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actions more robust 
fies tough templates up to 10 kb 

success rate, yield and reliability 
Enhances efficiency of Tag extensions 
Easy to use 

Stratagene's Taq Extendl 

Internet Mail . - 
t e ~ h - ~ e ~ ~ e ~  @ stratagene.com 

USA 
Corporate Headquarters 
Telephone: (61 9) 535-5400 
Toll free: (800) 424-5444 
Telefax: (61 9) 535-0045 

Germany 
Stratagene GmbH 
Telephone: (06221) 400634 :; 
Telefax: (06221) 400639 

Unitedxingdom 
stratag;ne ~ t d .  Unlock your PCR potential! 
Telephone: (0223) 420955 
Telefax: (0223) 420234 Call Stratugene or your Stratugene distributor 

to order this breakthrough product. 
Switzerland 
Stratagene GmbH Tag Extender PCR additive 
Telephone: (01) 3641 106 catalog # 6001 48 
Telefax: (01) 3657707 + The Polymerase Chain Reaction (PCR) process is covered by patents owned by Hoffmann-La Roche. 

Use of the PCR process requties a license. 

Circle No. 28 on Readers' Service Card 



To Dispose Or Not To Dispose ... 
That is the Question. 

Now there is an easy answer to this sample 
preparation dilemma: Packard's New 
MultiPROBETM. 

Carry-Over Elimination ... Your Way. 
Packard's MultiPROBE offers you a choice: 
washable Teflona-coated sampling probes or low 
cost disposable tips. The MultiPROBE can be 
configured with conductive liquid level sensing tips 

On-Site Support. 
Add the reputation of Packard's worldwide service 
and support network and the choice for automating 
your liquid handling procedures becomes obvious: 

The Packard MultiPROBE Family 
of Automated Liquid Handling Systems ... 
Choices Without Compromise. 

or standard tips. Carry-over requirements change? 
Only a MultiPROBE can be upgraded to meet your 
changing needs. 

High Throughput Liquid Handling. 
Automatic variable spacing between multiple 
sampling tips guarantees high throughput and flex- 
ibility for different methodologies regardless of the 
combination of test tubes, microplates or vials used. 

Easy-To-Use. 
A graphical user interface with pull-down menus 
provides versatile, uncomplicated programming for 
all of today's clinical and life science applications. 

a. . , '  . . .  

EPAC~RD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 TX: 643251 FAX: 203-639-21 72 

A Canberra Company . . 

Packard lntemtlonal Offlcas: ~ - ~ - - -  

Australla, Mt Waverley 61 -3-543-4266: Austria, Vlenna 43-1 -302504-0; Belglum. Brussels 32-2-466821 0: Canada, Ontarlo 1-800-387-9559: Denmark, Greve 45-42909023; 
France. Runais (33) 1 46.86.27.75: Germanv. Frankfurt (49-69) 66301 0: Italv. Milano 39-2-339107961718. Ja~an. Tokvo 81.3-3866-5850: Netherlands. Gmninaen 31 -50-413360; 
Tilburg (0133423906 Russia, Moscow. 7-095-238-7335; ~wltieriand, iurich(0l) 481 69 44; United ~ l n ~ d d m .  ~angbourne. Berks (44) 0734 844981. 
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Soluble Protei 

The ThioFusionm Expression System from Invitrogen. Finally there is a way to express soluble 
r e c o m b i t  protein in E. coli. Now solubiition and refolding of proteins that form inclusion bodies 
are a thing of the past. Recombinant proteins expressed in the ThioFusionm Ekpression System are 
soluble, even at high levels. 

- =4 
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7 %leal F'us~oh~ PARTN~~. 
The ThioFusionm Expression System takes advantage the uniqut pLoperties of the E. coli protein 

thioredoxin. Thioredoxin expresses at levels as high as 40% of the total cell protein, localizes at sites in 
the E. coli cell called adhesion zones, and is stable at high temperature. These properties make thiore- 
doxin the ideal fusion partner. The plasmid vector, pTrxFus, the key to the ThioFusionm System, carries 
the entire thioredoxin gene along with the strong PLpromoter to drive expression. 
In addition, an enterokinase cleavage site, engineered between thioredoxin and the 
protein of interest, allows removal of the fusion to r-tnre the native protein. 

