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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 

1 coint. It's that easy. 

If your experiments 
demand accuracy, 
versatility or high 

throughput, TopCount has the answer for your laborat&. 

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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TaKaRa LA Taq 
Provides Premium PCR Performana " 

LA Taq DNA Polymerase 
achieves longer DNA amplification with high fideli PI; especially suitable for human genomic fragments (up to 

LA '--=-I- 

Powerful kits for Long and Accurate (LA) PCI 

I ,  TaKaRa LA PCR KA Ver. 2 
This kh includes La Taq , special 
buffer concentrates (with and 
without Mg2'), a dNfP mix, a m V o l  
set of 1 phage DNA and prime&. 1 
and MW marke*. 

, 

- - - - - - - - 
into longer DNA cloned ip either 
put= or pUC-derived v@ct@m. Only 

:one primer is required and nb 
repeated transformatians are 

TaKaRa LA PCR in vitr 
Cloning Kit 

Achieves amplification of long, 
unbawn regions of plasmid, cDNA 
or genomic DNA. Requires only 
one user-prepared primer, as this 
kit indudes six restriction enzyme- 
specific cassettes. 

I 

Far Miient amalifithtian of lonner 1 
cDNA ternplat& fallowing REA 
PCR. AD reactiws are performed 
FR a Single tube and RTase is 
canveniently pre-diluted and ready 
for immediate use. 
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Precise. Introducing six new innovative 
additions to the GIBCO BRL line. 

NEW! NEWl NEW! 

Clear. 

NEW! NEW! 

For results like this, use the 
markers and standards more 
scientists rely on: GIBCO BRL. 

Over 40 products for sizing double-stranded, single-stranded, and 
supercoiled DNA, conventional DNA standards, standards for RNA, 
and protein standards. 

Fully resolved bands without ambiguity or co-migration. 
Innovative ladders with uniform distribution of equally intense bands 
for accurate size determination. 

Many products with highlight bands for quick and precise visualization. 

call(800)112&6686toorder 
the IYiWGlncu BRL Markers 
and Standards Catalogue. 

5 I0 DM Ladder 
IODNAEx$nsionLadder ~ s ~ l r 1 0 6 1 1 4 l 2  lmw $S MIbl05l24lO 5 0 ~  $S 
300npilane;l%agamsemlXTE 75 @m 0.5% spsose in l X T E  

stahd m mmm brcmide stawed m emium m d e .  

LIFE @ T~a+mLOCIES. TO OrderITECH-LINE": (800) 828-6686 
U.S. Industrial Orders: (800) 874-4226 
Internet: htk//www.lifetech.com Producer of GIBCO BRL Products 
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' IHIS  WEEK IN SCIENCE 
rn 

edited by PHIL SZUROMI 

Not quite a star 
Now that astronomers have 
clearly identified a brown dwarf, 
Gliese 229 B, there is great in- 
terest in determining what makes 
this intermediate between a 
star and a planet tick. Marley 
et al. (p. 1919) used the meth- 
ane spectrum of Gliese 229 B 

and a jovian atmospheric evo- 
lution model to estimate this 
body's mass and age. In addi- 
tion, their model suggests that 
there is a flux enhancement in 
the 4- to 5-micrometer region 
that observers might use in their 
search for other cool objects. 

Atomic conductors 
Future device applications will 
require an understanding of elec- 
tron transport through nano- 
structures or even atomic struc- 
tures. Yazdanietd. (p. 1921; see 
the. Perspective by Muller and 
Reed, p. 1901) measured the 
electrical resistance of a single 
xenon atom or a pair of xenon 
atoms held between a scanning 
tunneling microscope tip and a 
nickel surface. Theoretical cal- 
culations accurately predict the 
observed resistivity and show 
that off-resonant conduction 
occurs through the tail of the 6s 
electronic level. 

Cluster creation 
Two reports focus on new meth- 
ods for synthesizing nanoclusters. 
Ahmadi et al. (p. 1924) show 
that the morphology of plati- 

Role of bacteriophage in cholera 
A filamentous phage has been shown to encode a virulence fac- 
tor. Waldor and Mekalanos (p. 1910; see the news story by Will- 
iams, p. 1869) show that a phage encodes the structural genes for 
cholera toxin. Transmission of the phage occurs in the gastrointes- 
tinal tract. The receptor is an intestinal colonization factor called 
the toxin-coregulated pili. Because phage focuses in on those 
strains that can colonize the gut, it may prove useful as a gene 
therapy vector. Many clinically relevant pathogens express simi- 
lar pili, raising the possibility that these may also serve as recep- 
tors for virulence-related phages. 

num particles can be controlled 
in colloidal synthesis by chang- 
ing the concentration of a cap- 
ping material, sodium poly- 
acrylate. Xie et al. (p. 1926) 
have synthesized nanocrystal- 
line gallium nitride, which has 
applications in blue-green laser 
diodes, by a method analogous 
to hydrothermal synthesis ex- 
cept that benzene is used in- 
stead of water. In addition to 
the hexagonal phase, they also 
make the rocksalt phase nor- 
mally seen only at high pressure 
for bulk samples. 

Speaking volumes 
The oxygen isotope value of 
plankton preserved in sedi- 
ments reflects both the water 
temperature and the amount of 
water stored in ice sheets, which 
affects the isotopic composition 
of the ocean. Schrag et d. (p. 
1930; see the Perspective by 
Broecker, p. 1902) now have 
analyzed pore waters in sedi- 
ments from a deep sea core to 
extract the ice-volume part of 
the signal, as no temperature- 
dependent fractionation oc- 
curred. The results imply that 
the deep water in the Atlantic 
Ocean was 4°C cooler during 
the last glacial maximum than 
it is today and that the ice sheet 
growth modified the ocean iso- 
topic values by 1 per mil. 

