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COVER Coronal magnetic resonance image of the brain of an Alzheimer's Science disease patient Accurate realignment and subtraction of two scam of 
this patient taken 1 year apart reveal substantial widespread cerebral 
loss, indicated by the red overlay. This graphically enhanced image is 

www.sciencemag.org related to the special section on Neurodegen~~on, which begim on p. 
1071. [Image: W. R. C ~ r n ,  N. C. Fox, M. N. Rossor, Dementia Research 
Croup, National Hospital for Neurdogy and Neurosurgery, London, U.K] 
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That's just what you get with our pre-packed 

HiTrapm columns. Results. Time after time, giving 

you peace of mind and time to concentrate on 

other important aspects of your work. 

New HiTrap" columns 
for hassle-free purification 

HiTrap frees you from the needless details of many purification 

procedures because we've done all the work Pre-packed columns 

and easy-to-follow instructions ensure fast start-up and method 
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handling. 
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the world +44 (0) 1 494 544 100. 
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IMPROVING HOLOGRAPHIC 
MATERIALS 

Although holography can be used to store 
huge amounts of digital data, the process 
of reading the hologram also erases it un- 
less the material is "fixed" in some way, 
just as development fixes photographic 
film. Hesselink et a1 (p. 1089) recently de- 
scribed an all-optical fixing method in 
which the energy from two light beams is 
used to write holograms. The weaker in- 
frared beam, used in the reading mode, is 
too weak to erase the material. They now 
describe the underlying mechanism of 
this approach and ways to optimize the 
composition of the storage material, lithi- 
um niobate, to improve its sensitivity, gat- 
ed recording efficiency, and dark-condi- 
tion storage times. 

THE BIRTH OF BROWN DWARFS 
Since the discovery of the first bona fide 
brown dwarf, Cliese 2298, observers have 
searched for other candidate brown dwarfs 
to determine how they form and to char- 
acterize their mass and age. Tamura et al. 
(p. 1095) conducted two near-infrared 
wavelength surveys of the nearby (about 
500 light yean away) molecular clouds, 
Taurus and Chamaeleon, and found a dozen 
brown dwarf candidates. Some of these 
candidates had inferred masses as low as 
0.012 solar masses, and some were also in- 
ferred to be as young as 1 million years old. 
Thus, the low mass and young age of these 
brown dwarf candidates suggest that these 
images captured brown dwarfs just after 
birth and that, like stars, brown dwarfs can 
form in molecular clouds. 

PART1Cl.E BALLET IN 
NEPTUNE'S RING 

Neptune has four arcs of concentrated 
dusty, subkilometer-sized particles con- 
fined within a diffuse ring of particles that 
orbits about 63,000 kilometers away from 
the planet. It has been difficult to under- 
stand how this arc-ring system can be 
maintained over long periods of time. Salo 
and Hanninen (p. 1102) have developed a 
numerical model that reproduces several 
key structures of the arc-ring system that 
are stable for long time scales. They show 
that gravitational attraction between par- 
ticles within the arcs actually keeps them 
from impacting each other under the in- 
fluence of the major confining forces ap- 
plied by Neptune and Neptune's moon, 
Calatea. Thus particle self-gravity allows 
the arcs to maintain their shape. This un- 
expected result removes an assumed 

source of dust (by particle-particle im- 
pacts) for the arcs, however. The authors 
suggest that kilometer-sized particles be- 
tween the arcs are impacted by smaller 
particles. The subtle gravitational pres- 
ence of the larger particles then confines 
the dusty ejecta into specific regions, and 
simulations show that multiple regions 
may intersect one arc. Thus, the large par- 
ticles help to explain the width and high 
concentration of dust in the arcs. 

HARNESSING HUMAN 
STEM Crus 

b e  early embryo contains cells that 
lave unlimited growth and differenti- 
tion potential. In mice, these embry- 
nic stem (ES) cells have been cloned I 

nd used to  generate mice with spe- 
:ific genetic changes. Thomson et aL 
p. 1145; see the editorial news story 
y Marshall, and the Perspective by 
;earhart) .generated long-term cell 
*' 

1 1 . .  - r -.* . * I - ,  
t . . .; 
* : .  ,A 

* + - 
I .  

- <. 

: c - - *  - - Y 9 ,  , - 
- .  . . . . - - 

'2.t. * r -.- 
I ** .. ,& a l o o ~  q. . ... 

nes from early human embryos. Al- 
hough the c e b  remain undifferenti- 
ted in culture and express primate ES 
:ell markers, they can be induced both 
n vitro and in vim to  differentiate in- 
o recognizable tissue from all three 
najor lineages: ectoderrn, mesoderm, 
nd endoderm. Cdl lines such as these 
nay be useful for generating replace- 
lent human cells and tissues. 

FIELDS OF NANOTUBES 
Carbon nanotubes are receiving much at- 
tention as components in nanoscale elec- 
tronic devices. A key requirement for such 
applications is the synthesis of highly or- 
dered arrays of the tubes and to use the 
synthesis conditions and substrates that 
are compatible with the intended applica- 
tions. For example, flat panel displays use 
glass substrates, which constrains the 
highest temperatures that can be used in 
the nanotube synthesis. Ren et al. (p. 
1105) show that nanotube arrays of high 
regularity and wide spatial extent (several 
square millimeters) can be grown directly 

on glass substrates at low enough tem- 
peratures (below 700°C) so that the glass 
properties were not affected. 

EARLY FOIL FASHIONING 
Metalworking, including the fashioning of 
intricate copper and gold ornaments, has 
been well known since about 2500 years 
ago in Andean civilizations, but the ori- 
gins of this culture have been uncertain. 
Burger and Cordon (p. 1108; see the Per- 
spective by Quilter) now describe simple 
copper and gold artifacts dating to about 
3400 years ago from Mina Perdida, Peru. 
The foil artifacts seem to have been pro- 
duced by shaping native metal and indi- 
cate that metalworking significantly pre- 
dated ore smelting. 

