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The Ct: MultiPROBE" II,,, 
Your C'I:.::I to the future 
W Positioning capabilities for high density labware, such as 

384-well plates, and more 

Precision pipetting performance from nanoliters* to milliliters 

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 Lunar Prospector evidence for water ice at the north (top) and 
south (bottom) lunar poles. Data on the rate of epithermal neutron emis- 
sion from the Lunar surface are color coded on two maps (overlaid by sur- 

P 
face relief maps) poleward of +7V. The dark blue and purple areas indi- 

www.sciencernag.org cate low counting rates and are consistent with hydrogen-rich deposits 
covered by desiccated regolith. See the related Lunar Prospector Reports 
beginning on p. 1475. [Image: S. Maurice, Observatoire Midi-Pyrenks] 
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For protein purification you can rely on. 

3 HiPrepmpre-packed columns 

No: Carol~na, 25, is not older than she looks. Wh~le 
others are st111 pack~ng their purificat~on columns, 
her customers are getbng great results thanks to 
the new H~Prep range of pre-packed columns. 
Carol~na draws on Arnersham Pharrnac~a B~otech's 
39 ploneenng yean In chromatography* 

Her customers can count on cons~stent qualrty and 
guaranteed reliab~lty every t~me. 

r By cutting out column paclung bme, H~Prep bnngs 
you two steps closer to the result In a convenient, 

elegant manner. With HiPrep columns, you can 
capture your proteln and remove most of the 
~mpurities wrthout delay 

And you don't need 39 years' experience to work 
out how good that could make you look 

Quick: find out more about HiPrep by visiting 
www.apbiotech.com/hi~p 

Or call us: in Europe +44 (0) 1494 544550; in the 
US 1-800 526 3593; in Japan +8 1 3 533 1 9336; and 
from the rest of the world +44 (0) 1494 544 100. 
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Within budget. Without compromise. I 
Now available with 

?@Wv 

MAX MODE 
, Faster ramping and 

higher sample volume. 

The New GeneAmpa 
PCR System 9700 

Until now, deciding on the best thermal cycler 
for your lab often meant choosing between 
superior performance and affordability. 

Not any more. 

Because now, there's an entirely new 
thermal cycler that gives you more of what 
you're l o o m  for. 

That thermal cycler is the GeneAmp" 

PCR System 9700. 
The GeneAmp PCR System 9700 com- 

ies the proven quality and reliability 

to order 

6 But perhaps the most 

attractive feature of the 

la GeneAmp PCR System 
9700 is that it packs all 

of this into one com- 

pact instrument that 
fits easily on your 
lab bench-and into 

your budget. 
Find out how the 

GeneAmp PCR System 

9700 makes choosing 
thermal cycler easier 

e U.S., call PE Applied 
-345-5224. Outside the U.S., 

sales representative. Or visit 
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PROSPECrlNG THE MOON 
The moon is the only other planetary 
body for which we have rock samples 
from known locations, thanks to the Apol- 
lo missions. Extending these into an un- 
derstanding of the origin and evolution of 
the moon requires global mapping of the 
surface composition of the moon and 
measurements of its gravity and magnetic 
field to infer its internal structure. Such 
global information is now being provided 
by Lunar Prospector, which has been map- 
ping the moon since January, as indicated 
in a series of seven reports beginning with 
an overview by Binder on p. 1475. 

The moon is thought to have formed 
about 4.5 billion years ago when a Mars- 
sized bolide impacted into a proto-Earth and 
ejected material into orbit around our plan- 
et. This material then re-accreted into the 
moon. Volcanic activity was extensive for 
about 2 billion years and then waned as the 
moon cooled. Today, the moon is inactive 
and is considered to be a quiescent body 
with a surface unaltered by internal process- 
es, such as convection, which drives plate 
tectonics on Earth. Throughout its history 
the moon has been bombarded by bolides 
that have produced large to small impact 
craters on the moon. Some of the largest im- 
pacts may have excavated material from 
great depth. 

Lunar Prospector i s  an inexpensive 
satellite with three spectrometers, a mag- 
netometer, an electron reflectometer, and 
a Doppler gravity experiment. It is in the 
midst of a global mapping campaign in a 

low-altitude polar orbit around the moon. 
The Doppler gravity experiment analyzes 
subtle changes in the spacecraft's orbit due 
to variations in the interior structure of the 
moon. Analysis of the gravity data (Konopliv 
et al, p. 1476; see the news story by Irion) 
suggests that the moon has a small iron-rich 
core.Thus, sufficient iron must have been in- 
cluded in the moon as a result of the giant 
impact to form this core, perhaps from an 
iron-rich terrestrial mantle or the Earth's 
early core. The magnetometer and electron 
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molecule, which allows high stoichiometric 
control under mild conditions. Other het- 
erometallic phases may also be accessible 
through this synthetic strategy. 

REGULATION THROUGH DIFFERENT 
CALCIUM STORES 

The transcri~tion factor CREB fcvclic AMP . d 

response element-binding protein) helps 
regulate gene expression, but the response 
of CREB and other transcription factors to 

reflectometer measurements (Lin et al., p. 
1480) show that the lunar crust locally har- 
bors relatively intense magnetic fields (con- 
trary to many previous hypotheses) on the 
opposite side from the Imbrium and Sereni- 
tatis impact basins.Thus, some impacts may 
have induced crustal magnetization on the 
opposite side from the impad The magnet- 
ic field intensity on the opposite side of the 
lmbrium impact basin is strong enough to 
deflect the solar wind and create a tiny 
magnetosphere. 