CD28 and HIV-1 
infection of T cells 

Although CD4' T cells are the 
main site of infection for hu- 
man immunodeficiency virus- 
type 1 (HIV-1 ), not all of these 
cells are necessarily infected. 
Attempts to stimulate polyclo- 
nal proliferation of the uninfec- 
ted cells for immune reconsti- 
tution or gene therapy are usu- 
ally hampered by simultaneous 
stimulation of infected cells. 
Levine et al. (p. 1939) now 
show that costimulation of T 
cells from infected individuals 
with immobilized monoclonal 
antibodies to CD28 decreased 
HIV-1 viral load. Similar stimu- 
lation of T cells from uninfect- 
ed donors rendered the cells re- 
sistant to HIV-1 infection. 

Macrophages and HIV-1 
Different HIV-1 isolates vary in 
their ability to infect different 
CD4' cells because of differ- 
ences in their envelope glyco- 
protein, which interact with 
specific fusion cofactors. Re- 
cently, the T cell cofactor was 
identified as fusin. Alkhatib et 
d. (p. 1955; see the news story 
in last week's issue by Balter, p. 
1740) have now shown that the 
cofactor for macrophages is CC 
CKR5, a G protein-coupled 
receptor for the chemokines 
RANTES, MIP-la, and MIP- 

lp. The identification of these 
cofactors suggests that varying 
levels of expression of CC CKR5 
may explain why some indi- 
viduals remain uninfected after 
repeated HIV exposure and may 
allow for the development of 
therapeutic strategies and small 
animal infection models. 

Cave dwellers 
Ecosystems based on organisms 
that derive their energy from 
hydrogen sulfide rather than 
from the familiar photoau- 
totrophic processes have been 
described in deep sea thermal 
vents, in deep freshwater lake 
thermal vents, and in surface 
hot springs. Sarbu et al. (p. 
1953) have added a fourth 
chemoautotrophic system, a 
small terrestrial ecosystem dis- 
covered in a cave in Romania. 
In this karstic system, a diverse 
fauna, many of which are en- 
demic to the system, subsists 
on grazing chemoautotrophic 
primary producers. 

Chloroplast import 
of sigma factor 

Chloroplast genomes encode 
all of the various proteins that 
make up the RNA transcrip- 
tion machinery except for the 
sigma factor, which affects pro- 
moter selectivity. Tanaka et d. 
(p. 1932) found that the miss- 
ing gene is not in the chloro- 
plast but is found in the nuclear 
genome. The nuclear gene prod- 
uct shows sequence similarity 
to cyanobacterial sigma factors 
and is imported into the chlo- 
roplast. This unusual distribu- 
tion of genes may represent trans- 
fer of a gene from the primi- 
tive endosymbiont to the host 
nuclear genome during the evo- 
lution of eukaryotic cells. 
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SO DO THESE. 

PKH Fluorescent Cell Linker Kits. Only From Sigma. 

PKH kits always get their 

cell. That's because we're the 

only people who have every- 

thing you'll need in a single kit. 

Our PKH linker kits provide 

intense, fluorescent labeling of 
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od of time, with no apparent 

toxic effects. .PKH linker kits a F  

effective for a variety of cell 

types and exhibit no leaking, 

nor transfer from cell to cell - 

offering stable, clear, intense, 

accurate and reproducible fluo- 

rescent labehg of cells. 

Our red and green fluores- 

cent linkers mimic existing fluo- 

mphores, allowing you to use 

existing detection equipment 

and current fluorescent filters. 

Our kits offer a combina- 

tion of fluorescent cell linkers 

and diiuent with everything 

very easy to use. Because of 

the easy use and effectiveness, 

the success of our PKH kits is 

well-documented. In short, we 

offer everything you need for 

easy and completely accurate 

cell tracking. 

So if you want to track like 

crazy, put the best "tracker" on 

the case. PKH Fluorescent Cell 

Linker Kits - only from Sigma. 

The others? They're still barking 

up the wrong tree. 

For ordering or informa- 

tion, call 1-800-325-3010 (USA/ 

Canada) or 314-71-5750 (call col- 

lect outside USA and Canada), or 

contact your local Sigma office. 

Sigma Chemical Company 
P.O. Box 14508 
St. Louis, MO 63178 USA 
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of Disease 
Contrbut~ons from Neuroscience 
to Cl~nical Neurology 
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Evolving the Mind 
On the Nature of Matter and the Origin 
of Consciousness 
A. G. Cairns-Smith 

This basic accessible introduction to the 
world of microbiology is divided into three 
separate sections. The text progresses accord- 
ingly from 'Microbial Structure and Mode of 
Life" to "Handling Microbes" and '7solation, 
Chsz$cation and Idenh$cation of Microbes." 
Stndiu in B i o k  
1996 248 pp. 
449774 , Paperback $19.95 

Isaac New,, 
Adventurer in Thc 
A. Rupert Hall 

"...an absorbing book.. . We know a lot about 
how (thc brain] works via molecular biology, 
but none of that ncplains our consciomness, 
our mind. Them are, of course, theorim - and 
Cairns-Smith provides one of his own as well 
as discussing others, in an admirably clear 
s ~ l e .  It is an enjoyable and rnuarding read: 
throw out a couple of thrillm and take it 
on holiday. '" New Scientist 
1996 237 pp. 
40220-4 Hardback 524.95 
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Algae 
An Introduction to Phycology 
Christiaan van den Hoek, 
David Mann, and H. M. Jahns 

"lV'ritten in short, tided sections in a straij$t- 
$ruwrd sy&, the book reads ea* a7ui.yet 
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subject nzattm. '" Book Review Digest 
Cmnbrid~e Sn'mcc Riq?rap&es 
1996 4 
56221-: 
56669-> 

This completely revised and updated edition 
of a highly acclaimed German textbook takes 
into account recent re-evaluations in algal 
systematics and phylogeny made through 
insights from the powerful techniques of 
molecular genetics and electron microscopy. 
1996 637 pp. 
31687-1 Paperback $39.95 

The Changing World 
Patricia Fara, Peter Gathercole, 84 PP. 

1( Har 
I( Pap 

dback 1 
erback 'I and Ronald Laskey, Editors 

Recent unexpected and far-reaching events 
have transformed our world. Eight famous 
experts, themselves active agents of change, 
present their view of the world today. Their 
contributions cover politics, human rights, 
discrimination, AIDS, genetics, and 
environmental issues. The energetic com- 
mitment to improvement made by these 
eminent people reverberates through this 

Antmnt: rclvu~mt: 
Science, Adminis 

r 
l Revolutior tration and 

an 
. I  ... 

