards a 
xder,moR?prodproductivenonradi 
m by -ng wringer 
Mannheim fur more infonnation. 
Or call us to place your wder at 
1 -800-428-5433 (51 4-686-71 41 
in Canada). 

boehnn er fl Boehringer Mannheim now o f k  
products that allow you to greatly 
reduce or completety eliminate the 
use of r a d i i  compounds in yaw 
lab, creating a safer, less stressful 
working environment. 

Biochemicals 
m 

&OBRWGERMAmEMCorporation 
9115 M 
P.0. Boa 50414 
ir&qmlii, IN 46250-0414 
USA 

. CirdeNo.81 on Readers' Senricecard 



- ~ ~ o R d t u m o ~ ~  

apdwwmw-flkoneedns, - * - a # i l g e r r i . ~ ~ I ~ o h o c k ~ w . . .  

immunoatoaytsdrniques - immundristdogy 
A - Western blotting - immunodiisian 

research and development needs 

this PCR* workstation. 

The Template-Tamer" eliminates 
contaminating DNA with ultraviolet light. 

Before you add the template and poly- 
merase, just place buffers, pipettes, pipette 
tips and other plasticware in the unit for 30 
minutes. Then use the Template-Tamer" as 
a contamination-free, closed environment. 

Keep your PCR experimen 
Call 1-800-77-ONCOR. 
F o r d  use only Not for use m bgnashc peed- 
' ~ P o I ~ ~ R e a c h o n ~ p x e s ~ s d  
by US pabents o h  by H d m a m  la Roche Use of the 
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What was once thought difficult, is now made easier. 
TaKaRa offers a comprehensive line of innovative products and r 

e future of and contribute tc 
k p w  r-- 

f genome research. - ' " r. - 

Custom Sequencing Setvice for megabase DNAs available 
at .. Low cost ($1,.99/bp*) _ - _* with r .- A ,  ~ a $ d  - Turnaround Time. +r-:c 7 -#. 

. " 

.5, +*- ,.> . , - . 

Powerful PCR Products for Long and Accurate 
DNA Amplification, Cloning, and Mutagenesis along with 

an extensive and proven line of 
' 

Molecular ~ io logy products. A 

* - 
Y ;  

*2-w$* F4 
c --3; -9 c- "-&-k4 8-... t. 

sup - 3rt Ser :e- assuring Maximum 
Product Performance .- 

'subject to change 

Contact us to make your genome mission possible and successful. - 
m TAKARA SHUZO CO., LTD. 

Biomedical Group 
Otsu, Shiga, ~ a ~ &  
Tel : +8 1 775-43-7247 
Fax : +8 1 775-43-9254 

Distributor (North and Swtb Americas) 

F - 
PanVera Corporation 
Madison. WI 537 1 1 USA 
Tel : 800 791-1400 

: + 1 608-233-5050 
Fax : + 1-608-233-3007 
e-mail: info@ panvera.com 

TaKaRa's PCR related products are sold under l~cens~ng arrangements mth Roche Molecular Systems and F Hoffmarm-La Roche Ltd and The Perkln-Elmer Corporation Purchase of these products 
IS sccompanled by a llm~ted l~cense to use them In the Polymerase Cham React~on (PCR) process for research on conjunct~on w~th a thermal cycler whose use ~n the automated performance of the PCR 
process IS covered by the up front Ilcense lee, edher by payment to Perlun Elmer or as purchased. I e . an authorlzed thermal cycler 
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in the following areas: 
I Protein sequencing and 

amino acid analysis 
8 Mass spectral analysis 

of peptides and proteins 

in Protein 
Chemistry VI 
John W. Crabb Susan J. Karcher 
Techniques in Protein This course manual 
Chemistry VI, an tnvalu- teaches students recombi- 
able bench-top reference nant DNA techniques and 
source for protein chemists, other essential molecular 
hiahl~nhts current methods b~ology techn~ques In the 

context of projects. This approach inspires and 
captivates students; involves them in the scientific 
experience, providing continuity to laboratory 
bench time and an understanding of the princi- 
ples underlying the techniques presented. 