The gamma ray, alpha particle, and 
neutron spectrometers are using fluxes 
derived from particle interactions pro- 
duced by cosmic rays and solar wind plas- 
ma on the Lunar surface to map the global 
distribution of elements that make up the 
lunar crustal surface. Here initial global 
maps of Fe, Ti, Th, and K abundances are 
presented from analysis of the gamma ray 
(Lawrence et dl., p. 1484) and neutron 
spectrometers (Feldman et aL, p. 1489). 
These global maps show that the major 
im~act  basins, such as South Pole Aitken 
and lmbrium are chemically distinct from 
the lunar highlands (areas of higher topog- 
raphy, mainly composed of basaltic lava 
flows). The Fe and Ti distribution maps in- 
ferred from the Clementine satellite spectral 
reflectance data are generally consistent 
with the Lunar Prospector maps (Elphic et 
al., p. 1493). Finally, analysis of the abun- 
dance of hydrogen derived from neutron 
spectrometer data (Feldman et  al., p. 
1496) indicates that water ice may be 
present at both lunar poles, consistent 
with the hint of water ice in craters at the 
south pole from Clementine radar data. 

A SINGLE SOURCE 
Zintl compounds, which consist of poly- 
atomic post-transition metal anions and al- 
kali or alkaline earth metal cations, are well 
known in chemistry, but the synthesis of 
single component materials generally re- 
quires very high temperatures and special- 
ized techniques. Bewick et a1 (p. 1500) de- 
scribe a low-temperature solution synthesis 
of a Zintl compound from a single precursor 

extracellular environmental signals and in- 
tracellular signals is not clear. CREB was 
named for its activation in response to in- 
creased concentrations of cyclic adenosine 
monophosphate, but it is also activated in 
response to increased intracellular concen- 
trations of CaZ+. Chawla et a1 (p. 1505) re- 
port that in response to increased concen- 
trations of cytoplasmic CaZ+, CREB becomes 
phosphorylated and binds to the CREB- 
binding protein (CBP), a transcriptional 
coactivator protein. However, increased 
transcriptional activity of CREB-CBP com- 
plex a h  required an increase in the concen- 
tration of CaZ+ within the nucleus. Tran- 
scriptional activity of the COOH-terminal 
domain of CBP was dependent on the con- 
centration of nuclear bZ+ and the activity 
of the Caz+/calmodulin-dependent protein 
kinase IV. The results indicate that recruit- 
ment of the coactivator and transcriptional 
activation are separable events that depend 
on CaZ+ concentrations in distinct cellular 
compartments and that CBP may itself be 
regulated by changes in the nuclear concen- 
tration of CaZ+. 

CONVERGING PATHWAYS 
TOCANCER 

Mutations in the adenomatous polyposis 
coli (APC) tumor suppressor gene are pre- 
sent in the majority of colorectal cancers. 
There has been-much interest in identifying 
the target genes that are regulated by the 
APC signaling pathway and whose expres- 
sion is aberrantly activated in tumor cells 
when APC is defective. He et al. (p. 1509) 
show that one of APC's downstream targets 
is the proto-oncogene MYC. This conver- 
gence of the APC and MYC oncogenic path- 
ways may explain why MYC is often overex- 
pressed in colorectal cancers in the absence 
of gene rearrangement or amplification (see 
the news story by Pennisi). 

TAKING TURNS AT THE GENOME 
Transcription and DNA replication both 
need access to the genome. Wei et al. (p. 
1502; see the Perspective by Cook) show, 
using microscopic fluorescent imaging 

CONTINUED ON PAGE 141 5 
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Replaced by the calculator. 
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Replaced by the personal computer. Replaced by tfte E-GeP. 

E-Gel: The innovation that's replacing conventional electrophoresis. , 

There comes a time when every technology is replaced conditions, ethidium bromide, and electrodes-a 
by a new innovation. For agarose gel electrophoresis packaged into a convenient UV transparent cas 
that time is now! E-GelsTM from Invitrogen Simply snap the cassette into the unique E- 
represent a breakthrough in agarose gel base, plug it into your power supply, an 
decbophoresis technology. EE-GelTM make With E-GelsTM you don't have to  prepa 
electrophoresis faster, easier, and more buffers; weigh, melt, and pour agaro 
convenient than ever before. or wait for your gel t o  solidi 

E-GelsTM are bufferless, precast Simplify and accelerate yo 
agarose gels that allow you to I 

L electrophoresis with E-Ge 
perform electrophoresis at Least 

- 
Call Invitrogen today a 

two-times faster than conventional order a Starter Pak of 1.2, 2, 
methods. Each E-GelTM contains al l  of the 4% E-GelsT? See for yourself w 
elements you need for high resolution electrophoresis- E-GelsTM are the innovation thafs replaci 
agarose, an ion exchange matrix for proper buffering conventional agarose gel electrophores 
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techniques, how this access problem is 
sorted out. In mammalian cells, sites of 
active transcription and active DNA repli- 
catbn sort out into large but different do- 
mains tha t  must move through the  
genome through the course of S phase in 
the cell cycle. It seems that, at least i n  
higher order structures, transcription and 
replication take turns. 