Arthur Donov 
"...provides an rlcqanny wnhtwr synopsrs of the 
existing scholanhip on Larloisier and on 18th 
cennty France nnd its scrcnces.. .mrtly <firs 
the most comprebmrir~e and acc~ssib& arrount 
of the self-ncrhimedfbunder of the Ch~mical 
Revolution. "- Richard L. Krc ce 
h b r i d ~ e  &&WCC i 

1996 367 pp. 
5621 8-x Hardhark <KO O< 

56672-X Pap 

Now in paperback ... 
Ecology in Education 
Monica Hale, Editor 
':..Monica Hak has compihd some vny 
thought provoking and informative 
pap ers... s&ts and thcirprofessors in general 

rmer, Scien stimulating volume. 
~D~ C b ~ ~ s  

1996 200 pp. 
56235-X Hardback $39.95 

a i d  environmental educationin parti&lar 
s h o u o n d  this book hehj<l in ncpanding 
their mposure to ecological and environmental 
education takingplace in many counnies. " 
- Celeste M. Prussia, Ecology 

----.. . 
terback ! 

The Health Consequences 
of 'Modernisation' 

Henry More 
And the Scientific Revolutio 
A. Rupert Hall Evidence from Circumpolar Peoples 207 pp. 

55669-4 Paperback 519.95 I Henry More was the greatest and most 
perplexing English metaphysical theologian 
and perhaps the most distinguished member 
of the Cambridge Platonists. This work 

Roy I. Shephard and Andris Rode 
The hazards to humans living in polar 
regions, and the effect of changes in habitual 
activity, diet, and general lifestyle due to 
more urban living patterns are investigated. 
This work has far-reaching implications for 
the survival of indigenous communities 
around the world. 
Gainbridge S d i c s  in BiobgkaIAat i r rapa~  I7 
1996 320 pp. 
47401 -9 Hardback $69.95 

illuminates his important contributions to 
science, panicularly his work on space and 
time, and provides fascinating insighw 
into his spiritl~al I 
Cmnbridgz Scimn . 
1996 31 6 pp. 
56223-6 Hardback 559.95 
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Win Twice! 
Minipreps at a Miniprice ... 

QlAprep Miniprep Kits are the fastest, most economical QlAprep Miniprep Kits provide high quality at a low price. 
way to get the best plasmid miniprep value for your money. QlAprep DNA is more reliable for manual or automated 

sequencing, restriction analysis and 
QlAprep mini preps are: ... in Minutes transformation than homemade mini- 

Versatile - spin colums work in prep methods, and QlAprep silicagel 
microbes or vacuum manifolds W of -1 membrane technology means no 

Simple - just lyse, bind, and elute syringes, and no resin carryover that 
can affect downstream applications. 

Rapid - 1 2 preps complete in 
20 minutes nhm abmr . QlAprep spin columns win with 2 verse 

Reliable - gives consistently high yields '1 tile and convenient handling options: 
use any standard tabletop microfuge, or use QlAvac or any 

Convenient - DNA is readybuse for your application other Gacuum manifold with luer connectors. 

Contact QlAGEN or your local disln'butor today and discover QlAprep value for yourself - 
fast, high quality minipreps at a miniprice. 

QlAGEN Inc. 
9600 De Soto Avenue 
Chatsworth, CA 91 3 1 1, USA 
Orders 800626-8 1 57 
Fax 80071 8-2056 
Technical 800-362-7737 Circle No. 59 on Readers' Sewice Catd 



The next generation 
O~ABI ~ S M N  

dye terminator kits. 

New AmpliTaq" FS Enzyme 

ABI PRISM" dye terminator cycle sequencing chemistry 
revolutionized automated DNA sequencing with 
unprecedented one-tube convenience and the accuracy 
of one-lane multicolor detection. 

Now, thanks to AmpliTaqe DNA Polymerase, FS- 
an enzyme engineered specifically for fluorescent 
sequencing-there's a new generation b of dye te- that brings 
even more to genetic analysis. 

ABlA 
PRISM" - 

Even more robust sequencing. Because the enzyme's 
low 5'-> 3' nuclease activity and lugh dideoxynu- 
cleotide incorporation efficiency result in reduced noise 
and higher s@, even with difficult templates such as 
AT- and GC-rich DNA. 

Even longer reads. Because the nucleotide ratios 
have been re-optimized for superior performance- 
often greater than 650 bases with both single- and 
double-stranded templates. 

Even greater convenience. Bemuse smaller amounts 
of dye-labeled dideoxynucleotides are required, mak- 
ing cleanup of excess dye terminators easier than ever. 

Find out how ABI PRISM dye terminator kits can do 
even more for you. For information on our new genera- 
tion of cycle sequencing kits with the AmpliTaq FS 
enzyme, call 1-800-345-5224. Outside the U.S. and 
Canada, contact your local Perkin-Elmer representative. 

Perlrin-Elmer PMI reapgnts am develc$ed and 
~ b v R ~ ~ ~ S ~ k t c . .  &$) 
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FOR FAST, FLEXIBLE, PERSONAL PEPTIDE WORKOUTS . ' : <. " 

' I PepSets based on the MultipinTM technology, Biotinylation, phosphorylation . 
4 - 

offer unmatched speed, simplicity and + = . .- & cyclization available ' - -  I,? . , 
flexibility when screening large numbers; < Sets of % individual peptides '. 
of peptides for biological activity, analog' including 2 controls 
studies and structure activity relationships . Controls analyzed by 
to name a few. HPLC and AAA 

i 

The variety of synthesis designs available ' 1 P o l  and 5 ~ m o l  quantities', 
- 

with PepSets gives you the flexibility to Cleaved or Non-cleaved . + 

$I 
D - . A <  

work out the most appropriate format to Various N and 
suit your screening procedures. ~%%~",.. C terminal options 
A definite benefit! , a i ;  -- 

