
- 

' MENCE 



ui'kC 
Site-Direcrecr 

Cuts  \creenme tllur 111 

all trdnsform'~nt\ 
150 Tmes More Accl 

- 1 

I 

' ~ @ p . - d d  +fi 
armwlprholwsc-' ling ' 
the $E61M mtrargrargg 

4. 

 rans storm the resuitlng 
annealed double-strantletl 
n~ckecl D h A  n~olecules 

After transtormatlon the 
XL2-Blue E c o l ~  cell + I  

repalrs the n~cks ~n the 'I. plasni~cl .I 
MUTAGENS~S - :I 
MADE EASY! 
(luikChangeTM Site-Dlrected Mulagenes~s KII catalog -2005 

Clrcle No. 16 on Readers' Servlce Card 

St, 

techsen 



I 
The Future of Micropl 

Is Here - 384-well Radioisotopi 
I 

and LL....~,,,,~,, :=I; Countin J! 

TopCount HTS Revolutionizes 
Microplate Counting - Again 

Measure radioisotopic and luminescence assays in both 
96- and 384-well microplates. 
Process 12 luminescence samples simultaneously for 
throughputs of 10,000 samples per hour, or more. 
Stack up to 40 plates or 15,000 samples for unattended 
counting. 
Interface with robotic systems for complete automation. 

Meeting the Demands of Microplate Counting for 
Today and for the Future 
Assays have been scaled down from test tubes to 24-well 
microplates and the 96-well format. Now, the next step in 
assay miniaturization is here with the TopCount HTS. 
Continue today's assays in 96-well plates while converting 
assays to the higher density 384-well plates - the screen- 
ing format of the future. With the TopCount HTS you can 
do both without risk or compromise. 

Less Reagents, Less Handling, More Samples 
The Packard 384-well plate accommodates assay volumes 
of up to 80 pL. This allows practical miniaturization of 
assays such as scintillation proximity, in-plate binding, 
liquid scintillation, Cerenkov and luminescence. 

TopCount Harnesses the Power of Luminescence 
Packard has pioneered the field of high throughput 
microplate luminescence. Now up to 12 wells can be 
measured simultaneously in 96- or 384-well plates for 
throughputs never before possible. Ultra-sensitive photon 
counting is combined with innovative reagents, such as 
LucLite with a five hour half-life, for measuring the 
luciferase reporter gene. Greater capacity, greater 
throughput. 

To complement sample throughput, TopCount now has an 
extended 40 plate 
stacker. Load up to 
40 plates with the 
TopCount ZipLoad 
stacker, carry them 
safely to the 

' TopCount, load and 
count. It's that easy. 

If your experiments 
1 demand accuracy, 

versatility or high 
throughput, TopCount has the answer for your laboratory. 

Contact Packard at 800-323-1891 (U.S. only) or 
203-238-2351 for more details. Or, visit our Web Site at 
http://www.packardinst.com. 
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COVER 
Many plants do not produce flowers at the tips of their micrometers across). The wild-type TFLl gene is ex- 
shoots but continue to grow indefinitely. In the terminal pressed just below the plant apex, where it normally 
flower 1 (ffll) mutant of Arabidopsis, the tip is trans- promotes continued growth of the plant tip. See page 
formed into a cluster of flowers, as shown in this top 80. [Image: D. Bradley, 0. Ratcliffe, C. Vincent, R. 
view scanning electron micrograph (the cluster is -500 Carpenter, and E. Coen] 
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edited by PHIL SZUROMI 

Risk management 
in computing 

Many hard computation prob- 
lems (such as the shortest path 
visiting a given set of cities) 
cannot be solved exactly in any 
reasonable amount of time but 
must be attacked by heuristic 
algorithms, which often use 
trial and error methods. Cer- 
tainty of an answer usually 
comes at the risk of very long 
run times. Huberman et al. (p. 
5 1; see the news story by Seife, 
p. 33) show that this risk can be 
managed by constructing a 
"portfolio" of different programs 
running in parallel that have a 
range of performance character- 
istics. In an example problem 
(graph-coloring), they show 
that performance can be greatly 
increased (by a factor of 30) 
with a reduced risk of not find- 
ing a solution. 

Overly excited 
Many key events in photo- 
excitation of molecules, such 
as the cis-trans isomerization 
of rhodopsin, can occur on the 
time scale of hundreds of fem- 
toseconds (1 fs = 10-l5 sec- 
ond). The traditional view of 
photoexcitation has assumed 
that if higher lying excited 

states are formed, then they 
would decay to the lowest ex- 
cited state, which then con- 
trols the photochemistry. Dam- 
rauer et al. (p. 54) show that 
in a molecule that has been 
often used in photochemical 
studies, [R~(bpy)~]~+,  a complex 
spectral evolution occurs in the 
first 300 femtoseconds after 