CONSERVATION TO SCALE 
Many conservation decisions require in- 
formation on a fine spatial scale, for ex- 
ample, the size o f  populations or the 
number of local populations. Unfortu- 
nately, much of the available data is avail- 
able only a t  coarser scales, such as in  
range maps. A method that would permit 
the extrapolation of broad distribution 
information on species down t o  finer 
scales could be of great practical value; 
such a method is described by Kunin (p. 
1513). By converting a range of abun- 
dance measures t o  a scale-invariant in- 
dex, species abundance at fine scales can 
be estimated accurately, potentially al- 
lowing conservation managers t o  set pri- 
orities more accurately. 

UNDER THE lNF1UENC.E OF 
CYCLIC NUUEOTIDES 

Developing neurons in sea& of their tar- 
gets follow a variety of cues along the way, 
These cues can include soluble signaling 
factors as well as membrane-anchored 
factors; and the growth cone's response 
can be to lean toward or away from each 
signal. Song et  al. (p. 1515; see the Per- 
spective by Caroni) have shown through in 

vitro studies that the response of growth 
cones t o  certain signals can be modulated 
by added cyclic nucleotides. By altering 
the amount of cyclic nucleotide in the 
neuron, its growth cone response t o  a giv- 
en signal can be tuned from repellent t o  
attractive. 

PROKARYOTIC CLOCKS 
Circadian clocks in  eukaryotes-from 
plants t o  man--have received much at- 
tention recently, but a class of prokary- 
otes, the cyanobacteria, also need t o  regu- 
late their metabolism in tune with the 

day-night cycle. lshiura eta1 (p. 1519; see 
the news story by Barinaga) describe a 
cluster of  genes from a cyanobacterium 
that is sufficient to  establish and maintain 
a circadian loop through a cycle of gene 
expression and feedback inhibition by pro- 
tein produ- of the genes. They name the 
gene cluster kaiABC after the Japanese 
word for cycle. 

T E C H N I C A L  C O M M E N T  S U M M A R I E S  A 

Measuring Patterns in The full text of these comments can 

Population Fluctuations 

E. Ranta et  a1 studied (Reports, 28 Nw. 1997, p. 1621) "long-term data of the Canadian 
lynx from eight Canadian provinces" and found that they displayed "large-scale syn- 
chrony in population fluctuations." Ranta et  a1 concluded that their observations were 
"in agreement with predictions of a spatially-linked population model and support con- 
temporary population ecology theory." 

B. Cooke comments that similarities between patterns in the lynx data and the 
"spatiotemporal patterns" produced by the simulation model used by Ranta et  a1 "ap- 
pear t o  be superficial and exaggerated by their analytical methods." He states that "a 
cross-correlation coefficient is a meaningful measure of synchrony only when the popu- 
lation data are stationary" and that it "seems an inaccurate measure of synchrony for 
populations that cycle in phase and then suddenly snap out of phase." 

In response, Ranta et  a1 agree that "nonstationarity is certainly an aspect to  be taken 
into account" and state that the lynx data and the simulation results are stationary. Their 
reanalysis of the data "so that this linear trend [nonstationarity in the 15-year sliding-win- 
dow analysis] is removed ... shows that synchrony of fluctuation over time remains, al- 
though some details change." Also, "the use of a time window larger than 15 years, or mov- 
ing the window in increments larger than 1 year, does not change [their] conclusions." 
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U~state News & Views 
Upstate twotecnnology IS proua to mtmauce tnls new serres ot corporate messages tnat WII carry only tne 
latest Information and opinion. In the months to come, look for insights and advice from thought leaders. 

I The Value of High Q d t y  Reagents 
The Latest from Lake Placid 

To call research in the si&g field competi- 
tive is to understate the case. Labs workmg in 
thls area have a constant need for new, high 
quality reagents. The reagents offered here by 
Upstate Biotechnology have several sahent 
traits that recommend them to researchers in 
the sign* field. 

First, they are cutting-edge reagents. 
-Jpstate relies on an outstanding group of advi- 

sors to bring you research products when you 
need them. Second, these are high quahty 
reagents. One bad antibody can give false posi- 
tive or false negative results that cost the lab 
time and effort worth much more than the price 
of the vial of reagent, even if it is rehnded. 

Upstate tests products thoroughly to be 
sure that they meet the standards required for 
publication. The end user is never a beta-test 
site for Upstate. 

F d y ,  Upstate is w h g  to go to consid- 
erable effort to assist the researcher in perform- 
ing the appropriate controls. In the signaling 
field, researchers are continually workmg with 
proteins that are new to them. It should be 
reassuring to know that a company with the 
reputation that Upstate has built in the past 12 
years can offer reagents of this quality, backed 
by the combined expertise of Upstate scientists 
and their world-renowned consultants. 