, i : ,% ": - - :-, 
CALL US TODAY AND ADVANCE YOUR RESEARCH THE PEPSET WAY 
CHIRON MIMOTOPES PTY LTD A CHIRON COMPANY A.C.N. 006 996 792 

INTERNATIONAL EUROPE NORTH AMERICA 

Melbourne, Australia - Paris, France - West Coast - East Coast - 
Tel: + 61 3 9565 111 1  Tel: + 33 141 38 9400 San Diego, California Raleigh, North Carolina 
Fax: + 61 3 9565 1199 Fax: + 33 141 38 9409 Tel: 800 644 1866 Tel: 800 633 81 61 
Internet: MIMOTOPES Internet: CM-EUROPE Fax: 800 655 1866 Fax: 800 424 3970 
@CC.CHIRON.COM @CC.CHIRON.COM internet: CMUS-WEST Internet: CMUS-EAST 

@CC.CHIRON.COM @CC.CHIRON.COM 
Dis t r ibu tors  

Cennmy: ABIMED Tel: (+49) 2173 89050 Greece: B~ometr~a s.a. Tel: (+30) 1 649 7621 Italy: SPACE Import-Export s.r.1. Tel: (+39) 225 75 377 
~~: AMS Blotechnology Tel: (+34) 1 433 5403 Sundinaviz AMS Biotechnology Scandinavia Tel: (+46) 8 630 0232 
S m i m h d :  ANAWA Trading SA Tel: (+41) 1 833 0555 United Kingdom: Meltek Scientific Ltd Tel: (+44) 181 751 4441 &I: Tarom Applied 
Techndogles Ltd Tel: (+972) 3 537 7871 India: Indogene Tel: (+91) 542 31 1473 Peoples Republic dChh k ~ j i n g  Four R~ng Medical Techndogy 
Trading Company Tel: (+86) 1 821 3036 Japan: Kurabo Industries Ltd Biomedical Deparbnent Tel. 0720 20 4504 Wako Pure Chemical lndusbies Ltd, Osaka 
Tel. 06 (203) 3741 Tokyo Tel: 03 (3270) 8123 Korea: Greenmate Corp Tel: (+82) 2 581 0131 Malay& Research Instruments Sdn 8hd Td: 603 7183 MX) 

Singapwe: Research Instruments Pte Ltd Tel: (+65) 775 7284 Taiwan: T h  Scientific Cwporation Tel: (+886) 2 322 3857 Ropa 134 1139.10.95 

Grde No. 5on Readers1-- 



C16Z088 1ZOl UeMleL 'Cl Lb 1 9  1190) PuelJazllMS 'OL 09 OC 1801 UaPaMS 'LZ6LSbb a~ode6u lS  'I1 bO ZZ ZZ A~MJON '6COE~8lb 1601 PlleleaZ MaN 'b6 00 569 IEOI  sPuelJa'llaN 

..puoAaq pue s,eaAOZ ' c ~ ~ c - ~ I s  15) 03'xaw '11~0-9% ~ Z O I  eaJon '8ob6-OZ~S (CO) ueder ' 1 5 6 ~ 8 ~  IZOI Ale11 'SOZLSFS (COI laels l  'GUILE (zbsi elpul '8866 6bgz 6uon 6 u o ~  ' L ~ S S Z Z S  (10) a3aalc1 
'bz bz 09 VE (11 a,uelj ' IZL -~XS 1061 puelul j  :oo oz 95 11s) yJeuuaa  ' ~ 9 s ~ - 9 9  (110) IlZeJa '5186 1100801 u l l l 61aa  ' 6 6 z o - b 6 ~  (LO] eli"is11v S t l o l n a l t l l s I o  

<WO~'~~U'MMM/I:~U~> :afied a luoq 0 3 ~  y e l l s  lsoq !lo3 7 1 'fiu!auanbas y ~ a  hq p a ~ o l l o j  
< 1 ~ 1 4 ' ~ 4 d / p ~ d / q a ~ / ~ 0 3 ' q a ~ ' ~ ~ ~ / / : d f f ~ >  6u13uanbas y ~ a  paleuolr-  'fiu!uuedo!a pa1183 ssa3o~d oJj!A u! p!de~ 

<u03'qau@o~u!> pue lenueu JOJ slalu!ld Gu!suanba, , e sasn 111 anblun s !u l  .sa!uado~d fiu!pu!q 
: tau law!  a u  e!n JO s ~ v ~ - ~ ~ N - o o ~ - L  1 1 ~ 3  sauop luapuadapu! ,OL x 2 Ayxalduo3 

' he lq !~  helds!p afieqd ap! ldadalda~ I palisap 4 1 ! ~  sLI!alold l o  sap!ldad 10 uo!lea!i!l 
'1!)1 Alelq!l ap!ldad helds!a afieqd 'a 'qd  -uap! p!del aul  salqeua Aelds!p afieqd 'auouafi 

a q l  uo  uo!geu lo ju !  a ~ o u  ~ o j  :s luau!~adxa fiu!uuedo!q 01 101 sluafiea~ I ~ J ! A  aul 40 ued uaul s! u!alo~d pahelds!p 
S ~ P ~ I ~ U !  ( 0 0 ~ 8 ~  fio1ele3) l!n 'a'ud a41 aql lo! auafi aql  a3u!S 'l! sapo3ua le41 y N a  

(ullo!a) 
'pal!nbal s! aJnl3nJls l a f i ~ e l  aql pue a3uanbas ap!ldad alqepalas e uaayaq  

luelnla pue ( u ! p ! ~ e l d a ~ l ~ )  l a 6 q  loJpo3 I a ~ l  40 a f i p a ~ ~ o ~ y  ON 'saleplpues 6nlp le!lualod afieyu!~ le3!shqd e saleaJs l!y ' a ~ d  a41 'afieqd 
lo1 6 ~ ! ~ a a l 3 ~  pue luaudolanap au!33e~ lo4 pa -o!lapeq ~ ~ y y  40 a3euns aql uo pahelds!p tpea 

'(sauop luapuadapu! ,01 x 2) u a u - L  ap!gdad 
l ieus 'salelphqoq~e:, 'sasnJ!n 'sa3euns  la:, uopuel  40 h w q ! ~  le!~oleu!quo3 lseh e uo 