Osmotic shock releases proteins accumulated at adhesion zones into the medium. 
Heat treatment denatures most native proteins leaving some thioredoxin fusion proteins 

intact. Both methods are fast and effective. 
gPtaL-tZ4 

The ThioFusionm Expression System (cat. no. K350-01) is the first and only 
system designed for the expression of soluble r e c o m b i t  proteins in E. coli. To learn 
more about the next step in E. coli protein expression, contact Invitrogen today! PI'z 

I I - S O O - ~ J ~ ~ - ~ Z S S  

lumn W-m Toll hee Tern N W s  UK Tel. 4 ( O W  531074 FAX: +44 ( O W  533420 
hm'mmmW TheNemerlarh06-0228848 Franca05907249 
De Schelp 26.9351 NV Lee* Wgim D7e-111 i n  Sweden M0 783149 - Fa~39-23B101465 
The Nemerlands Germany 0130 8 1 0  43 
Tat: (0) 584515175 Sw+mland 1551966 D 8 r m a d ~ 0 0 1 8 ~ 9 2  - 
Far (0)591515312 lhatria 06808127 

h w i a  43-1-8891819 Ausaa~a 61-380~9077 Fm(and -77 
Israel 972g472563 Spain 3C3458XQ7 Shgapore 65779.1919 

3985 B Sorrento Valley Bhrd 
San Diego, California 92121 
Telephone (619) 5974200 
Fax (619) 597-6201 
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COVER 

In certain fungi, the products of one meiosis remain plant Arabidopsis thaliana because of the discovery of 
encapsulated as a group, or tetrad, a feature that has the quartet mutations. Shown are pollen grains from 
allowed geneticists to study allele segregation, re- plants with a quartet mutation, which, unlike wild-type 
combination, gene conversion, and other chromosomal pollen grains, are released in fused meiotic tetrads. See 
properties. These studies are now possible in the higher page 1458. [Photo: Daphne Preuss and Sung Y. Rhee] 

Automatic Analysis, Theme Generation, 1421 
and Summarization of Machine-Readable 
Texts 

G. Salton, J. Allan, C. Buckley, A. Singhal 

RESEARCH ARTICLE 

Structure of the Allosteric Regulatory 
Enzyme of Purine Biosynthesis 1427 

J. L. Smith, E. J. Zaluzec, J.-P. Wery, L. Niu, 
R. L. Switzer, H. Zalkin, Y. Satow 

REPORTS 

Younger Dryas Age Advance of 1434 
Franz Josef Glacier in the Southern Alps 
of New Zealand 

G. H. Denton and C. H. Hendy 

Implications for Mantle Dynamics from 1437 
the High Melting Temperature of Perovskite 

P. E. van Keken, D. A. Yuen, A. P. van den 
Berg 

Species Pool and Dynamics of 
Marine Paleocommunities 

M. A. Buzas and S. J. Culver 

High-Pressure and High-Temperature 1442 
Experiments on Core-Mantle Segregation 
in the Accreting Earth 

V. J. Hillgren, M. J. Drake, D. C. Rubie 

Phase Transitions Between P and y 1445 
(Mg,Fe),Si04 in the Earth's Mantle: 
Mechanisms and Rheological Implications 

D. C. Rubie and A. J. Brearley 

Arabidopsis ABA Response Gene ABI1: 1 448 
Features of a Calcium-Modulated Protein 
Phosphatase 

J. Leung, M. Bouvier-Durand, P.-C. Morris, 
D. Guerrier, F. Chefdor, J. Giraudat 

- AAAS Board 
Eloise E W 

Retiring freSidenC 
Chairman 

Fnmasa, J. Ayala 
hsident 

Rita R Colwell 
M n 1 9 l e d  

William A Lester Jr. 
Sirnon A Levin 
Anna C. Roosevelt 

A Protein Phosphatase 2C Involved in 1452 
ABA Signal Transduction in Arabidopsis 
thaliana 

K. Meyer, M. P. Leube, E. Grill 

Estrogen Receptor-Associated Proteins: 1455 
Possible Mediators of Hormone-Induced 
Transcription 

S. Halachmi, E. Marden, G. Martin, H. 
MacKay, C. Abbondanza, M. Brown 

Tetrad Analvsis Possible in Arabido~sis 1458 1 
with ~ u t a t i o n  of the QUARTET (QRT) I 
Genes 