TRAUMA RESPONSE IN THE BRAIN 
What is the capacity for long-term change 
in the primate brain? Two reports provide 
anatomical and physiological results from 
monkeys that have suffered trauma to an 
upper limb, thus altering the sensory input 
t o  the brain (see the Perspective by 
Menenich). Jones and Pons (p. 1121) find 
that the thalamus, the first station 
through which sensory input passes, expe- 
rienced massive reorganization that result- 
ed in the sensory representations of the 
face and trunk coming together along with 
an expansion of the corresponding areas. 
Florence et al. (p. 11 17) find that similarly 
large-scale changes of representation and 
neuronal expansion occurred in the so- 
matosensory cortex. 

CLUES FROM THE MALARIA 
P w s m  GENOME 

The complete sequence of a chromosome 
of the malaria parasite, Plasmodium falci- 
pamm, is presented by Cardner et al. (p. 
11 26). Chromosome 2 is 945 kilobases in 
length and contains 209 predicted genes. 
Its highly A+T-rich (80.2 %) nature had 
suggested that established procedures for 
whole-genome "shotgun" strategies would 
not work; however, accurate assembly was 
accomplished. Several Plasmodium-specif- 
ic genes, including a family of rifins that 
may be involved in antigenic variation, 
were identified. 

UNDERPINNINGS OF 
ADAPTIVE MUTABILITY 

In 1988, Cairns described a series of ex- 
periments, which seemed to show that an 
organism could respond to stress by in- 
creasing the rate of mutation in one or 
more genes that would help it to deal 

C m O N  PACE 1007 
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- 
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Replaced by the calculator. 

Replaced by the E-Gel'. 3 
E-Gel: The innovation that's replacing conventional electrophoresis. 

There comes a time when every technology is replaced 
by a new innovation. For agarose gel electrophoresis 
that  time is now! E-Gels"' from Invitrogen 
replresent a breakthrough in  agarose gel 
decb.ophoresis tech* EGelsTM make 
decbophoresis faster, easiea and more 
convenient than ever before. 

E-GelsTM are bufferless, precast 
agarose gels that allow you to  
petform electrophoresis a t  least 

/ 
two-times faster than conventional 
methods. Each E-GelTM contains al l  of the 
elements you need for high resolution ekchphoresis- - %  
agarose, an ion exchange matrix for proper buffering 

conditions, ethidium bromide, and electrodes-all 
packaged into a convenient UV transparent cassette. 

' Simply snap the cassette into the unique E-GelTM L base, plug it into your power supply, and go. 
With E-GelsTM you don't have t o  prepare 

buffers; weigh, melt, and pour agarose; 
. or wait for your gel t o  solidify. 

Simplify and accelerate your 
electrophoresis with E-GelsT? 
Call Invitrogen today and 

order a Starter Pak of 1.2, 2, or 
4% E-GelsT? See for yourself why 

E-Gelsm are the innovation thafs replacing 
conventional agarose gel electrophoresis. 
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Pure, Intact DNA or 1 RNA... it's Easy with 

ng Preparation offers these 
in purifying nucleic acids 

Yields of Any Size 
- from oligos to multi- 

& Easy M r n  - In as little 
mirmtes, GELase digests gels in 
electrophoresis buffers. 

DNA & RNA Biological 

purification is less with GELase 

Bagarases and column-based methods. 



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 leaders. 

Phosphor ylation 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 (~Y1249) 

Apoptosis / Cell Cycle 
MPM2 
Histone H1 
Histone H3 (pS10) 
Bad ioS1361 

Serinemeonine Kinases 
GSK3 (pY214) 
GSK3a (pS21) 
MBP (pT98) 
MAP Kinase (pTEpY) 
MAP Kinase (pY180) 
Aktl/PKB (pS473) 
PKCE (pS719) 
PKCa (pS657) 
Rskl/MAPKAP-Kla (pS363) 
Rskl/MAPKAP-Kla (pT359) 
Rskl/MAPKAP-Kla (pS380) 

Bad i p~112 j  

Transaiptional Regulators 
STAT1 (pS727) 
STAT1 (pY701) 
STAT3 (pY704) 
STAT3 (pS727) 
STAT5 (pY694) 
CREB (pS133) 
c-Jun (pS73) 
c-Jun (pS63) 

Neurobiology 
NR1 (pS896) 
NRI (pS897) 
hTD 4 , -COnL,0"7 \  

Specific lmmunocytochemical 
Labeling of Mitotic Cells. 
Exponentially-growing kangaroo 
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, 

L U A L  ,pJ>7Vt37 
transferred to nitrocellulose and probed ~ith.~hos~hdrylat#on 

D . I * .  state-specific ant~bod~es. 

In cell signaling, the race is t o  the  swift. At  
Upstate, we  do everything possible t o  ensure 
that  our products are cutting edge and t o  
bring you the latest developments as soon as 
possible. I f  you are not  in our database, please 
phone write,  e.rnail or visit our web site, and 
register. In this way, you can b e  certain you wtl 
be there when any news breaks. 