'sp!3e a!aI3nu 'su!alold bu!pnlau! 'lafilel Aue lo4 pasea 'slafi lel l0lda3al 10 ha!len e 101 spuefi!~ 
spuefi!~ aplldad l o j  u a a l a  o l  l!y 'a'4d a41 asn apildad 40 uo!le3!j!luap! p!dw a41 104 1!y h e ~ q l l  

~ ~ o l l v 3 l l d d v  d o  39NVtl 301M v ap!ldad helds!a afieud 'a'4d a41 fiu!3npo~$u I 

3 3 a I L d 3 d  3A113V018 3 1 8 V n l  

, c: 
_L 'I 





"Filmless Chemiluminescence" 

Chem~fluorescence slmpl~fles quantltatlve blot analyses by providing a superlor linear dynam~c range. 
2 0  

Imagine chemiluminescence without film 

IC- 

E$%&' @::% 

% 
The '"Vi ia  ECF Wertern Blotting 
Reagent Pack was used to detect a 
dilution series of purified tubulin. 

Vistra K F  kits make chemifluorescence easy 
Imagine chemiluminescence without the tricky film expo- Vistra ECF reagent kits let you prepare your blot just as 
sures.That's what you get with cheduorescence for DNA you would for chemiluminescence, except that you use a 
and protein blots. Like chemiluminescence, cheduorescence cheduorescent substrate.These reasonably priced kits are 
is fast, specific, and nonradioactive. But it's also easier and available for Southern and western blotting and work with 
more accurate because there's no nonlinear detection the same hybridization conditions md strip-and-reprobe 
medium, like x-ray film, between you and your data. procedures you're already using. 

Stop wasting time and money on re-exposures Find out about chemifluorexence 
Instead of exposing and re-exposing your blot, just place it in Call for our fiee guide "Understanding Che~uorescenct .  
a Molecular Dynamcs Stormm or FluorImagerm system and This 8-page booklet explains chduorescence, describes 
TSTORHr scan-yon don't even have to take RI how it can be used in western, Southern, and northern blot- 

. -- it out ofthe incubation bag.The ting, and outlines the advantages of cheduorescence over 

extended dynamic range ofcheduorescence chemistry and other detection methods. 
the five log-order sensitivity of these systems give you the best 
image of your blot in just one quick scan--and accurate quan- 
titation at both low and high target molecule concentrations. 

Molecular Dynamics Storm and Huorfmager systcm 
read clremifluorexent Mots right through ywr 
sealed incubation bag. Them's no darkroc+& no film, 
no loading docks, and no f'rustrating re-@osures. 

Cirde No. 34 on R ~ ' S e r v i o e  Card 

Call 1 (800) 333-5703 
for your free guide today. 

To request your free guide call 1 (800) 333-5703 in the US. In France, 
call (33) 1 60 86 65 13. In Germany (49) 2151 83870. In the U.K. and 
other European eounsies (44) 1494 793377. In AustraLia (03) 9810 9572. 
In Japan (03) 3976 9692. Or visit our web site -www.mdyn.com 
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d&t& stafiOn for 

Apple lovers. I 
Now you can do your best chromatography and keep 

your Mac, too. With PowerChrom, the world's most 
powerful Mac-based data station-and the only one I 

I Circle No. 47 on Readers' Service Card 

you acquire, analyze and manipulate data from any HPLC, 
FPLC, GC, IC, LC or CE system. It gives you all the 
analytical capability of any Windows 
workstation, plus the Mac's friendly, 
familiar interface. 

Call today for a free demo 
Itisk. See for yourself how easy it is 
to turn a Mac into a chromatography 
data station. 

MacLab" , 

Division of ADInstruments, Inc. - ,.. ., 

Wver New &dive Drys For human h 

Circle No. 24 on Fteaaers aervlce bars Circle No. 19 on Readers' Service Card 
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A Nucleic Acids: Integrating 
Molecular Diagnosis and Therapy 

v W e a e p k ? a s e d t ~ m r r m t h e & n h ~ ~ ~ ~ . ~ h . ~  
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CONFERENCE +-pathologydm-+~ene~i~dm~-+- 
. . 
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996 Call For Abstracts 1 
thur Komberg, M.D, 

Nobel Laueate 
I 

November 1- I 

2W,l996 I *  
-hDheo 1- 
)**lmdkha I W r b ~ k r h n a & c p - m * r n  

~89WIW)*(202)65747V-FAx:(2m)Kl%4576 
&-I- L ---------------- 
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NEW! From Bar-Ilan University Press in Israel . . . 
The Pioneers of NMR and Magnetic Resonance 
in Medicine . . . THE STORY O F  MliI 1 EYE.ZEZL 1 

--= 

- 
L nance, who contributed most fundamentallv 

4 

to its development and who brought you 

~ T h e ~ ~ i l f c f l % ~ ~ r e s a b e a u t i f u l  ]cathe- hada~awith 
hubbed spine, pfd-stzmped letteing. and gilt-edged p a w  A lhnittd 
edition, each book is mqnkd.  flrr Library Editim shown at left, 
Btwturrs a sku+ had COVL'F pmhcttd by i~ hiw.~ywd@t dust jiiket. 



The next generation in lambda DNA packaging systems.. . 

MaxPlaxTM Lambda 
Packaging Extract 

highest efficiencies and a low price! 

derived from a new &#$ction-free E, -14 strain, ~piientre's, 
MaxPIax Lambda &<kaai"i Extract resWb%t$iaximurn plaque . - 
generation for in vitro lambda or cosmid packaging reactions to 
construct CD'NA or genomic libraries.. 

+ Ultra h i i  paAging efficiencies, as shown in the figure 
below. 

" '3ptimized for many applications, including packaging 

,nethylated genomic or unmethylated DNA. 

+ Easy to use. MaxPlax is a predispensed single-tube extract; 
just add the substrate DNA. 

iighly economical. Available in convenient 5-, 10- and 20- 
reaction kits that include control DNA and control host cells, 
MaxPlax costs substantially less than packaging extracts from 
other suppliers. 