D. Preuss, S. Y. Rhee, R. W. Davis 

Liquid-Crystalline Mesophases of Plasmid 1460 
DNA in Bacteria 

Z. Reich, E. J. Wachtel, A. Minsky 

Activation of Raf as a Result of 1463 
Recruitment to the Plasma Membrane 

D. Stokoe, S. G. Macdonald, K. Cadwallader, 
M. Symons, J. F. Hancock 

Reversal of Terminal Differentiation 1467 1 1434 
Mediated by p107 in Rb-1- Muscle Cells 

J. W. Schneider, W. Gu, L. Zhu, V. Mahdavi, 
B. Nadal-Ginard 

Inhibition of Hepatic Chylomicron 1471 
Remnant Uptake by Gene Transfer of a 
Receptor Antagonist 

T. E. Willnow, Z. Sheng, S. Ishibashi, J. Hen. 

De Novo and Inherited Deletions of the 1474 
5q13 Region in Spinal Muscular Atrophies 

J. Melki, S. Lefebvre, L. Burglen, P. Burlet, 
0. Clermont, P. Millasseau, S. Reboullet, 3. 
Bknichou, M. Zeviani, D. Le Paslier, D. Cohen, 
J. Weissenbach, A. Munnich 

of Directors Indicates accompanying fwture 
Alan S c h W  8 SCIENCE ( ISN 00364079 h publl.lml woekiy on Frldy, ueapl aaant mmbr. PaLnOr: SUM &mge of sddrecPs to Sclenca, P.O. Box 
Jean'neM.Shreeve t h . l u t W I n D . a c n b * r , b l t h . ~ ~ f o r f h . * d -  2 0 3 3 . ~ 0 H ~ ~ m p y ~ L s . W ~ i s w e ~ i n -  
Chang-tm Tien nncurwntot8cle-,i1353HStmt,W,WuNaglon,DC10006.Sec- d u d e s ~ ~ G u i d e t o B i m r c h n o l c g y ~ c v w l I n s t n r m e n t s . $ 2 0 .  
Warren M. Washiton cmkkw pcrstage (- NONO-) peid ~ l t r a t e a ~ n ~ ~ t o ~ ~ f o r i n t e n m i ~ p e r -  
N~~~~ S. W& tionel mailing m. CopyrgM @ 

Mvanamrentot Ssienca. The ttlle SCIENCE is 
AAAG.~~~Dand~61iSSlI8Siaous):~~ 

Wil,.mT, Gdden ~ N O C B W ~ O ~ ) . ~ ~ & & ( S I  is&es):ti15. videditkt-%ebaaateeoftl p e i ~ p ~ ~ ~ ~ . l ~ p e t p + i c p a i d ~ t n  

Treasurer 
Faeign postaw exba: Mexlcu, Cafibbean (surfece mait) $50: dhar wun- CCC. 27ConqsssSbee(, S e l a n . A t 4 0 1 9 7 O . T h e ~ c o d e l a ~  
tries lair a86181 delivewlS95. First c).sa. airmail. Mudem and ememus rates is 003&8075/83 $1 + .lo. Sdmx is indexed in M. f3oaO~'s aids to PerC 

SCIENCE VOL. 264 3 JUNE 1994 



Gould shrinks the best of recording 
systems into a space not much big- 
ger than this page. Introducing the 
TA11 Recording-System Portable. 
The first system that brings 4,8 or 16 
channels of conditioning, monitoring, 
capturing, storing, recording and 
communicating down to a portable 
size. At a very economical price. 

Measuring just 14"W x 16"D x 
73h"H and weighing approximately 
28 Ibs., the rugged TA11 features built- 
in, programmable signal conditioning 
suitable for most of your industrial appli- 
cations, plus a unique 11 " chart. 

For easy operation, we've 
included traditional, push-button 
recorder controls for basic functions. 
A flipup LCD panel with proven 
touchscreen technology provides 
straightforward setup and control of 
advanced functions. It also minimizes 
paper waste by allowing you to set up 
and monitor traces without running 
the chart. And because it displays 
in real time, you can work more 
efficiently, viewing slow-changing 
signalsastheyoccur. - - - - - 

- The TA~-1 takes 
flexibility even 
further with multi- 
channel, logical 
OR triggering for 
capturing tran- 
sients. It also 
offers two levels 
of waveform cap 
ture memory for 
up to 8MS of total 
memorv. Allo- 
cate it t o  all 16 
channels, and 

you can have up to 512kS per chan- 
nel. And for storing data and setups, 
there's a built-in RAM card. 