I Posttranslational processing Paperback: $34.95 

8 High-sensitivity protein and peptide separations September 1995, 273 pp.ASBN: 0-12-397720-7 I 
8 Protein folding and NMR 
8 Analysis of protein interactions 
8 Protein design and engineering 
Comb Bwnd: $SS.W/ISBN: 0-12-194713-0 
Casebound: SllO.OO/lSBN: 0-12-19471 2-2 
March 1995,585 pp. 

Software Included! 

Introduction to 
Biophysical Methods 
for Protein and Nucleic 
Acid Research 
Edited by 
Jay A. Glasel and 
Murray P. Deutscher 
CONTENTS: ).A. Glasel, Basic Physical Properties 
of Proteins and Nucleic Acids. D.E. Garfin, Elec- 
trophoretic Methods. WE Stafford and TM. 
Schuster, Hydrodynamic Methods. R.M. Caprioli 
and M.1.-F. Suter, Mass Spectrometry. A.R. Hand, 
Electron Microscopy. TO Miura and G.). Thomas, )r., 
Optical and Vibrational Spectroscopic Methods. 
8. W Bangerter, Nuclear Magnetic Resonance. 
N.M. Allewell and]. Trikha, Diffraction Methods. 
M.B. Bolger, Computational Techniques in Macro- 
molecular Structural Analysis. Subject Index. 
August 1995, c. 505 pp., f 85.00 (tentative) 
ISBN: 0-12-286230-9 

Nonisotopic Probing, 
Blotting, and Sequencing 
Second Edition 

Edited by 

Larry J. Kricka 
Comb Bound: $39.95/ISBN: 0-12-426292-9 
Casebound: 179.95jSBN: 0-12-426291-0 
May 1995,518 pp. 

Molecular Methods 
for Virus Detection 
Edited by 

Danny L. Wiedbrauk 
and Daniel H. Farkas 
Written by the inventors or principal developers 
of these technologies, Molecular Methods for 
Virus Detection provides both reviews of indi- 
vidual methods and instructions for detecting 
virus nucleic acid sequences in clinical speci- 
mens. Each procedure includes quality assurance 
protocols that are often ignored by other method- 
ology books. Molecular Methods for Virus Detec- 
tion provides clinically relevant procedures for 
many of the newer diagnostic methodologies. 
Wire-0 Bound: 559.95 
January 1995,386 ppJSBN: 0-12-7489207 

The Protein 

G.D. Hardie and Steven Hanks 
Volums in the MCTSBOOK Series 

These volumes concentrate on the ever-increasine u 

number of protein kinases by focusing on mam- 
malian proteins, but also include examples of 
Drosophila, yeast, Dictyostelium, and other organ- 
isms. The more than 150 authors are all experts 
in their fields. Includes more than 200 entries. 
Two-Volume Paperback Set: $59.95 
March 1995,688 pp8SBN:O-12-324719-5 

The Ion Channel 
FactsBooks 
Edward C. Conley 
Volume 1 
Extracellular Ligand-Gated 
Ion Charnels 
A Volume in the FACTSBOOK Series 

Paperback: $42.00 
Julv 1995, 464 ppJSBN: 0-12-184450-1 

Adhesion 
Molecules 
Edited by 

Craig D. Wegner 
1994, 311 pp., $67.50 
ISBN: 0-12-741440-1 

Biochemistry 
of Redox 
Reactions 
Bernard Testa 
A Volume in The MFTABOllSM 
OF DRUGS AND OTHER 
XENOBlOTlCS Series 

From A Prepublication Rwim 
"Testa's d e q  com- 

prehension of his 
subject and h &  scholar!) c o ~ ? ~ r i i t i ~ ~ ~ c i ~ i  

make sure that  this w l u m e  is n o t  oiz!)~ 
comprehensive b u t  e m i n m t l ~ ~  readable. " 

-SIR JAMES BLACK, Nobel Laureate 

1994,471 pp., $1 15 00ASBN: 0 1  2-685391-6 

Access the volumes of Methods in 
Enzymology without leaving your desk! 