1 
I I 

h e y .  .,- lHaxPlax W a d  (A) vs. S. leading#@$~ ', 
efYciency lambda extract (8) using- 
wpplier's control b DNA. 

Contact Epicentre for more information on MaxPlax Extrad 
b..," '3 "- - c- b- ,: Circle No. 21 on Readers' Service Card 
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4 f" EPICENTRF TECHNOLOGIES - 
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k.*:::> +%:*q 4302 Ann Street, Madison, WI 5371 3 
,.**s;, >-.a 

0;;:;:- 

v m *;*;* ,* , , 800-284-8478' 
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NEW SECOND EDITION T 

N E W !  
/ I ! , ,  I i , : ,  ,, I ! ,  

I I ,I,/, r 8 , 1 , /  11, 
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the future direction of ~ , m d l e t ~ ~ g o ~ p g F I l p h l e s  

science and technology, yet m. 
relatively h Members have h--ww-m 

*CombiwmdedYmdtipk~caaplge 
any aaining or background .drrmeemaaPlplem- 

* & l o ~ ~ x m d g ~  
in science and technology. *BataDmd3DpbewithhgeW 

-b-m 
.ImpoaIbralIatPs,Qnrwro,rnd- 

operates, the 17 cardina . D o - - f m ? m B a  * ~ ~ * a ~ ~ l 0 0 b P i l l h  
rules b r  working with f~mctioassad- 

Congress, how to influence 
--* -- 

the legislative process, and *--- 

how to initiate and maintain 

communications with 

(MAS mcmba price $1276) 
Puchssc fluodlirrg MOO per o h  

M A S D i i C c n f c r  
0tcheckoatourWdWideWebSit1 

Annapoh Junceion, MD 20701 

4 1-800-222-7809 or 

M a t h  S o f t  
mwnb. -ILL 

fix Mderr to 301-206-9789. Z2%!#%fLlb* 3'zllrr 
A=m- =as 
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Super 
Value ! 
R 

SORVALL' RC-36 PIUS 
Su pcrspeed. 

with a uaique low maintenance 
bzushless DC drive system &at 
you expect only from a "work- 
llme4kblen S O R V U Q  *- 
spee& AII without the cm@ex@ 
ofavacumn. 

we offer the widest choice of 
t o a o r s , t u b e s , ~ ~ ~  
including lightweight SCR.VALL* 
SUPER-LXIF mcom-dl-inter- 
changeable between SORVAU* 
floor model snperspeeds, so.your 
rofdr inventory won't become 

.. obsolete when your research 
needs change. 

For more' i n f o d o n  on the 
RC-26 PIUS .fiMn SORVw call 
1-890;522-SPIN in the U.S. or 
Fax $ (203) 270-2166. In lkope 
call (44) 1438 73 47 16 or Fax to 
(44) 1438 73 43 76. In 0th areas, 
contact your local SORVALL* 
repmmmve. 
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BioDoc IITM The ultimate video 

documentation system 

SUPERIOR SENSITIV 
control of the 'on 
varying exposure ti 
brilliance, gain and 
enhancement: 4 x 1 
signal-to-noise ratio. 

- 
keys. 

handling of sensitive sGcirnen1 

Freeze function allows for additionaf 
digitised images in direct or inverted p l  - 

Printing of live, frozen or opened images -'a 
Compatible with the Biometra analysis softwares 61 _. 
Circle No. 32 on Readers' Service Card 
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Germany Biometra GmbH Tel: 0551150 68 60 Fax: 0551150 68 666 e-mail: info 
UK Biometra Ltd ' TeC: 01622 678872 Fax: 01622 752774 
US Biometra Inc Tel: 1-800 932 7250 Fax: 813 282 1936 
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PRODUCTS & 
MATERIALS 

Cassette Filtration Cartridges and protein immunoblots. Retinoblastoma 
Tangential-flow, membrane filtration cassette gene product is widely expressed in human 
cartridges offer fast throughput, consistent tissues and plays a key role in cell cycle con- 
retention, and minimal protein binding. They trol. Dako Corp. Circle 138. 
fit all standard cassette holders and allow 
parallel scale-up from milliliters to thousands 
of liters. They are designed for clarification, 
concentration, diafiltration, buffer exchange, ImmunoGold Reagents 
and depyrogenation in the biopharmaceutical Aurion is a line of ImmunoGold reagents 
laboratory, pilot plant, or production facility. and accessories prepared using the highest 

quality antibodies and binding agents avail- 
able. All the antibodies and antibody frag- 
ments have been immuno-affinity-purified 
and immuno-cross-adsorbed to reduce non- 
specific reactions to the greatest extent pos- 
sible. The performance of the reagent is mea- 
sured using a dot-spot test, and the size and 
size distribution are checked by electron mi- 
croscopy. The reagents have a guaranteed 
18-month shelf life. Electron Microscopy 
Sciences. Circle 139. 

They are available with ultra low-binding, 
regenerated cellulose membranes for appli- 
cations where high recovery of proteins, vi- Graphing and Data 
ruses, and hormones is important. They are Analysis Software 
also offered with a specially formulated, low- KaleidaGraph is a data analysis and graph- 
protein binding polyethersulfone membrane ing application with versions available for 
for use with antibiotics, enzymes,,immuno- both Windows and Macintosh operating 
globulin M desalting, depyrogenation, or vac- systems. The software's interactive process 
cines. Amicon. Circle 135. develops publication quality graphs that 

mathematically transform even the most 
w complex data into attractive yet meaningful 

visual displays. KaleidaGraph distinguishes 
, Antibodies itself with its speed, ability to handle large 

An antibody to Helicobacterpylori is available data sets, robust curve fitting, and a myriad of 
unlabeled or labeled with peroxidase or fluo- powerful features that give the user full con- 
rescein. Kirkegaard and Perry Laboratories. trol over the plot. Windows versions can 
Circle 136. fully interchange data with the Macintosh 

version. Synergy Software. Circle 140. 
A polyclonal antibody to leptin is available. 
Leptin is a small protein presumably secreted w 
by adipocytes that appears to play a key role 
in regulating body weight and composition. Molecular 
Affinity BioReagents. Circle 137. Rendering Software 

SymApps is a new three-dimensional mo- 
An antibody to retinoblastoma gene prod- lecular rendering program designed for desk- 
uct works on formalin-fixed, paraffin-em- top visualization and publishing. The soft- 
bedded tissues, frozen sections, cell smears, ware produces high-quality graphics that 

Newly offered instrumentation, apparatus, and laboratory materials of interest to researchers in all disciplines in 
academic, industrial, and government organizations are featured in this space. Emphasis is given to purpose, chief 
characteristics, and availability of products and materials. Endorsement by Scienceor AAAS is not implied. Additional 
information may be obtained from the manufacturers or suppliers named by circling the appropriate number on the 
Readers' Service Card and placing it in a mailbox. Postage is free. 