Enigmatic emissions in space 
Satellite-based instruments have extended the range and sensi- 
tivity of astronomical observations in the ultraviolet (UV) and x- 
ray wavelengths, and some of the observations have been puzzling, 
such as the excess soft x-ray emission from the Virgo and Coma 
clusters, and some have been unexpected, such as the generation 
of x-rays by comet Hyakutake. Two reports offer some theoretical 
explanations. X-ray studies have shown that the intracluster me- 
dium of galaxies can contain very hot gas (at 20 million kelvin), 
and recently, extreme UV studies have revealed the presence of a 
cooler component (at 0.5 to 1 million kelvin) that seems to re- 
quire a very rapid cooling rate. Fabian (p. 48) presents a model 
which suggests that gas mixing can resolve this problem-smaller 
quantities of very hot gas (at 108 kelvin) undergoing turbulent 
mixing with cooler gases (at lo4 kelvin) could produce gas at lo6 
kelvin that would account for the excess emission. Bingham et al. 
(p. 49) present a model which shows how the interaction of the 
solar wind and the cometary plasma can produce electrons with 
energies up to several kiloelectron volts that can initiate x-ray 
production from atoms. Conversely, such x-ray production could 
be used to obtain composition data and infer the condition of the 
solar wind. 

photoexcitation before a long- 
lived excited state forms. The 
presence of such complex dy- 
namics can be important for 
understanding and designing 
molecules for artificial photo- 
synthesis and for photovoltaic 
applications. 

Measles epidemic 
model 

The incidence of measles in 60 
towns in England and Wales in 
the prevaccination era provides 
one of the most complete data 
sets in population ecology. 
Keeling and Grenfell (p. 65) 
have used these data to address 
a central question of many epi- 
demiological problems: What 
determines the critical size at 
which a disease dies out in a 
community? Previous models 
have overestimated the critical 
size by one or two orders of mag- 
nitude, whereas the authors' 
model accurately predicts sto- 
chastic fadeout by including 

biologically realistic assump- 
tions about incubation and in- 
fectious periods of the virus. 

Floral 
rearrangements 

The arrangement of flowers on 
a stem, and the timing with 
which they appear, is controlled 
by genetic and environmental 
influences. Bradley et al. (p. 80; 
see cover) have compared genes 
from Arabidopsis (a member of 
the mustard family) and Antir- 
rhinum (snapdragon) that de- 
termine whether a meristem 
spins off flowers indetermi- 
nately (as in lily of the valley) 
or terminates in a final flower 
(as in the buttercup). The sim- 
ilarities in the gene suggest con- 
servation of flower determina- 
tion mechanisms over a great 
evolutionary distance. The gene 
from Arabidopsis also affects the 
time at which the plant meri- 
stem switches from vegetative 
to flowering phase. 

ASK1 first 
MAP (mitogen-activated pro- 
tein) kinase signaling pathways 
regulate many biological pro- 
cesses. These pathways include 
a series of three sequentially 
activated protein kinases that 
ultimately activate one of the 
MAP kinase family members 
[MAP kinase, stress-activated 
protein kinase (SAPK) , or p381. 
Ichijo et al. (p. 90) describe and 
characterize a protein kinase 
called ASKl that functions as 
a MAP kinase kinase kinase 
(the first in the series of three 
kinases) and leads to activation 
of both SAPK and p38. Acti- 
vation of ASKl causes apoptosis 
(cell death) in mink lung epi- 
thelial cells and ASKl appears 
to be required for induction of 
apoptosis by tumor necrosis 
factor-a. 

Vitamin activation 
Vitamins are versatile mol- 
ecules in that they can assist 
several enzymes perform a vari- 
ety of difficult reactions. Thia- 
min diphosphate, obtained as 
vitamin B1, is utilized as a car- 
banion source for attack at sub- 
strate carbonyl carbons. Several 
proposals for how a thiamin- 

containing enzyme forms a 
deprotonated thiazolium C2 
carbon have been put forth. 
Kern et al. (p. 67) provide 
nuclear magnetic resonance 
evidence that the crucial step is 
an enzyme-induced accelera- 
tion of proton abstraction. 
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The first step in accomplishing Believing there is a cure is the first 

anything is the belief that it can be step in finding it. By sharing that 

done. We believe there are cures belief you too can join in the 

for today's "incurable" diseases and fight. That's the power of positive 

we're working fast to find them. thinking. That's the power of 

At Pharmacia 82 Upjohn we share Pharmacia 82 Upjohn. 

this belief with more than 30,000 

colleagues worldwide. 

Along the way, we're finding 

better treatments for diseases like 

cancer, AIDS, diabetes, Parkinson's, 

growth disorders and arthritis. 