Akt 
Signaling 
Akt is the principal effector of insulin signal- 
ing and other PI 3-kinase-dependent path- 
ways. Upstate Biotechnology offers a compre- 
hensive panel of Akt reagents developed in 
collaboration with renowned cell signalmg 
labs. 
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What's Newest 

Antibodies Enzymes 

Aktl 
phospho-Aktl 
AktZ 
Akt3 

Acetylation 

transcription. Upstate 
ies developed in 
Ads, are highly characterized for immunoflu- 
orescence and chromatin-IP assa s (ChIPsTM) 
as recentlv described in mamrn2an svstems 
&uo, et a l l  Cell 92:463, 1998; ~ lbe&,  et at., 
Cell 92:475, 1998). 

Active Aktl 
Unactivated Aktl 
Akt-specific Substrate 
IP-Kinase Assay System 

HATdeficient yeast cells were transfected with wt (A) or 
mutant (B) HAT constructs, and chromatin was immuno- 
precipitated with anti-acetyl Histone H4 antiserum. Slot- 
blots of immunoprecipitated, input, or unbound material 
were probed with the promoter of a reporter gene, whose 
expression was monitored in a parallel experiment. 

Using the nniqw INFOsID number, comp~hensive 
&ailed information on wery Upstate product is 
railable free 134hours a day. Call our toll-free fax- 

on-demand nnmber: 1-888-FAX-3313. 
Outsile the V.S., call 78b768-0041. @ 

PFOeID access is also available 
om 

v 
Input IP'd Ulboud sanuubn 

INFO=ID 40092 

Are You Wiredl 4 
In cel signaling the race is to the swift. At 
Upstate we do everything possible to ensure 
that our products are cutting-edge and to 
bring you the latest developments as soon as 
possible. If you are not in our database, please 
phone, write, email, or visit w r  wnb slte, and 
register. In this way, you can be certain pu 
will be there when any news breaks. 
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Kinases &' 
Phosphatases 
The availablilty of highly active protein kinas- 
es and phosphatases has been instrumental 
for biochemical characterizations of signaling 
pathways. Upstate Biotechnology offers the 
most extensive array of enzymes and kits suit- 
ed for protein phosphorylation~de-phosphory- 
lation, enzyme assays and high throughput 
screening. Most are developed in conjuction 
with leading labs world-wide. 

MEKl - - + + 
Erkl - + - + 

Erk2 was activated by MEKl, and assayed by 
MBP phosphorylation. 

G k  Akt 
FerIFos CaMK 

PP2A,B,C 
PKA ~yr;  r~ 

jakl, 2 
Lck 
PTPl B 
SHPTP 
Src 
YOP 

casein Kinase 
CSK3 
MAPK 
MAPKAP K2 
MEKl 
MEKK 
PPl 

PKC 
Raf-1 
B-Raf 
RSK 
p7OSM 
SAPK - 

upstate 
biotechnology 

products for cell signaling research 

199 Saranac Avenue / Lake Placrd, NY 12946 
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"~lasmids So Bright 
I You Better Wear Shades" 

Transcriptionally active fluorescent DNA 
Conformationally intact & supercoiled 
No labeling or purification required 
Simple and ready to use 

pGeneGripm vectors* are a unique series of modified plasmids. Taking advantage oi 
our innovative DNA tagging procedure, the pGeneGripm vector is efficiently and 
irreversibly labeled without changing its supercoiled structure or transcriptional 
activity. pGeneGripTM 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 
Rhodamine/b-Galactosidase 25 ug GlOlOlO BiotidCAT 25 ug GI03020 

l00ug G101015 . 100ug GI03025 
RhodamineICAT 25 ug G101020 BiotinILuciferase 25 ug GI03030 

l00ug G101025 100 ug GI03035 
Rhodamine/Luciferase 25 ug G101030 BiotinIGreen Fluorescent Protein 25 ug GI03040 

100 ug G101035 l00ug GI03045 
RhodamineIGFP 25ug G101040 BiotidSenetedAlkalinePhosphatase 25ug GI03050 

l00ug GI01045 100 ug GI03055 
RhodamineISeneted Alkaline Phosp. 25 ug G 101 050 RhodamineJBlank Vector 25 ug GlOlOOO 

l00ug G101055 l00ug G101005 
Fluorescein/b-Galactosidase 25 ug G102010 Fluorescein/Blank Vector 25 ug GI02000 

l00ug GI02015 l00ug GI02005 
FluoresceidCAT 25 ug GI02020 Biotin/Blank Vector 25 ug G103000 

l00ug GI02025 l00ug G103005 
Fluoresceid Luciferase 25 ug GI02030 Rhodamine Vector Labeling Kit NEW GlOlOOK 

100 ug GI02035 (for labeling LOO ug plasmid DNA) 
Fluoresceid SecretedAlkaline b. 25 ug G102050 Fluorescein Vector Labeling Kit NrW G10200K ..-.. 