Methods in Enzymology 
on CD-ROM, CD-1 
Recombinant DNA and 
Related Methodology 
18 Selected Core Volumes with 
Cumulative Indexes for MIE 
Volumes 1-244 

Includes Recombinant DNA, Parts A-I, 
D N A  Structure, Parts A & B, Three 
Guide to's, and Related Volumes 

Series Editors-in-Chief 

John N. Abelson 
and Melvin I. Simon 
March 1995,4999.00hSBN: 0-1 2-000100-4 
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Fractal Concepts in Surf ace Growth 
Albert-Laszl6 BarabSsi and H. Eugene Stanley 
Fractals and surfaces are two of the most widely-studied 
areas of modem physics. In fact, most surfaces in nature 
are fractals. This volume explains in fundamental terms 

ne can successfully use fractal concepts to  describe 
.edict the morphology of surface growth. 
86 pp. 48308-5 Hardback $69.95 

48318-2 Paperback $27.95 

Amino Acids and their 
Derivatives in Higher 
Plants 
R. M. Wallsgrove, Editor Bioenergetics 
Essays on plant nitrogen nutrition and 

An accessible description of the 

the exchange, metabolism, and 
accumulation of matter. 

> 

Kullervo Kuusela 

-'-I 
Its Thermodynamic Foundations 

amino acid biosynthesis with chapters on Lan Garby and Paul S- LaBen 
protein amino acids, nonprotein amino 
acids, betaines, glutathione, and polyamines. function of living systems including 
So+fir Experimental Biobm Seminar 
Series 56 
1995 294 pp. 45453-0 Hardb 1995 284pp. 45143-4 Hardback $59.95 

Zoogeomorpholc Forest Resources in Europe 
Animals as Geomorphic Agents 
David R. Butler Describes the situations of European 
Examines the role animals play in sculpt- forests since 1950 and examines the 
ing the Earth's surface, thus integrating negative implications for the health of 
the ideas and literature from the fields of the forests should their expansion be 
geomorphology and wildlife ecology. allowed to continue. 
1995 c.225 pp. 43343-6 Hardback $49.95 1995 168 pp. 48076-0 Hardback $44.95 

New edition ... Mechanics and Physiology 
Experiments in Plant of Animal Swimming 
Tissue Culture Linda Maddock, Quentin Bone, 
Th~rd Edition and Jeremy M. V. Rayner, Editors 
John H. Dodds Brings together current research on a wide 
and Lorin W. Roberts range of swimming organisms, with an 

".,.not only takes the reader through a gad-  On the physi0l0g~* 
ed series of experimental protocols covering and hydrodynamics of swimming. 

the major techniques used in plant tissue lgg5 260 pp. 46078a Hardback s54.95 
culture, it also provides a good introductory ChrySOphyfe Algae 
review of each topic." Ecology, Phylogeny and Development 
- Trend in Biochemical Scirnces Craig D. Sandgren, John P. Smol, 

1995 272 pp. 47313-6 Hardback $59.95 
47892-8 Paperback $24.95 and J. Kristiansen, Editors 

Gives a broad overview of chrysophytes 
Sex Determination, with chapters on phylogeny, systematics 
Differentiation and and evolution; development, physiology, 

lntersexuality in and nutrition. 
Placental Mammals 1995 414 pp. 46260-6 Hardback $79.95 

R. H. F. Hunter 

Bird Song 
Biological Themes and Variations 
C. K. Catchpole 
and P.J. B. Slater 
Explores the study of bird song with 
coverage of how song develops, what 
its message is, and its use in territorial 
defense and mate selection. 
1995 256 pp. 41799-6 Hardback $32.95 

Species Evolution 
'The Role of Chromosome Change 
Max King 
"...a book with a message, namely, 
that chromosomal reorganization 
has been underestimated as a 
species-forming mechanism .... 
a useful review of contemporary 
data and thought on speciation." 
- Laurence Cgok. 

Times H%her Education Supplement 
1993 358 pp. 48454-5 Paperback $29.95 

The Rise of Early 
Modern Science 
Islam, China, and the West 
Toby E. Huff 
"...Huffs comparison of Catholic 
Europe, Islamic Asia, and 
Confucian China in terms of natur- 
al philosophy and educational insti- 
tutions is timely and rewarding ...." 
-Benjamin Elman, 
American Journal of Sociology 

1993 420 pp. 49833-3 Paperback $18.95 

Bats 
A Community Perspective 
James 5. Findley 
"...a valuable review that indicates 
areas for future work." 
- A.M. Hmton, 
Nature 
Gnn bridge SrudLs in Erobjy 
1993 179 pp. 47956-8 Paperback $19.95 
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