VDS 

The only video documentation 
system for ekctrPphords gels with 

Image quality that rivals 
instant photography 

f 
- 

Detea kathon 01 ngDNAperbandlnless 
chon rwo seconds 
Unque plow film output prondes durn& 
rearh records 
Foolrtote M f n g  of fitgle ethrdrum bmmrde 
DNA gas uvng the r e m b l e  q 
Analyze all sample types mth the h r t e  Irght 
opm 

Call and request 
"Everything For Electmphoreris" 

code No 18-1 116-82 
or data file code No 80-6254-6 1 

for more iniormation 

Call l (8M) 526-3593 In i k  USA 

&--: +81334926949m)apan 

2 --; + 4 6 I 8 1 6 5 0 0 3 1 n ~  : 2 *;% a n d m e n r t o f t h c d  
: -.sr/---' . ___ -2 OrnMuronthelmemeC 
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m m  M ImagNmwVDS 

Pharmacia 
Biotech 
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SCIENCE VOL. 271 28 JUNE 1996 Circle No. 51 on Readers' Service Card 



support perspective views, colors, smooth- coupled device, these tiny cameras dispense 
ing, and light source adjustments. The draw- with conventional photo processing and 
ings can be used for handouts, presenta- eliminate the need for expensive television 
tions, and publishing. SymApps can calcu- camera and digital frame grabber combina- 
late symmetry point groups and display sym- 
metry elements on the screen. Point groups - .  

can lie calculated over a range of tolerances, 
allowing the user to quickly identify distor- 
tions in molecular coordinates. Softshell In- 
ternational. Circle 141. 

DNA Synthesis Support 
The Universal CPG Support for DNA syn- 
thesis can be used for ali syntheses, irresp& 
tive of the first (3') base in the sequence. Its 
use requires no modification of the standard 
synthesis protocols and only a minor modifi- 
cation of the deprotection protocol (intro- 
duction of 1 to 2% lithium chloride). De- 
protection and cleavage of the oligonucle- 
otide can be done using fast or normal syn- 
thesis chemistries. BioGenex. Circle 142. 

Digital Imaging Cameras 
Digital imaging cameras offer an affordable 
shortcut to digitizing images for computer 
use. Making use of a solid-state charge- 

tions. Users can readily obtain still or mov- 
ing images through a microscope. Standard 
photographic lenses are available for non- 
microscopic images. World Precision In- 
struments. Circle 143. 

Multichannel 
Blood Flow Monitor 

The Oxford Array is a device that makes use 
of the laser Doppler technique to perform 
continuous, real-time mapping of microvas- 
cular blood ~erfusion from up to 12 different 
sites with the use of a huge variety of experi- 
mental and clinical probes. In addition, the 

Beats The Othe~ 
Cold. 

Want to avoid cryopmtedon, 
freezing and thawing artifacts, and 

unnecessary expense? 
Consider using the 

VIBRATOME 
FreshlFresh Fixed Tissue 1 

Sectioning System. Maintain the biological viabiity of tissue. No freezing or 
embedding to change the chafacteristics of specimens. The Vibratome is available 

with either manual operation or with built-in automation andlor refrigemtion. 
For fresh sections, 

put your cryostat & cold storage. 

5918 MRGREENIST. LOUIS, h4SSOUR163134 USA 
(314) 522-8671 0 729-4421 HU( (314) 522-6360 

L I 
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system can simultaneously record and display 
eight temperature and two auxiliary inputs 
(such as p02 or blood pressure). It includes 
extensive record, playback, and print facili- 
ties. The system is available in any number of 
channels from 2 to 12 and is fully upgradeable. 
Eppendorf Scientific. C i l e  144. 

Baculovirus Expression System 
The Bac-to-Bac HT System for expression of 
recombinant protein in baculovirus is faster 
than conventional homologous recombina- 
tion methods. The entire process takes 9 days 
instead of 4 to 6 weeks. The system yields 
large amounts of recombinant protein (up to 
25% of cell protein with accurate post-trans- 
lational modifications). It allows one-step af- 
finity purification of recombinant proteins. 
Life Technologies. Circle 145. 

Literature 

Chirobiotic Handbook is a 22-page publication 
that describes the use of bonded macrocyclic 
antibiotic high-performance liquid chroma- 
tography phases for analytical and prepara- 
tive chiral separations. Advanced Separa- 
tion Technologies. Circle 146. 

Analytical Standards and Chemicals in Small 
Quuntities is a catalog of more than 7000 
chemicals, all available in neat, solution, 
mixture, and kit formats. It includes environ- 
mental standards, pesticide and metabolite 
standards, inorganic solution standards, ana- 
lytical and reference standards, and custom 
solutions. Chem Service. Circle 147. 

Cortex Biochem Product Reference Manual, a 
catalog with more than 785 new products, 
including affinity-purified secondary anti- 
bodies and a comprehensive line of magne- 
tizable particles, provides a single source for 
immunoreagent needs. Cortex Biochem. 
Circle 148. 

Biosynth Substrates and Reagents is a catalog 
that includes more than 30 enzyme substrates, 
enzyme inducers, and culture media addi- 
tives. It includes applicatior6'highlights, en- 
zyme substrate reaction mechanisms, and a 
cross-reference section. Biosynth Interna- 
tional. Circle 149. 