100 ug G102055 (for labeling 100 ug plasmid DNA) 
Biotin/b-Galactosidase 25 ug G103010 Biotin Plasmid Labeling Kit NEW G10300K 

100 ug G103015 (for labeling 100 ug plasmid DNA) 

V '  

Trans term 

I eneGrip site 

n C 
In Vltro Transkcwon knvny rj[.!* 

unlaatled pGeneGnp 
plasma nuorescent 

Plasmid 

Figures: 
A. Fibroblasts transfected with 

pGeneGrip" RhodamineIGFP vector: 
1. Rhodamine labeled DNA 
2. GFP expression 

B. Electrophoresis of pGeneGripm 
Rhodamine labeled fluorescent vector 
Lanes: 1. p-gal, 2. GFP, 3. Blank 

C. Plasmid expression with and without 
fluorescent label. 

To Order Call: 888-428-0558 GTS International Distributors 
Japan,Rep of China, Korea 

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

101 90 Teleds C0urt KEBO Lab +46 8 621 35 07 Axon Lab AG +41 56 484 80 80 
Sari Diego, CA 92121, USA Taiwan 

OZYME +1 30 85 92 92 PROtech, Ltd. 886-2-23810844 
For the complete product list Germany Takara +81-77-543-7231 
check out the GTS Website @ Biozym Diagnostik GmbH +49 5152-9020 United Kingdom 

http//www.genetherapysystems.com Lifescreen LTD. +44 o 1923 241515 
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[ N E I L  
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 

f i e  Pain Rplipvor H n ~ n i t a l a  TTP- Mn=+ 

acetaminophen 
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... Is Why We Put 
More in Our Package 
than Product 

Your research is too important to get 
bogged down in details. That's why NEN 
offers more than a catalog of innovative, 
timely research tools for molecular biology 
and drug discovery. We also provide 
comprehensive application protocols, 
unmatched technical support, and an 
expansive range of custom services. With 
guaranteed fresh-lot schedules, reliable 
delivery dates, and assured product quality, 
NEN handles so many of the details, that 
you're free to concentrate on the important 
issues.. . Like achieving results. 

For over 40 years NEN has collaborated 
with life scientists worldwide to develop 
new, enabling technologies for radioactive 
and nonradioactive labeling and detection, 
amplification and visualization. Our goal 
is to become your preferred supplier by 
taking the time to understand your project, 
and responding with the products and 
services you need to reach your goals 
efficiently and economically. 
To find out more, visit our website at 
www.nenlifesci.com, or call 800-551-2121 
(+32 2 717 7924 in Europe). 

I Wnld Hfxdqme.: 
NEN" Lie Science Products, Inc. 

is dedicated tofinding better ~ ~ 1 . t  

,efforts. Tlze grecrtcst tlzrill 

- - -  - .- 

0 1998 NEN" Life Science Products, Inc. 



m m . * 

Do you want the highest PCR 

@# Then HotStarTaq" DNA 
- the enzyme for , .1 * 

J 

.AL ,  :. 
Now HotStarTaq" DNA Polymerase with HotStarTaq DNA Polymerase is activated ;,L71 
QIAGEW PCR Buffer offers hot start PCR :( only after 15 minutes incubation at 95"C, 

preventing extension of nonspecifically 

L annealed primers during the first cycle. e:., s c 

for highly specific amplification in every 
cycle of your PCR. 

HotStarTaq DNA Polymerase offers: 1 

High PCR specificity 

Reduced nonspecific amplification 

High specificity is then maintained by our ' 

optimized PCR Buffer, which reduces 
L &specific primer annealing throughout PCR . 1 

The result - fewer nonspecific products, 
less primer-dimer formation, and less 

7- background. 
w 

I v w x l r l l l L ~  y l e l u  
Maximize the yield of 
product wth QlAGEN HotStarTaq 

Easy handling , ;k . Polymerase today. , 

This product is sold under licensing arrangements wih F. Hoffman& Roche Ltd, Roche Mdaculor Systems, Inc. and The PerfrinElmer Corpomtion. The PCR process is m e d  
by U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffman& Roche AG. <~&dps. 

*-- Circle No. 44 on R e a d ~ ~ '  Service Card 4rt; 
Illpc//~&m.- - .  f 
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I DISCOVER WHAT 

The Leading Edge 
in Neuroscience 

For over 18 years, neuroscientists 

have depended on the quality, 

expertise and service o f  

RBI. Today, our company 

manufactures and distributes 

over 1,600 chemical and 

I 
biochemical products for 

investigating cell signaling 

pathways in the central and 

peripheral nervous systems. 

I 
PRODUCTS FOR 

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. 

I THOUSANDS OF 
' NEUROSCIENTISTS 

HAVE ALREADY FOUND. 
I 

RBI Provides the Most Comprehensive 

Selection of Specific High-Purity 

Compounds to Study Signaling Systems. 

SIGNALING INNOVATION 

RBI is o Member of the Sigma-Aldticha Family of mponk 

Tel: 508.651.8151 Fax: 508.655.1359 www.callrbi.com 
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IP, / D A G  w 
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. 