/- 
upstate 

blotechnology 
prodtrcts for cell signnlirrg resenrclr 

199 Saranac Avenue / Lake Placid, NY 12946 
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Plasmids So Bright 
You Better Wear Shad es" 

* ~ranscriptionaily active fluorescent DNA 
-Contormationally intact & supercoiled 
dNa labeling or purification required 

- < 

Simple and ready to use , , 

pGeneGripm vectors' are a unique series of modified plasmids. Taking advantage of 
our innovative DNA tagging procedure, the pGeneGripn vector is efficiently and 
irreversibly labeled without chanag  its supercoiled structure or tramaiptional 
activity. pGen&ripn vectors are a breakthrough product line for gene delivery and 
gene therapy reseatch. For the first time, scientists have the opportunity to 
simultaneously follow biodistribution of the plasmid DNA and expression of the 
encoded transgene product. P- pending 

pGeneGripTM vectors 
RhodaminemGalactosidase 25 ug GlOlOlO Biotin/CAT 25 ug GI03020 

lOOug GI01015 lOOug GI03025 
Rh-N 25 ug GlOlOZO Biotin/Luciferase 25 ug GI03030 

lOOug GI01025 lOOug GI03035 
Rhodam&Lucif~ B u g  GI01030 BioWCkmFluaescentRotein 25ug GI03040 

lOOug G101035 IOOug GI03045 
RhoclamineDFT 25ug GI01040 Bi- 25 ug G1030M 

]Mug GI01045 
Rhodamine/SemdAkdkRasp 25 ug GI01050 It- 

-- l m u g  GI03055 
' lank Vedor 25 ug GlOlOOO 

lOOug GI01055 lOOug GI01005 
Fluomsceinib-Galactosidase 25 ug GlOZOlO Fluorescein/Blank Vecm 25ug GlOZO(N3 

lOOug GI02015 lOOug GI02005 
FluoresceinKAT 25 ug GI02020 Biotin/Blank Vector 25 ug GI03000 

lOOug GI02025 lOOug GI03005 
Fluorescein/ Lucifeme 25 ug GI02030 Rho* Vector Labeling Kit NEW GlOIOOK 

Ug GI02935 (for labcling 100 ug plmnid DNA) 
Fluorescein/ S e a e a d ~ R a s p  25 ug GI02050 Fluorescein Vector Labeling Kit NM( GlO2OOK 

loo ug GI02555 (for Wing I00 g plrPmia DNA) 
BiotinmGalactosidase 25 ug GI03010 Biotin Plasmid Labeling Kit NM( G10300K 

lOOug GI03015 (forlsbdiog100ugphnuJDNA) 

b. To Order Call: 888-428-0558 
b 619-587- 1499 

I'. 10190 Telerls Corrrt 

@ mwapysystems Sari Mego, CA 92121. USA 

For the complete product list 
check out the GTS Website @ 

http//www.genetherapysysterns.com 
Circle No. 108 on Readers' Service Card 

A;: F i i  transfected with 
pGeneOrp"Rh~damine/GFP vector: 
1. Rhodamine labeled DNA 
2.GFPeaQmsbn 

B. E k W p b m &  of pGeneGtipm 
RhodaminO labeled fluorescent vector 
Lanes: 1. &gal, 2. GFP, 3. Blank 

C.PlasmidexpresshwithaM1without 
fluorascent label. 

GTS International Distributors 
Amhb JqsRR.Pof-br,- 
BO-TRADE +43 1 889 18 19 Takara 4 1  -77-543-7231 
Drmrk,Anbnaw,- - 
KE60 Lab +46 8 621 35 07 Axon Lab A 0  +41 56 464 80 80 
k.ncr Rh*ul 
QZYME+1308592S2 PRDtech, Ud. 886-2-23810844 
bnnany M 4 1  -77-543-7231 
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PHOSPHO - SPECIFIC  TIB BODIES :::::::. 
FOR T H E  ANALYSIS OF 

PROTEIN PHOSPHORYLATII d I N  SIGNALING PATHWAYS 

p38 MAP K i w  (T180N182 

UPKhases 
p44/42 MAPK(T202/Y204) 
W J N K  ( T l W 1 8 9  
p38 MAPKimetTl80N182 

k.drpoiltm=Nw I 

cdc2 W15) 
NU- TsmrstoUTHNl OF YAPI MWAUZED WITH PH(WP#O+W MAP KUIASE El0 MONOCWNM 

Rb (S24Sm52, T373, S780, S795. S&l7/s11) I Confocal images of immunostainiing with Phospho-p44/42 W Kinase El0 MomIonaI Ab breenI and 

I propidium iodide (red/ in n t  h t m m p u s  f r m  tissue sections of wntml and 15 minute transient cerebral 

I ischemia followed by 30 minutes of repehsion. Photo shows high mlut ion  dentate gyrus (tqoI and low reso- 
I lutron hippocampus (bonom/. Yellow represnts overlay of red and green. (hvided by Dr. Bingren Hu, UCSDI. 

sur4TACT NEB TO REQUEST A rnkk anmr LI 
OF ~44142 MAPK (T202N204) E l0  MONOCLONA 

I 
I 

For a complete listing of our Phospho-Specific Antibodies, visi "-3 )r call 1-800-NEB-LAB:, 

8 New England Biolabs Inc. 32 Tozer Road, BeverlyiMA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: info@neb.com 
8 New England Biolabs Ud.. Caneda Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com 

New England Biolabs GmbH. Fadenl Republic of Germany Tel. 08WBIOLABS (06196) 3Wl Fax (06196) ES39 email: info@de.neb.com 
New England Biolabs (UK) Ltd. Tel. (0800) 31 84 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com 

DISTRIBUTORS: Australia (07) 5594-0299; Belgium (0800)l 9815; Brazil (011) 366-3565; Denmark (39) 56 20 00; Finland (9) 584-121; France (1) 34 60 24 24; 
Greece (01) 5226547: Hong Kong 2649-9988: India (542) 3114n, Israel (03) 9229013; Italy (02) 381951; Japan (03) 5820-9408, Korea (02) 556-0311; Mexico (5) 280-5691; 
Netherlands 10331 495 00 94; New Zealand 0800 807809; Norway 22 09 15 00; Singapore 4457927; Spain (03) 902 20 30 90; Sweden (08) 30 W 10; Switzerland (061) 486 80 80; Taiwan (02) 28802913 
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When the going gets tough, LICENsEoFoR 

MasterTaq gets going 
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. 