Laminar Airflav Equipment describes bench 
and console model workstations available in 
3-, 4-, 5-, and 6-foot-wide configurations. 
Work surfaces and side walls are constructed 
of stainless steel. The high-efficiency par- 
ticulate air filter is rated at 99.99% efficiency 
for 0.3-pm particulates. Forma Scientific. 
Circle 150. 



Puzzled over where to find 
precise, accurate Immunoassays? 

The answer is R&D Systems 
ACROSS 
1 1 of 4 specific families of 

CAMS 
4 Abbrev. for biological 

response modifiers 
8 Abbrev. for human anti- 

mouse antibody 
10 RBD Systems' line of 

immunoassays for the 
measurement of cytokines 

11 Basic structural and func- 
tional unit of all organisms 

12 R&D Systems URL - 
MlpI/www.-.corn 

15 Glycoprotein substance 
produced by B lymphoid 
cells in response to stimu- 
lation with an immunogen 

17 Proteolylic complex with a 
mass of about 1,000,000 

19 Tests that measure antigen 
or antibody 

21 Successively reproducible 
within close specified limits 

22 Abbrev. for cell-selective 
protein that promotes 
adhesion of cdls 

23 Abbrev. for gram negative 
endotoxin 

25 Site on DNA lacking either 
purines or pyrimidines 

26 Abbrev. for a detection 
enzyme 

31 Obtained from an affinity 
wlumn 

32 7he Ice Man Cometh" for 
cells 

34 Abbrev. for cluster of 
differentiation 

35 Abbrev. for superoxide 
dismutase 

36 In exact conformity to fact 
37 Cross-linked molecules 

38 Discrete portion of a mdecule 
39 Region of an antigen that 

wmbines with an MHC 
class II molecule 

DOWN 
2 Cell migration from the 

interior of small vessels into 
tissue spaces 

3 A high level of discrimination; 
with 21 and 36 across, 
descriptive of Quantikine kits 

5 Evidence ignored by 
Simpson jury 

6 CapaMe of replication 
7 An antigenic determinant 
9 An end-toend union or join- 

ing together of Mood vessels 
11 What R&D Systems is your 

source for 
13 Substance acted upon by 

enzymes 

14 The weight of a single 
hydrogen atom or a member 
of an outlaw gang 

16 Winner who shared 1984 
Nobel prize with Milstein 

18 Major component of 
Dawkins' selfish entity 

20 A molecule that s e m  as a 
homing device 

24 Having a single binding site 
25 A substance with which an 

antibody mdecule or T cell 
receptor may bind 

27 A defining example 
28 bplementary binding site 
29 U" of ECM 
30 A specimen of known 

wntent used together with 
an unknown in order that the 
two may be compared 

33 Abbrev. for an anticoagulant 
that binds divalent cations 

FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES. 

U.S.A. and Canada Eumpe Gefinan~ Japan 
R&D Systems, Inc. R&D Systems Eumpe Ltd. R&D Systems GmbH Funakoshi Co., Ltd. 
614 McKinley Place NE 4-10The Quadrant, Barton Lane Borsigstrasse 7 9-7. Hongo 2-Chome 
Minneapolis, MN 55413, USA. Abingdon, OX14 3YS, UK. 65205 Wiesbaden, Germany Bunkyo-ku, Tokyo 113, Japan 
Tel: 61 2 379-2956 Tel: +44 (0)1235 531074 Tel: 4 9  06122 90980 Tel: +81 (03) 56841 622 
Fax: 612 379-6580 Fax: +44 (0)1235 533420 Fax: 1-49 06122 909819 Fax: +81 (03) 56841 633 

International Distributors - Australia: (61) 02-521-2177. Austria: (43) 02 292 35 27. Chile: (56) 2-671-9369. 
Israel: (972) 02 9230048. Italy: (39) 02 25 75 377. Korea: (850) 82-2-569-0781. Mexico: (52) 5-612-0085. 
Spain 6 Portugal: (34) 01 448 84 86 or 03 456 97 06. Taiwan: (866) 2-368-3600. 

International Freetone Numbers - BelgiquelBelgU: 078 11 04 68. Denmark: 80 01 85 92. Deutschland: 01301 1 0169. 
France: 05 90 72 49. Neddand: 060225607. Norge: 8M) 1103. Sverige: 02079 31 49. Switzerland: 155 2482. 
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L A M B D A  1 0 - 2  
OPTICAL FILTER CHANGER 

FILTER SWITCHING AS FAST AS 55 MSEC. 

TEN FILTER POSITIONS 

CAN CONTROL TWO WHEELS AND TWO SHUTTERS 

SERIAL AND PARALLEL INPUTS FOR REMOTE CONTROL 

LLE TO ALI L MAJOR C 
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Wako BioProducts 
1996 Catalog 

BIOCHEMISTRY 
Signal Transduction Immunology Cell Proliferation and Cytotoxicrty 
- Inhibitors - Cell Separation 
- Activators 

Assays 
- Growth Factors Peptide Synthesis and Analytical 

NO Research - Antibodies Services 
Antibiotics Reagent Kits 
Cell Membrane Study - EIAELISA Kits CLINICAL CHEMISTRY 
Biologically Active Substances - Diagnostic Kits for Domestic Diagnostic Kits 
Fluorescent Probes, Labeling Animals 
Reagents, Photoproteins - Endotoxin, ffilucan, ANALYTICAL CHEMISTRY 
Chemiluminescence Reagents Peptidoglycan Kits Agricultural Chemical Standards 
Oligosaccharides Electrophoresis/Blotting Volatile Organic Compounds 
Enzymes, Coenzymes, Substrates Molecular Biology Colloidal Titration Reagents 
and Inhibitors Cell Culture Food Additives, Vtmin and 

Histochemistry Mycotoxin Analysis 
Herb Ingredient Standards 

Wako BioProducts ~u ta~en ic  Compounds and Free 
Wako Chemicals USA, Inc. Radical Producers 
1600 Bellwood Road, Richmond, VA 23237 Water Analysis Standards 
Telephone: (804) 271 -7677, Facsimile: (804) 271 -7791 Wettability Standards 
(800) 992-9256 
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