You will be amazed at how powerful an antibody can be. 
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Peptide Single Compound Libraries 

Biatinyla j. ~ h o !  i o  

peptides 

Contact us today to obtain more inlormation on this unique product 
and discuss how PepSets can be tailored to suit your research 

C H  I R O N  / T E C H N O L O G I E S  The Innovators in Chemical Diversity 
Chiron Technologies Pty Ltd INTERNATIONAL EUROPE NORTH AMERICA 
A C N  006 996 792 Melbourne,  Austra l ia  - Paris, France - West Coast - East Coast - 
11 Duerdin Street Tel: + 61 3 9565 1111 Tel: + 33 141 38 9400 San Diego, California Raleigh, North Carolina ? 
Clayton Victoria 3168 Fax: t 61 3 9565 1199 Fax: + 33 141 38 9409 Tel: t 1 619 558 5800 Tel: t 1 919 873 1123 $ 

Internet: ct-australia Internet: cta-europe Fax: + 1 619 558 5810 Fax: t 1 919 873 1127 
Austral ia @cc.chiron.com @cc.chiron.com Tel: 800 644 1866 Tel: 800 633 8161 

Fax: 800 655 1866 Fax: 800 424 3970 ' 
Internet: cta-uswest Internet: cta-useast 
@cc.cbimn.c~m @cc.chiron.com f 
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AAAS A I Meeting and Science Innovation 
anuary 21-?A looo Anahaim 

ext January some 5,000 scientists, engineers, educators, and policymakers 

will gather for the 165th national meeting of U S .  You are cordially invited 

to submit an abstract for a contributed poster presentation at this unique event. 

The meeting will feature more than 150 scientific symposia, specialized seminars, 

special lectures by science and engineering leaders, poster sessions, an exhibit 

hall, career workshops, and a career fair. 

1999 Poster Categories 
Life and Physical Sciences college degree. Outstanding posters in the 
including medicine, environment, Life, Physical, and Social and Information 
physiology, biology, cell biology, physics, Sciences are awarded. 
mathematics, chemistry, geology, 
information science, engineering or Deadline for all submissions is 
industrial science. September 30.1 998. 

Social and Information Sciences Additional information, abstract and 

including policy, economics, social, registration forms are available on the 

political, and computer sciences. Web or by contacting the M A S  Meetings 
Office. All abstracts will be peer reviewed. 

Presented in con junction with the AAAS Free Registration for Students 

Forum for School Science. Upper division undergraduate and 
graduate students can obtain a waiver 

Student Poster Award Competition of meeting registration fees by serving 
Recognizes the individual efforts of as a Session Aide. Applications are 
students actively working towards a available on the Web or from M A S .  

www.aaas.ot-5 

I Washington, DC 20005 

INNOVATION 1-289-4021 Email: confinfo@aaas.org 
EXPOSITION 

MERICAN 
DVANCEb 

J I O N  FOI 
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RTHE 
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variance components; 

sunival aoalysis; time series modelingfomas$hg; structural equation modeling, Monte 
Carlo simulatioiq and much more . On-line c o u p h e  intcoductio~ovemiews, 
over 3 hours of multimedia qby-step examples Stats Advisor expert system . 
Worldwoks with AuWpe~ documents Extemim data management W e s  (fast 
spreadsheet of unlimited capacity with formulas, Drag-and-Drop, AutoFilI, Auto- 
Recalmble, split-screenh.dliable-speed scrohg, advanced Clipbcard support, DDE 
links, hot links to graphs, relatonal merge, data veri€ication~cl&g) Powerful 
STATISTIC4 W C  language (professional development environment) with matrix 
operations, full graphics support, and interface to Baemal programs . Batch command 
language, editable m, "turn-key" automation . Open A&tedwe: customdesigned 
procedures can be added to toolbars All output disphyd in Scrokheets'" 
(customizable, pmtation-qualitj tables with instant 2D/3D/multiple graphs) or d 
proexor-style (unlimited) editor with text and graphs . Jkdceme3y large aoalysis dgigns 
(e.g., correlations up to 32,000~32,000) . M@e Manager with up to 32,000 whbles 
(8 Mb) per record Unlimited file size; extenddPquadruple" predsion; unmatched 
sped rn Exchanges Wgraphs with other applications via DDE, OLE, or extensive file 
imporVexpoIt Eddlties (incl. ODBC access to -all data bases and mainfmme files) 

Intern- support Hundreds of types of graphs = Fadties to customdesign new 
graph types and add them to menus or todbars . Advanced d m h g  tools (e.g., editing 
of complex objects in 32x zoom mode), compound (nested) OLE documents, 
Multiple-Graph Autobyout Wizard, page layout control; unmatched speed of graph 
redraw Interactive rotation, perspective and cross-sections of 3D displajs . large 
selection of tools for graphical exploration: animated brushing, fittinelsmoothine. 
spectral planes, projections, layered compressions. . Price $995 

Quick STATISTICA . A subset ofSM'ISTIC4; a selection of basic &&tics and 
the full graphics capabilities ofSZU'LSTIC4. . Price $495 

STATlSTlCA Industrial System (requires SC4Tm7C4 or Quick 
SC4TISfICA) The largest selection of in- mtistics in a single package; quality 
control charts (real-time data acquisition and database connectivity options), procgs 
capability analysis, and an extmnely comprehensive seledion of experimental design 
(DOE) methods . flexible tools to customize and autmnate all analyses and reports (id. 
"turn-key" system options, and tools to add custom procectures). . Price $995 
STATlSTlCA Neural Networks (intehms with, but does not require 
SW'ISTfC4) The most c o m p r e h e  and user-Mendly NN application available on the 
market, unique, automatic (AI) algorithms to 8nd the best NN architeclm and best 
subsets of variables; Network Design Wizards, unlimited networks. Price $7!E 

BusinessQuerp for STATlSTlCA . A supereasy to use database access, 
query, and powerful data mining tool based on the award winning, #I selling 
BusinessObjma technology. Price $495 
Enterprise-wide system connectiviw implementation, 
deployment, and training services, database system inkg%ion, real- 
time data acquisition; in the US and wemas (I5 ovetseas subsidiary offices on all 
continents and a wide network of authorized representatives). 