Once again, Gould puts its 
expertise to work for you, condensing 
high-performance recording system 
capabilities to create a whole new 
class of instruments. Starting at under 
$10,000. Call Gould at (216) 328-7000 
for details, or for immediate response, 
complete the FAST ACTION FAX and 
send it today. 

FAST ACTION FAX (216) 328-7400 
Have a Gould Representative call me to arrange a demonstration 
Rush me a free TAll technical brochure 

yes! My needs are more short term at Ws the. Please send me 
M a m a b k r o n i h e ~ o f o f r e n t k r g Q E  
(1 -8oo-GE-RENTS). T 6 / 9 4  

(Please print) 

Name: 
Title: 
Company: 
Street: 
City: State: - Zip: - 
Telephone: (-1 
FAX or mail couoonlohotocow ivou mav affix businesscard to Gould Inc.. 
Test and ~easuiement ~roup:G33 ~&kside Road, Valley view, OH 44125. 
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Getting the word 
Along the global information 
highway are databases contain- 
ing large amounts of machine- 
readable text, but finding a par- 
ticular text needle in the road- 
side haystacks is no easy matter. 
Salton et al. (p. 1421) present 
an automated system for estab- 
lishing links, extracting themes, 
and summarizing content in 
large texts. The "Smart" system 
uses a powerful term-weighting 
method to generate a set of vec- 
tors that represent text content; 
search requests are matched to 
the text vectors to produce a 
ranked list of documents for re- 
trieval. The authors give ex- 
amples of encyclopedia search- 
ing and conclude that the sys- 
tem can be extended to other 
database structures. 

Sea change 
Does an ecosystem respond to 
environmental change as a unit 
or as a collection of individual 
species all responding differ- 
ently? Buzas and Culver (p. 
1439; Perspective by Jackson, p. 
14 12) address this question 
through the fossil record of 
foraminifera1 communities on 
the North American Atlantic 
Coastal Plain, across which the 
sea has advanced and retreated 
over a 55-million-year period. 
Communities as a whole fol- 
lowed the shifting coastal envi- 
ronment, but in the process 
some species would die out to be 
replaced by others. Ecological 
diversity may be important but 
its detailed long-term composi- 
tion is apparently less so. 

Fractured mantle 
Phase transitions in mantle ma- 
terials, particularly among the 
polymorphs of (Mg,Fe)2Si0,, 
are thought to produce several 

WEEK IN 3CIENCE 

edited bv PHIL SZUROMI 

Global cooling 
The Younger Dryas (YD), an episode of marked climatic cooling 
after the initial retreat of the ice sheets beginning about 11,000 
years ago, is well recognized in the North Atlantic region. Now 
there are efforts to find evidence for the YD in the Southern 
Hemisphere, which would point to a global climate signal. Denton 
and Hendy (p. 1434) report that many radiocarbon dates from a 
prominent terminal moraine of the Franz Josef Glacier in New 
Zealand cluster around 11,050 years ago, indicating that a glacial 
advance in New Zealand coincided with the start of the YD. The 
simultaneous onset of cooling in both hemispheres implies that 
the origin of the YD lies in an atmospheric, rather than oceanic, 
climate signal. 

prominent seismic boundaries 
in the mantle, and are impli- 
cated in the generation of deep 
earthquakes. Experiments by 
Rubie and Brearley (p. 1445) 
show that the kinetics and 
mechanism of the transition 
from the p to the yphase, most- 
ly associated with subduction 
zones, are quite different from 
those for the reverse transition, 
which is thought to be impor- 
tant in rising plumes. In both 
cases, the change of phase is 
predicted to cause a local weak- 
ening of the mantle. 