Tne Polymerase Cna n React on (PCR) IS protectea Dy paten1 Tne patent s neta oy Hoflrnann- 
a Rocne Pros-cts marked ' censea for PCR" a n  sod unaer cens ng arranpements w tn 
F noffmann--a Rocne l d  . Rocne Mo ec~lar Systems. Inc. ana Tne Per6 n-Elmer Corporal on. 

from toW ganomic algm DNA 
PCR was performad from genomic a l p s  
dsmg d i t  T 4  DNA Polym-. Equd 
vo J m a  Of the PCR IUdOnS W m  myud 
by gel 6ieclmphoresis. 
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eppendor5 
S c i e n t i f i c  

D w  m p m  from gmnomk blood DW 
PCR was pa(omuld fmm h u m  genomic 
blood wlh diffamt Taq DNA Polymerssas. 
Equal volumss of the PCR reactions mn, 
analyzed by gel electrophoresis. 

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: eppendorfQDeppendorfsi.com 



The Leading Edge 
in Neuroscience 

For over 18 years, neuroscientists 

have depended on the quality, 

expertise and service of 

RBI. Today, our company 

manufactures and distributes 

over 1,600 chemical and 

biochemical products for 

investigating cell signaling 

pathways in the central and 

peripheral nervous systems. 

Pure Excellence 

The consistent quality and 

high purity of RBI products 

are recognized worldwide. 

All are backed with detailed 

documentation, including 

structures, physical properties 

and references to  protocols. ' 

Visit us at the 
1998 SFN Meeting 

Booth 71 7, 719 

DISCOVER WHAT 

THOUSANDS OF 
NEUROSCIENTISTS 

HAVE ALREADY FOUND. 

<,;-* > \\.& %?&-$J$ :*;-.*&. , 
RBI Provides the Most Comprehensive 

Selection of Specific High-Purity 

Compounds to Study Signaling Systems. 

I SIGNALING INNOVATION 

I RBI is a Member of the Sigma-Aldrich' Family of Companies 

Tel: 508.651.8151 Fax: 508.655.1359 www.callrbi.com 

APPLICATIONS 

A P O P T O S I S  

G P R O T E I N S  

IP, / D A G  

Expertise, Support and 
Service You Can Trust 

We develop and manufacture 

many of our products, so you 

can count on us for expert 

technical support  and 

responsive customer service. 

Make the RBI 
Discovery Today 
The 1998 RBI Catalog 

features over 1,600 research 

products for neuroscience, 

signal transduction and 

peripheral nervous system 

studies. We offer the most 

complete listing of high-purity 

neurochemicals in the world. 

For a free catalog, call 

us a t  800-736-3690 
or 508-651-8151 or 

visit our web site at: 
www.callrbi.com. RBI - it 
could be the most important 

discovery you make today. 

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

I 

P e p t i  am ' t  afways so p?etty. h fact, 

turesome. The art b knowing which ones. custom peptide m e s  with a 1 National High Magnetic Field lsbora 

Your project may depend on ow peptide. satisfaction guarantee, welt do our best 
So before we pqt ypw seqaence 'togg:iher, to get R f i t .  

wq'll take .it Of course, you'll get praof of perfor- 
apart - with frlance: spectral analysis for wi- 

Y#OO-498-2098 a thorough tion, and HPLC fbr purity. Antimra sendm I analysis, just aaf a wide variety of modifications are 
to make sure alsa a v a W .  

there won't be any surprises later. Want a d w  look? Let us qW on your 
And if we see a potential problm, we II %peptide, and we'll Md you a free poster. To 

tell you. That way, we m talk it wer, and see something r d l y  beautiful, @ 
Genosys Biotechnologies, Inc., The Woodla 

CambWe. U.K. Phone: 144) - No. on kadws' - tlobiL J8Psn. Phoae: 81 133 73 50(15 E-Mail: 



Preclinical research & drug discovery 
for neurologic and psychiatric diseases 

5 a%- 
%; .,\wm .g ."&'."-- 

' h c ~ ~ $ ~ *  
Card 

NEUROFIT S.A. PRECLlNlCAL RESEARCH - RUE J. SAPIDUS - PARC D'INNOVATION - 67400 ILLKIRCH - FRANCE 
www.tpgnet.net/neurofit - E-mail : neurofit@tpgnet.net - Phone + 33 (0) 388 651 606 - Fax +33 (0) 388 651 62 



Classical Dynamics 
A Contemporary Approach 
Jorge V. Jose and 
Eugene J. Saletan 
This volume is a new and comprehensive 
textbook that provides a complete description 
of this fundamental branch of physics. The 
authors cover basic material in standard grad- 
uate courses-Lagrangian and Hamilronian 
dynamics, canonical transformations, the 
Hamilton-Jacobi equation, perturbation meth- 
ods, and rigid bodies-as well as more advanced 
topics like inverse and chaotic scattering, non- 
linear dynamics, the Darboux, Liouville and 
KAM theorems, and continuous media. 
1998 696 pp. 
0-52 1-631 76-9 Hardback $1 25.00 
0-521-63636-1 Paperback $54.95 