Owrseas prices 20% higher. Domgtlc sh~h $12; 30-day money back guaranw. 



The New 
Mini-Prep 24 
for ~utorhated Plasrnid Mini-Preps 

The Mini-Prep 24 is a fully automated bench-top High Purity - sufficient for 
instrument designed for purification of plasmid automated fluorescent and 
DNA directly from bacterial culture. manual sequencing. 

The ~ ~ e n t  uses a ~volutional'y Easy Operation - begin prep 
new method of nucleic acid purificat- I with direct loading of bacteria 
ion based on modified agarose gel d t u r e  - no centrifugation step 
electrophoresis and subsequent 
recovery by eledroelution. saves you time. 

The process utilizes premanufad 1 Consistent Results - up to 
ured sample cassettes which aU,p=. 6 pg of plasmid per ml. 
for direct loading of up to 2 ml Fast - up to 24 preps per hour, 
of culture. - saving you time. 
Call now to learn how the New and '1 

Quality - time and time again. 
Improved Mini-Prep 24 can provide you 
with great, high-quality DNA ... while saving 
you a lot of time. 

R E S E A R C H  
1-800-466-7949 
11 339 SonentoValley Rd Sun Diego, CA 92121 Phone: (61 9) 452-2603 Fax (61 9) 452-6753 
~~~qz~;$~~:~@&?.~w.;<;$~<?-% W."<, 
gdIct$p~;r,:sG7x~G,+~~M ;&?@&jp Circle No. 24 on Readers' Service Card . . .. ., . q&%..-' -... "7. xL..*, , c 1. &7&;&~.<: - *-.--,-*: * ,  3'2 

www.macconnel1. corn 



of art in the science 

t 1 

Peptides aren't always so pretty. In fact, offer suggestions to improve your o,,, of W r a p h s  cwmofMi& W: D a t i h ,  
some sequences can be downright adven- success. Then, because every Genosys director of o~ t i~ /M-D i i s iono f  the 
turesome. The art is knowing which ones. custom peptide comes with a 100% National High Magnetic Field 

Your project may depend on our peptide. satisfaction guarantee, we'll do our best 
ore we put your sequence together, to get it right. 

L we'll take it Of course, you'll get proof of perfor- 
apart - with mance: mass spectral analysis for composi- 
a thorough tion, and HPLC for purity. Antisera service 
analysis, just and a wide variety of modifications are 
to make sure also available. 

there won't be any surprises later. Want a closer look? Let us quote on your 
And if we see a potential problem, we'll peptide, and we'll send you a free poster. To 

tell you. That way, we can talk it over, and see SMMthiIW beautiful, place an dfx .  G E N 0 5 y 5 
Genosys Biotechnologies, Inc, The Woodlands, Texas, Phona: (281) 363-3693, EMail: inWgemys.arm 

Cambridge, U.K.. Phone: (44) (0)1223 839000, E-Mail: w . m . u k  
Wcle No- 41 on Readers' ~~ Card M i d o .  Japan, Phone: 81 133 73 5005. E-Mail: genospQemp.m.jp 

. ' 

idrobraph T-shirt. 
0-498-2098 
#IN nnnnfvc rnn 
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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... fmm Perkin-E1mer With bench and chang- on top level buttons in the folder you choose. Your local ing work areas, this compact and innovative productivity currency, your local timeldate convention, your style. 
tool is ready -when and where you are. For instant help Even a time-stamped log of your day's work for reference. computing concentration and amounts of biomolecules- Job done. 
in the units needed for setup. For finding the volumes 
needed for microplate or tuie  dilutions 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-& for 30 days by calling 1-877-MORE-MBA. 

analysis from stored standard curves. And visit www.perkin-elmer.comhnba2000 for a kee T-shirt 
offer and to see how much of the routine stuff it will do, so 

Conversions are no ~roblem ... thev are dvnamic: ~icomoles, vou can do the cool stuff. Start ~lannine: that next discoverv 

Get MORE Corm,,,,,. 

ODU's, and copy number all in context for the next step. experiment -now! ~ i r c k  No. 50 For ~iteratur;! 
Circle No.51 For Salescall 

The lines of advanced communication are OPEN. It's the Perkin-Elmer commitment to building mlationships by sharing 
information and solving pmblems togetbx So no matter how famacbg your needs, our worldwide suppat aod 
~mteamswilltalieyou~youdtogo.~~MOREofwhatPgcandoboFyouForthelocetion 
nearest you, or a complete listing of our worldwide offices, visit us at www.pddmhw.com. E-MAIL us at ~~ Or, in the U.S., d 1800-7W4000 or fPx 1 - 2 0 3 - m  



The Physics of 
Low-Dimensional 
Semiconductors 
John H. Davies 
Using simple physical explanations, with 
reference to examples from actual devices, 
this book introduces the general principles 
essential to low-dimensional semiconductors. 
The author presents a formalism that 
describes low-dimensional semiconductor 
systems, studying two key systems in detail: 
the two-dimensional electron gas, employed 
in field-effect transistors, and the quantum 
wcll, whose optical properties have multiple 
applications in lasers and other opto- 