Pharmacia 
&Upjohn 

Circle No. 14 on Readers' Service Card 



Volume 1 

Structure and 
Dynamics of 
Membranes 

A. From Cells to Vesicles 
B. Generic and Specific Interactions 

Edited by R. Lipowsky and E. Sackmann 

1995 1036pages (in 2 vols.) ISBN 0-444-81975-4 
Price: NLG 545.00 (US$340.75) 
Subscription price: NLG 463.25 (US$289.50) 

Covers all aspects of Membrane Science from a 
unified poin t of view 

The first volume of the Handbook deals with the amazing 
world of biomembranes and lipid bilayers. All living matter 
is built up from cells. Athough this was recognized as far 
back as the last centry, the general principles underlying 
the structure and dynamics of these cells remained 
obscure for a long time. Recently, a combination of cell 
biology genetic, biochemistry and biophysics has led to a 
new level of understanding and to the new discipline of 
molecular cell biology. 

edited byD.G. Stavenga, W.J. de Grip and 

Volume 2 

Transport 
Processes in 
Eukaryotic and 

Edited by W.N. Konings, 
H.R. Kaback and J.S. Lolkema 

1996 956 pages ISBN 0-444-82442- 1 
Price: NLG 485.00 (US$303.25) 
Subscription price: NLG 402.25 (US$251.50) 

Provides a total overview of transport processes in 
biological membranes 
Gives the latest structural and biophysical 
information on a variety of transport proteins 
Emphasises the extreme importance of transport 
processes for the function of biological cells 

This book presents a state of the art review of a variety of 
transport systems from bacteria and eukaryotic cells. A 
selection has been made of those systems studied at the 
molecular level with special emphasis paid to the 
energetic and other biophysical properties. The different 
classes of transport systems are presented in the 
following order: primary transport, secondary transport, 
phosphotransferase systems, channels and porines and 
macromolecular transport. Within each class of 
transporters the leading experts in the field present 
several systems, which has resulted in a very broad 
overview of transport processes in biological cells. In this 
way the differences in the mechanisms used for 
translocation become evident while on the other hand 
features common to the different transport systems are 
revealed. 
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Elsevier Science Elsevier Scence Elsevier Science Elsevier Scence 
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New York, NY 10159.0945 1OW AE Amsterdam Mlnato-ku, Tokyo 106 #17.01 MilleniaTower 

The Netherlands Japan Singapore 039192 
Tel (131) 20.485-3757 Tel ( 4 1 )  3-5561-5033 Tel:(iG 5) 434.3727 
Fax. (t31) 20485-3432 Fax, (t81) 3-5561-5047 Fax (t65) 337-2230 
E.mail: nlinfo-l@elsevier.nl E-mail: info@elsevier or.jp E-mall: aslainfoOelsevler com.sg 

An Imprint of 1-8884~~-1~~0(437-4636)1 
Elsevier Science Fax: ( t i )  212-633-3680 

F.m~il  ~ ~ i n l o . f ~ e l ~ e v ~ e r r o m  - - -- - - - ---  - -- 
f '"a c.-enc as as s!a.es n 3 r s -i:vs!:- 8'6 xi -- .a outcn GUN~B~(NLG/PT~: G p ,  .: c.s!om6rs wrtntn Europe end Japan :-, US Doller(USSJ p-cas c p ,  .:a c.sa*ars rEs 9 -; 
; oulsldeEuropeendJepan P x e s a a  s.cecrp,c.na*?e n 3,i:?rorn,';e 1 , : .  area resaa-.:ir6 E.r0?6ae .ncn,~.  5":. 9a:-arsrr6,:.r 1 2  .ar;'da3 Tad ".*r6r :ra33'^~ra6.an! 

VATparcentaga applhxble n your country lo lha lotal amount < 

w ~ w - m ~ ~ ~ , - , w ? ~ ~ \ ~ ~ ~ ~ ~ ~ % ~ ~ v ~ ~ ~ % ~ w v A , ~ ~ ~  * a ,  * 7 * \ Y  < Y<> *? 

C~rcle No. 4 on Readers' Service Card 



THE MOST COMPLETE LINE OF NON-TOXIC MOUSE EMBRYO TRANSFER PRODUCTS. 

Sigma offers more than 20 products 
- enzymes, hormones, media and 
medium supplements - pre-screened 
for use in the in uitro manipulation 
and maintenance of preimplantation 
mouse embryos. This broadly-based 
product line features M2 and Ml6 
media in liquid and powdered form, 
plus embryo-tested water, m i n d  oil 
and other reagents - all created to 
the highest standards. 

Because these products are 
screened for toxicity in a working 

mouse embryo system, you are spared 
the time and expense of reagent testing. 
Ourproductscreeningrequiresthatat 
least 80% of the embryos reach blasto- 
cyst stage. Not only do our Mouse 
Embryo 'lhder products save time and 
monq they protect your valuable trans- 
genic embryos and experimental results. 

The @ty you expect from Sigma. 
The assurance you require. You could 
say we've been very eggxacting with 
our Mouse Embryo Transfer products. 
And, you'd be right. 

For more information, speak to one 
of our Technical Wee rkresenta- 
tives. Call toll free at 800-848-7791, or 
collect at 314-771-5765, Ext. 3950. 
E-mail: sigma-techserv@sial.com 

SIGMA 
BIOCHEMICALS AND REAGENTS 
FOR LIFE SCIENCE RESEARCH 
PO. Box 14508 
St. Louis, MO 63 178 USA 
V i  us on the Internet: httpl/www.sigma.siai.com 

A Member of the Sigma-Wch Family 

0130 5155 France: 05 21 14 08 UK: 0800 373731 Italy: 1678 27018 wum/Netherlands: OSOO 14747106 022 9088 ~SA/Canada: 800 325 3010 
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