Quantum Geometry 
A Statistical Field Theory Approach 
Jan Ambj~rn, 
Bergfinnur Durhuus, and 
Thordur Jonsson 
This graduate level text describes in a unified 
fashion the statistical mechanics of random 
walks, random surfaces and random higher 
dimensional manifolds with an emphasis 
on the aspects of the rheory and 
applications to the quantization of strings, 
graviry and topological field theory. With 
chapters on random walks, random surfaces, 
two-and higher-dimensional quantum graviry, 
topological quantum field theories and Monte 
Carlo simulations of random geometries, the 
text provides a self-contained account of 
quanrum geometry from a statistical field 
rheory point of view. 
Cambridge Monographs on Mathematical Physics 

1997 377 pp 
0-521-46167-7 Hardback $1 05 00 

Dynamical Systems 
Approach to Thrbulence 
Tohas Bohr. Morgan H. Jensen, 
Giovanni Paladin, and 
Angelo Vulpian 
This book shows how concepts developed for 
low dimensional chaotic systems are applied 
to turbulent states. Coverage centers around 
a number of imoortanr simolified models for 
turbulent behavior in systems ranging from 
fluid motion (classical turbulence) to chemical 
reactions and interfaces in disordered systems. 
The book contains simplified models of tur- 
bulent behavior, norably shell models, coupled 
map lattices, amplitude equations and inter- 
face models. ' 
Cambridge Nonlinear Science Series 8 

1998 370 pp. 
0-521 -47514-7 Hardback $85.00 

Available in bookstores or from 

Self-organized Criticality 
Emergent Complex Behav~or In Physical 
and Biological Systems 
Henrik Jeldtoft Jensen 
This is a clear and concise introduction to the 
field of self-organized criticality, and contains 
an overview of the main research results. The 
author begins wirh an examination of what is 
meant by SOC, and the systems in which it can 
occur. He then presents and analyzes computer 
models to describe a number of systems, ex- 
plaining the different mathematical formalisms 
developed to understand SOC. The final chap- 
ter assesses the impact of this field of study, 
and highlights some key areas of new research. 
Cambridge Lecture Notes in Physics 10 

1998 168 pp. 
0-521-48371 -9 Pa~erback $32 95 

Thrbulence, Coherent 
Structures, Dynamical 
Systems and symmetry 
Philip Holmes, 
John L. Lumley, and 
Gal Berkooz 
The "problem of turbulence" is difficult. 
Three recent developments offer new hope: 
the discovery by experimentalists of coherent 
structures in certain turbulent flows; the SUE- - 
gestion that strange attractors and other ideas 
from finite dimensional dynamical systems 
theory might play a role in the analysis of 
the governing equations: the introduction 
of the Karhunen Loeve or proper orthogonal 
decomposition. This book introduces these 
developments and describes how they may be 
combined to create low-dimensional models 
of turbulence, resolving only the coherent 
structures. 
Cambridge Monographs on Mechanics 

1998 438 pp 
0-521-55142-0 Hardback $74.95 
0-521 -6341 9-9 Paperback $34.95 

Principles of Plasma 
Spectroscopy 
Hans R. Griem 
This is a comprehensive description of the the- 
oretical foundations and experimental applica- 
tions of spectroscopic methods in plasma phy- 
sics research. It introduces the classical and 
quanrum theory of radiation, wirh detailed 
descriptions of line strengths and high density 
effects, and describes theoretical and experi- 
mental aspects of spectral line broadening. 
Over one thousand references not only guide 
the reader to original research covered in the 
chapters, but also to experimental details and 
instrumentation. 
Cambridge Monographs on PIarma Physics 2 

1997 386 pp. 
0-521 -45504-9 Hardback $1 00 00 

Nonlinear Time Series 
Analysis 
Holger Kantz and Thomas Schreiber 
"This book will be of value to any graduate 
student or researcher who needs to be able to 
analyse time series data, especially in the fields 
ofphysics, chemistry, biology, geophysics, medicine, 
economics and their social sciences." 

-Mathematical Reviews 
Cambridge Nonlinear Science Series 7 
1997 320pp.  
0-521 -55144-7 Hardback $74 95 

Quantum Chromodynamics 
and the Pomeron 
J.R. Forshaw and D.A. Ross 
This volume describes the Pomeron, an object 
of crucial importance in very high energy par- 
ticle physics. The first chapter looks at histor- 
ical roots, setting the scene for subsequent 
chapters, which focus on the derivation and 
study of the Pomeron that emerge within per- 
rurbarive Quantum Chromodynamics (QCD). 
The volume concludes with a discussion of the 
color dipole approach to high energy scattering 
and the explicit role of unitariry corrections. 
Cambridge Lecture Notes in Physics 9 

1997 263 pp 
0-521 -56880-3 Paperback $34 95 

Nonlinear 
Magnetohydrodynamics 
~ i e t t i r  Biskamp 
"This intetplay amorzg theory, experiment and 
simulation is the most interestingfPature of this 
excellent book ....[I ]t contains among the best 
reviews of reconnection and MHD turbulence I 
have read. ...[A ] well-written book that would be 
highly valuable to anyone working in laboratory 
or space plasmas.. ..[I]tpresents a clear description 
of current areas of research, with the emphasis 
always on the physics ofthe phenomenon." 

A *  - . 
-Spiro K. Antiochos, Physics Today 

Cambridge Monographs on PIarma Physics I 

1997 392 pp. 
0-521-59918-0 Paperback $39 95 

Rock Magnetism 
Fundamentals and Frontiers 
David J. Dunlop and 0zden 0zdemir 
''I strongly recommend itfor those geophysicists 
intetpreting the signals in magnetic 
anomaly field data andfor others who might 
wish a thorough tutorial on rock magnetism." 