electronic devices. 
1998 456 pp. 
0-521-48148-1 Hardback $100.00 
0-52 1-48491 -X Paperback $44.95 

ther Bras 
leautifully il 
'*I.- m n r r  F* 

The Fossils of the 
Hunsriick Slate 
Marine Life in the Devonian 
Christoph Bartels, 
Derek E. G. Briggs, and 
Gun1 
This b )ok describes 
one of ..,, ,,,,,, ,, deposits known: 
the Hunsriick Slate ot Lermany. These 
spectacular fossils, in which not just the hard 
parts but also the soft tissues of the animals 
are preserved in pyrite in many cases, provide 
the most complete record available of life in 
the Devonian seas. 
Cambridge Paleobiology Series 3 
1998 324 pp. 
0-521 -441 90-0 Hardback 885.00 
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Biology by Numbers 
An Encouragement to 
Quantitative Thinking 
Richad F. Burton 
This textbook is both an introduction to 
quantitative biology and a guide for the 
number-shy. Richard Burton fosters a sense 
of the fundamental imoortance and useful- 
ness of mathematical principles in biology, 
with a fascinating range of examples. The 
book covers the basics as well as various more 
advanced topics from many diverse biological 
disciplines. Questions and calculations 
encourage active participation. 
1998 254 pp. 
0-521-571 56-1 Hardback $59.95 
0-52 1-57698-9 Paperback $1 9.95 

Environmental 
Biomonitoring 
The Biotechnology E logy 
Interface 
James M. Lynch and 
Alan Wiseman, Editors 
This volume provides a range of examples of 
how biotechnology can offer sensitive and 
ecologically-relevant new ways of monitoring 
the presence of biohazards in our environ- 
ment and, once detected, how these bio- 
hazards can be removed in an ecologically 
safe way through bioremediation. Additional 
chapters on economic, legislative and policy 
aspects set the topic in its social context. 
Biotechnology Research 7 
1998 314pp. 
0-521 -62141 -0 Hardback $95.00 

Marrow Stromal Cell 
Culture 
Jon Beresford and 
Maureen Owen, Editors 
The first book of its kind on marrow stromal 
cells, and written by leading experts in the 
field, this concise handbook aims to provide 
all that is needed to those involved in this 
relatively young area of research. The book 
provides a historical perspective and a sum- 
mary of present knowledge of the marrow 
stromal lineages that are currently best 
understood. 
Handbooks in PractaaehcalAnimal Cell Biology 
1998 166 pp. 
0-521-58021-8 Hardback $64.95 
0-521-58978-9 Paperback $24.95 

Recent Advances 
in Arthropod 
~ n d o c r i n o l o ~ ~  
Geoffrey M. Coast and 
Simon G. Webster. Editors 
This collection brings together in a single 
volume contributions from many of the 
leading workers in the field, providing in- 
deoth accounts of the current state of knowl- 
edge on a wide range of hormone systems 
of the various arthropod groups. The book 
presents a unique summary of some of the 
most significant and exciting advances of 
the past decade. 
Society for Erpmerrmental Biology Seminar 
Series 65 
1998 424 pp. 
0-521 -591 13-9 Hardback $1 1 ( 

The Phytogeography of 
Northern Europe 
British Isles, Fennoscandia, and 
Adjacent Areas 
Eilif Dahl 
In The Pbytogeography of Northern Europe 
Dahl brings to bear his wide range of interests 
in physics, chemistry, geology, climatology, 
meteorology and mathematics, as well as plant 
ecology and plant systematics, to analyze and 
explain the distribution of individual plant 
taxa across northwestern Europe. 
1998 310pp. 
0-52 1-38358-7 Hardback $95.00 

The Earth's Plasmasphere 
J.F. Lemaire and 
K.I. Gringauz 
This is the first monograph to describe the 
historical development of ideas concerning 
the plasmasphere by the pioneering researchers 
themselves. The monograph brings our 
picture of the plasmasphere up to date by 
presenting experimenrd and observationd 
results of the east three decades, and mathe- 
matical and physical theories proposed to 
explain its formation. 
Cambridge Atmospheric and Space Science 
M e s  
1998 372 pp. 
0-521 -43091 -7 Hardback $90.00 

Cold Ocean Physiology 
H.O. Portner and 
Richard C. Playle, Editors 
This volume summarizes the most recent 
information on the adaptations exhibited 
by representatives of the main groups of 
polar animals, including marine invertebrates, 
fish, mammals and birds; at scales ranging 
from the whole organism to the underlying 
molecular adaptational mechanisms. 
SocietyJbr Erpenenmental Biology Seminar 
Series 66 
1998 516pp. 
0-521-58078-1 Hardback $1 25.00 

The Planet Observer's 
Handbook 
Fred W, Price 
':..a refreshhing book ... There is a tremendous 
amount of usefirl information, and helpfirl 
advice for casual observers, andfor those who 
are anxious to contribute information of real 
scientijc value ... It will be valuable both to the 
beginner and to the serious planetary observer. 