Hormone signaling (I) 
Certain aspects of plant phys- 
iology, such as seed matura- 
tion and dormancy and stomata1 
function, are regulated by the 
hormone abscisic acid (ABA). 
How the cells respond to ABA 
has been unknown, although 
Arabidopsis mutants insensitive 
to ABA can lead to an under- 
standing of the signal transduc- 
tion pathway. Leung et al. (p. 
1448) and Meyeretal. (p. 1452) 
have cloned the ABll gene, and 
found that the wild-type gene 
encodes a protein that combines 
a putative Ca2+-binding domain 
with similarity to serine or thre- 
onine phosphatases of type 2C. 
This unusual combination of 
functions may lead to an expla- 

nation of how, for example, sto- 
matal aperture is affected by 
both Ca2+ and ABA. 

Hormone signaling (11) 
The hormone estradiol signals 
to the nucleus by binding to the 
estrogen receptor (ER), a tran- 
scription factor that activates 
expression of a specific set of 
genes. Halachmi et al. (p. 1455) 
have identified a protein that 
may be a key mediator of estra- 
diol-induced transcription. This 
protein, ERAP160, binds to the 
ER in the presence but not the 
absence of estradiol, and its 
binding correlates with the abil- 
ity of ER to activate transcrip- 
tion. The interaction between 
ERAP160 and the ER is blocked 
by tamoxifen, an antiestrogen 
used to treat breast cancer; thus, 
disruption of ERA160 binding 
may be partially responsible for 
tamoxifen's therapeutic effects. 

Packing it in 
Bacteria may contain more than 
1000 plasmids, which collec- 
tively carry as much DNA or 
more than the bacterial chro- 
mosome itself. How this amount 
of DNA is accommodated with- 
in the cell is not easy to see. 
Reich et al. (p. 1460) use x-ray 

scattering experiments on bac- 
teria and polarized light mi- 
croscopy of aqueous DNA solu- 
tions to show that supercoiled 
DNA spontaneously forms it- 
self into a liquid crystalline 
phase, allowing a higher mo- 
lecular packing density. 

Partial compensation 
Retinoblastoma protein (Rb) is 
essential to terminal differenti- 
ation in mammalian cells, and 
mice lacking Rb die through 
failed development of the he- 
matopoietic and central nervous 
systems. Although musculature 
development appears to be nor- 
mal, Schneider et al. (p. 1467) 
show that muscle cells from 
these mice could be induced by 
serum growth factor to reenter 
the cell cycle, something which 
would not be possible had ter- 

minal differentiation proceeded 
in the usual irreversible way. 
The Rb-relatedproteinp107 ap- 
peared to substitute for the lack 
of Rb during myogenic differ- 
entiation, but when the cells 
were stimulated by serum, ex- 
pression of pl07 fell, suggesting 
that the ability of pl07 to keep 
cells out of the cell cycle can be 
overcome by external factors. 

Dangerous knowledge 
In which Glenn Seaborg's high 
school and undergraduate notes 
escape classification review by 
the Department of Energy, but 
his account of trick-or-treating 
with his children is expunged 
from the public record (Policy 
Forum, p. 1410). 
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1 Advanced Frgnnomy and Acrnr~ibiLifi/ 
DAS Mikroskop LEIR DMIRB/E is an inverted research microscope 
that will impress even the perfectionist. Accessibility is excellent, -, 

even when several different peripherals are adapted simultaneously. 
So you can fully use all the accessories you need without sacrificiqg 

"- .* 
o~erational convenience. 

**-.T-*.w7- 
A 

As you'd expect, the thoroughly modular system ' .?'a' 

design ensures easy upgrading for individual 
contrast requirements such as phase/interference 
contrast or fluorescence. It also allows extensive 
image documentation solutions and features an 
integrated interface for the LEICA ES 40 Confocal 

There are two models to  choos 

"f--$ 
* & +  t 

~ * * x m ~ : ~ - a - ~  j 
-z2 - 

As you'll see, the age of coifart for inverted 
microscope users has arrivq at last! 
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PREMIER SOFNVARE FOR THE MACINTOSH 

11 DNASTAR 
USA: (608) 258 7420 Edit Conditions locate l o a  

AVAILABLE NOW FOR WINDOWS! 