-Patrick T. Taylor, The Leading Edge 

Starting from atomic magnetism and magnet- 
osratic principles, the authors explain why 
domains and micromagnetic structures form 
in ferrimagnetic crystals and how these lead 
to magnetic memory in the form of thermal, 
chemical and other remanenr magnetizations. 
Cambridge Studies in Magnetism 3 
1997 594 pp. 
0-521-32514-5 Hardback $1 25 00 



ALZETE Osmotic Pumps. 
We deliver to even the rnGt remote locations. 

Whatever your agents final destination, we can get it there. 

All day and all night, for up to 4 weeks. 

UNSURPASSED DELIVERY CHOICES. 

For more than 20 years. ALZET oslnotic pumps have given 

researchers extensive delivery options. Today you can choose 

from ten remarkably reliable. self-powered pumps with 

many rate and duration options for your continuous 

chemical deliveries. In fact, more than 5.200 published 

references attest to  the success of ou r  osinotic pumps in 

a variety of research areas. To learn more about a cIe11ve:-) \!stern 

that goes where you need ~ t .  k~sit ~u \ \ . a lz~ .com:a l~e t  remote o~ c'rll 

1-800-692-2990 or  650-962-2251. 
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I - Gold 



Hey, everybody's got their standards. 
And at Pfizer Central Research, enhancing and saving lives through innovative research is our gold standard. 

That's why we've committed-and will continue to commit-billions of dollars to the discovery and 

development of best-in-class drugs. More than $2 billion this year alone. For us, it's a standard commitment 

that's yielded some decidedly un-standard results. Among them, the world's leading antihypertensive, 

the most advanced anti-infectives, and a revolutionary new treatment for erectile dysfunction. 

What kind of metile does this take? An unshakable dedication to creative risk taking, bold decision making, 

and to a research environment that's as stable as it gets. Because the way we see it, discovering new 

drugs is an opportunity. But it's our business to make it a golden one. 





STATISTEA (automtically codgues itself for WmQws WhT) A complete 
dataanaEysisqstemwiththowandsof graphsintqatedwithallprocedures=DDE, OLE 
c l ienVm,  astornimble AutoTask toolbars The largest selection of &&tics and 
graphs in a single s@eq comprehensive implementations of: Brplomtoq techniques; 
multi-way tableshamem; nonpmmetrics; W u t i o n  filling repsion;  general 
nonlinear -on; logit/probi1; general ANCOVWCOVA; variance components; 
discriminant; log-linear; correspondence; cluster, confJexp1. factor analysis; 
multidimensional scaling dadcation tress; canonical corr.; item aaai@ddabiU& 
survival anaEysis; time series modehyfoma&g structural equation modeling, Monte 
Carlo simulations; and much more On-line mmprehensive ~ c t i o n s / ~ e w s ,  
over 3 hours of multimedia step-by-step examples Stats Advisor expert s@em 
Workbooks with Autoopen docwtlats - Eaemke data llxmgement fadties ($st 
spreadsheet of unlimited capacity with formulas, Drag-and-Drop, AutoFd, Auto- 
Recalculate, s p l i t - e l e - @  mhg, advanced Clipboard support, DDE 
links, hot links to graphs, relational merge, data vedicatidcleaning) Pow& 
SiITX77C4 M I C  language (professional Mopment emironment) with matrix 
operations, full graphics e r t ,  and interface to extend programs Batch conmad 
language, editable macros, "turn-kqr" auto- Open Archawe customdeqned 
procedures can be added to toolbars All output displayed in ScroIlsheets" 
(astornimble, pmmtationquaJity tables with instaot 2DBWmultiple graphs) or word 

I . .  - - 

p ~ g s o r - + e  (unlimited) editor with text and graphs m e 4 y  lvge anaEysis & s i p  
(ex., cordations uu to 32,000~32,000) M- with UD to 3 2 , ~  variables 

Exchanges W g r a p h s  with other applicatio& via 1 
mltfadties ( inc l .0DBCaccess to~a l lda ta  

DDE,-OLE, or e~deosive file 
bases and Inaidme files) 

J&mtkML support ~undreds of lypes of &hs F'aciIiIies to custom* new 
graph types and add them to menus or toolbars Advanced drawing tools (e.g., editing 
of complex objects in 32x zoom mode), compound (nested) OLE documents, 
Multiple-Graph Autolayout W h d ,  page layout control; unmatched speed of graph 
redraw Interaaive rotation, perspedive and mss-sections of 3D displays = Large 
selection of tools for graphical exploration: animated brushing, fitting/smoothing, 
spectral planes, projections, layered compressions 

Quick STATISTEA A subset o f ~ S m C 4 ;  a selection of basic &&tics and 
the full graphics apbilities ofSZ4TISTIGl. 

STATlsslcA lnckwtrkl System (requires SMKi'7C4 or Quid 
, S Z l Z X , )  The largest selection of industrial statMcs in a single package; quality 
control charts (real-time data acquisition and dathse connecWy options), procgs 
d i l i t v  anahds. and an exhwneh comrehensive selection of exmimental dgien , . 
(k~) flexible tools to customize and automate all a n a n d  reports (kl. 
"turn-kqr" srjtem options, and tools to add a m m  procedures). 

STATISTEA Neural Networks (intafaces with, but does not require 
SiITX77C4) The most comprehensive and user-friendly NN application available on the 
muket; unique, automatic (AI) alpduns to 5 d  the best NN architecture and best 
subsets of variables; Network Design Wizards, unlimited networks. 

Business- for STATISTICA = A  supaeasyto use dathse access, 
query, and pow& data mining tool based on the award wioning, #1 selhng 
BusinessObjeds. technology.. 

pri2m-wide oyst8m connecthrityi 
mnent. and tmidnm services. datah 

imp-lon, 
ase svstem i n w o n .  real- 

ti& data acquisition; in the US an~overseas (15 &tawas subsidiq o'ffices on all 
continents and a wide network of authorized repmtalives) . 
Ovmeas prices 20% higher. Domgtic shlh $12,30-day money back guarantee 

STATISTICA has received the highest 
ratin# in NERY comparative review of 

' 

4 statistics software in which it was 
featured, since its first release. 
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Q: PEPTIDES? 
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, fully 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, bring all your cGMP questions to Peninsula Laboratories. 
We make it our business to provide you with answers. 

Any questions? Contact Peninsula Laboratories today. 
We'll give you the answers along with a free copy of our 
comprehensive 100-page guide, GMP Man~ifactc~ring of 
Synthetic Peptides. Phone: (800) 922- 15 16, ext. 174. 
Fax:(650) 595-4071. E-mail: GMP@penlabs.com. 

Visit us on the Web at 
www.penlabs. cotn 

PENINSULA LABORATORIES 
601 Taylor Way, Sun Carlos, CA 94070 
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., oflex.  

MICR." IFLEX" 
T H E  M O S T  T R U S T E D  N A M E  I N  G L O V E S e  

For proven hand protection, see your Microflex distributor or call 1.800.876.6866. Code SCM 1198. 
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Brain Warping Atlas of the From the Society for 
Edited by Arthur W. Toga Human Brain Neuroscience and AP 
December 1998, c 500 pp., $149.95 
ISBN: 0-12-692535-6 

Brain Mapping 
Volume 11: The Systems 
Edited by Arthur W. Toga 
and John C. Mazziotta 

Deluxe Edition with CD-ROM 
Jurgen K. Mai, Joseph K. 
Assheuer, and George Paxinos 
Paperback with CD-ROM 1998,328 pp. 
$1 19.95 (tentative)/lSBN: 0-1 2-465362-6 
Casebound: 1997,328 pp., $135.00 
ISBN: 0-12-465360-X 

April 1999, c. 500 pp. 
$ 1 5 9 . 9 i i 1 s ~ ~ :  0-12-692515-3 Chemoarchitectonic 
Brain Mapping Atlas of the Rat 
Volume I: The Methods Forebrain 
Edited by Arthur W. Toga George Paxinos, Laura Kus, 
and John C. Mauiotta Ken W. S. Ashwell, and 

1996.471 nn.. $145 00 Charles Watson 
- -. , r r . -  - - -  

ISBN: 0-12-692540-2 November 1998, $139.95 (tentative) 
ISBN 0-12-547613-2 

Human Brain Function 
Edited by Richard Frackowiak, Chemoarchitectonic 
Karl J. Friston, Chris D. Frith, Atlas of the Rat 
Raymond Dolan, and Brainstem 
John C. Mazziotta George Paxinos, 
1997,552 pp , $149.95 Pascal Carrive, 
ISBN: 0-12-264840-4 Hongqin Wang, 

and Ping-Yu Wang 

in Stereotaxic November 1998, $139.95 (tentative) 
ISBN 0-12-54761 1-6 

1 ~~~~,"~E,"EDITION CNS Regeneration 
with CD-ROM Basic Science and 
George Paxinos Clinical Advances 
and Charles Watson Edited by Mark H. Tuszynski 

1998,256 pp. and Jeffrey Kordower 
Deluxe Version with CD-ROM: October 1998, c. 678 pp., $89.95 
$159 95lISBN 0-12-54761 7-5 ISBN 0-12-705070-1 
Splral W~re $119 95 
ISBN. 012-547619-1 rn f i ~ ~ ~ ~ f R & z ! ~ ~  

&w.acadeinidpress.corb 
Secure ordering online! 
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The History of 
Neuroscience in 
Autobiography 
Volumes 1 & 2 
Edited by Larry R. Squire 

The lives and discoveries of 
eminent senior neuroscientists 
are captured in this collection 
of autobiographical essays. 

Vol. 1: 1996, c. 607 pp. $49.00 
ISBN: 0-12-660301-4 
Vol. 2: October 1998, c. 393 pp. 
$49.95/ISBN: 0-12-660302-2 

Genetic Instabilities 
and Hereditary 
Neurological 
Diseases 
Edited by Robert 0. Wells 
and Stephen T. Warren 
May 1998,829 pp., $159.95 
ISBN: 0-12-742935-2 

The Epilepsies 
Etiologies and Prevention 
Edited by Prakash Kotagal 
and Hans 0. Liiders 
October 1998, c. 900 pp. $159.95 
ISBN: 0-1 2-422150-5 

in the U.8, and Canada. 
A c a d e m i c  Press 
Order Fulfillment Dept. 
DM27103 
6277 Sea Harbor Drive 
Orlando, FL 32887 

CALL TOLL FREE: 1-800-321-5068 
F A X  1-800-874-641 8 
E-MAIL: a~@acad.com 



do al'l the 

On the verge of another breakthrough in bioscience? 

Need some serious assistance to match the hectic pace of Experienced and insightful assistance for designing and 
molecular biology protocols and experiments? using new oligos. Intuitive and truly fun to use? Finally! -- - 

with  a bright-color touch screen and graphical display. Get a new Assistant! The Molecular Biology Assistant And personalizable. Your specific absorbance-based 
2000'" System. The next revolution in tailored solutions methods and curves are stored.,.with names you create... 

Perkin-E1mer. With crowded bench space$ and on top level buttons in the folder you choose. Your local 
ing areas$ this and innovative productivity currency, your local timeldate convention, your style. 

is -when and where you are' For instant Even a time-stamped log of your day's work for reference. computing concentration and amounts of biomolecules - 
Job in the units needed for setup. For finding the volumes 

needed for microplate or tube dilutions in a flash. For 
quick OD260 checks, finding concentrations of DNA and To get this talented new Assistant started in your lab next week, 

protein solutions. For running quantitative colorimetric order one risk-free for 30 days by calling 1-877-MORE-MBA. 

analysis from stored standard curves. And visit www.perkin-elmetcom/mba2000 for a free T-shirt 
offer and to see how much of the routine stuff it will do. so 

Conversions are no problem.. .they are dynamic: picomoles, you can do the cool stuff. Start planning that next discovery 
ODU's, and copy number all in context for the next step. experiment -now! Circle No. 109 For Literature 
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Wondering where to submit your next paper? 

PNAS 
Step 1 : Submit your paper directly to the PNAS Editorial 

Office-no need to obtain an Academy member's 
agreement to communicate your paper. 

Step 2: Wait to hear the outcome of the review process, which is 
guided by an Academy member in your field. 

You will get the Editorial Board's decision in a matter of weeks. 
Once your paper is accepted, publication is fast: 8 weeks from 
final acceptance to print. Consult our web site, at www.pnas.org/ 
about.shtm1 for more information about PNAS, print and online, 
including: 

information for authors 
reduced color charges 
lower page charges 

25% of papers in PNAS are direct submissions. It's the simple, 
new way to get published in the second-most cited journal in the 
world. 

Get in touch with PNAS ... 
Mail: 2 10 1 Constitution Ave., NW, Washington, DC 204 18 
E-mail: pnas@nas.edu 

now online: 9 http://www.pnas.org 

Isn't it time you resited 
proceedings of the 

$ National Academy of - Circle No. 83 on Readers' Service Card 

Sciences? 



How Much Can You 
Expect From A 
~ i k l e  Black Box? 9 T : .  

8 1998 NEN" Life Science Pnniucts, Inc. 
Circle No. 84 on Readers' Sewice Card 

I ~xpec t  sensitive chemiluminescence, 
fluorescence and chromogenic detection. 

I Expect accurate hitometry and quantitative 
knage*. 

Expect all this and more without having to 

from NEN, your source in labeling and 

I detection reagents, substrates, markers, 
membranes, and signal amplification 
systems. AN Image Station 4 4 0 ~ ~  approved. 

Simple? Put your gels, blots, or film right 
on the watertight surface. Push a button. Its 
software runs in WindowsB 95, so exporting 
images is easy. 

Time Saving? Real-time image capture means 
perfect exposures every time. 

Did we mention it's also affordable? 

KodaR Digital Science Image Station 440cF. 
Rendable how much you can get out of one 
little black box. 

ror more information or to schedule a 
demodstntion, dl now, visit our website at 
www.neMcom, or email us at 
image@ienlifesci.com. 

1 World Headquarters: 
I NEW Life Science Products. Inc. 
1 Boston MA 02118-2512 USA 
1 800-551-2121 

European Headquarters: 
NEN'" Life Science Products 
B-1930 Zaventem 
+32 2 717 7924 
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nly basic storage/monit 
Forma's N E W  Cryo Se 

16 preset audible/visual alarm 
Exclusive 24 tri-color LED continu 

actual LN2 leuel and control setpoi 

25,888 and 48,388 vials (2.Bml) 
Lockable control panel and lid 

Dual gaskets on l id  reduce moisture migration . 

dedicated vent [patent pending) . 
istributors Worldwide 

Counterbalanced l id with 188%.clearance allows easy 
An IS0 9001 Company 
http://www.forma.com 

retrieual 
Optional Thermal Data Printer available for  valuable 

Fonna ScientiJic is a subsidion! of ThennoQuest Corporation. 
documentation 

a public subsidiay of Thenno Instrumer~t Syster~ts Irrc., 
UL,CSR,CE(IEC 1810) 

a Thennn Electron Company. 



lntroducinq Carl Zeiss Vision 

The New Force In 
lmaging For Microscopy. 

Come to Zeiss for a total 
solution to your imaging needs. 
The best microscopes with the 
best optics, the highest resolu- 
tion cameras, and now the best 
imaging software. 

The new AxioVision 
modular image acquisition and 
archiving system represents a 
new level of flexibility for digital 
microscopy. Two modes are 
available: the application mode 
for routine, and the expert mode 
for research. AxioVision is 
suitable for all biological and 

materials applications. The 
system provides fully integrated 
control of the microscope and 
camera; efficient image 
enhancement; archiving of 
image, text, measuring data 
and all microscope parameters; 
and automatic report 
generation. 

We also have specific 
programs for 3D deconvolution, 
confocal 'microscopy, materials 
analysis, and the KS Elispot for 
the automatic evaluation of 
T-lymphocyte immunoassays. 

hhmmpy and Imaging Systems Fax 914-683-7M 
px!zeissDrive tThmeb.cmn 
Thosnwood, NY 10594 i iwmmh.c~m 

Gwe19stll&!on13eadmySaMiocrCPnl 

The Carl Zeiss Vision series 
covers the full range of count- 
ing, sizing, statistical evaluation, 
and image enhancement tools 
for all research and industrial 
applications. 

For a free evaluation of your 
imaging needs, contact your 
Zeiss representative. 

Call 800.233.2343 today. 

Carl Zeiss Vision 
total 
solutions 

imasi$ 



A n n o u n c i n g  N o v a g e n ' s  N e w  c o m p e t e n t  c e l l  

Transformation in a snap. 

Thaw. Add DNA. Heat shock. 
( T b n t  's it.] 

Plate. 

No screw caps. No dispensing. No freeze/thaw. No waste. So foul $-ME smells! 

b llll rgf 1 @ s Single aliquot competent cells. Now available for NovaBlue 

and PET host strains BL21 (DE3) and BL2 1 (DE3)pLysS. 

don, 
Wow web site: m.novagen.com s m d e - d :  noeatech@wvngeo.m 
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