Fax (608) 258 7439 
Europe: (44)-8 1 -566 8282 

x (44)-8 1 -566 9555 
r 30 days FREE software 

on Macintosh or 
WINDOWS 

SEQUENCING 

(i This is  a powerful, expandable 
.and comprehensive molecular 

D I O I O ~ ~  foi  the Mac, with the 
best protein analysis and restriction 

,mapping software available. I 
recommend DNASTAR to any lab 
requiring this level of power and 
expandability. I! 
DNASTAR is currently unique in 

I its support for networking as well. 39 , 3 

Inc USA: 1228 Souh Park Street, Madison, Wisconsin 53715. 
Europenn %Ins & Support Abacus House, West Eoling, London, W13 OAS, U K. Tel 
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1 C U S T O M  O L I G O N U C L E O T I D E  A N D  P E P T I D E  S Y N T H E S I S  

Custom Peptide Antisera 
We'll synthesize your custom peptide 
and verify its purity. We'll conjugate 
your peptide to BSA or KLH, and 
immunize the rabbits. After the first few 
immunizations, a test bleed along with a 
pre-immune bleed will be sent to your 
laboratory for confirmation of antibody 
production. Subsequent serum bleeds 
will be sent after each drawing. Leave 
the hss and worry to Genosys, and get 
on with your research with confidence! 

Genosys peptidm give 
1 all he Wmons 
I In addition to providing the purity 

level and scale that's right far your 
research, Genosys also has a com- 
plete range of modifications and 
other options. . Phosphotyrosine 

N- and C terminal modifications 
D-amino acids 
KLH and BSA conjugation 

Ordering Custom Peptides i s  
a Confidence Game 

more confidence, the 
better. That's why every 

Genosys peptide is quality-certified, and 
shipped with its own HPLC verification 
of purity level. You receive complete 
quality control documentation, and a 
measure of confidence you can't get 
anywhere else. 

Genosys peptides are available at 
three purity levels to suit your research 
needs: economical Immunological 
Grade, >80% pure, and >95% pure. At 
all purity levels - even the most eco- 
nomical - every Genosys peptide is 
analyzed and 100% guaranteed. No 
unknown or uncharacterized crude pep- 
tide to add uncertainty to your experi- 
ments. 

For even greater certainty, peptides 
4 0 %  pure and >95% pure also include 
mass spectral analysis at no extra charge. 

As always, you can also count on 
Genosys for timely delivery. For exam- 
ple, our Immunological Grade peptides 
typically ship within 7- 10 working days. 

rruaranteed q u a ~ ~ t y  peptides, 
starting at $25/amino acid 

The combination of patented 
Genosys Abacus technology and efi- 
cient Fmoc synthesis chemistry also 
gives you lower costs, just $25 per 
amino acid for 10- 15 mgs. Consider 
purity and quantity, and you'll find . ~ 

that fist, quality-certified peptides from 
Genosys give you more for the money 
than any other source. 

Every Gmosys 
peptide comes 
with an 
HPLC 
chromatogram. 
Peptides 
>8O%pure 
and >95% 
pure also 
i n c l d  mass 
spectral analy- 
sis at no extra 
charge. 

2.40 - 
2.20 - 
2.00 - 
1.80 - 
1.60 - 

1? 3 1.40 - 

g 1.20 - 

j ;:I 
0.60 - 
0.40 - 
0.20 - 
0.00 - 

0.20 - 

------------------ 1 GET 20% OFF YOUR FIRST PEPTIDE ORDER! I I 
I 

GUARANTEED. 
Return or fax this coupon for detailed information about Genosys custom peptides, 

and receive a voucher good for 20% off your first order. Or call today. 
I 

I 
1 -800-234-5362 

I 
I Q Custom peptides Q Conjugated peptides Q Modified peptides I 
I Q Phosphotyrosine peptides Q Custom peptide antisera I 
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I Name Companypnstitution I 
I Address 

State Zip 
I 

1 city I 

20.W 
Minutes 

- - 
I Phone 

Fax I 
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Complete Your 
Peptide Analysis In 
Just One Minute, 

quality engineering of 
Kratos Analytical, UK, and 
is now available in the U.S. 

Simplicity, 
Accuracy, Speed, 
High Sensitivity, ' through the respected 

LOW cost. .. name of Shimadzu 
Scientific Instruments, Inc. 

Just a few of the reasons the Kompact The Kompact molecular weight analyzer provides 

MALDI-TOF is revolutionizing molecular and primary outstanding performance and high sample through- 

structure analysis in leading biochemical labs around put for both routine and research use in biochemistry, 

the world. The Kompact is operator-simple t o  use; pharmaceutical and polymer applications. For a 

plug-in ready to  run and is loaded with Windows- "fastquote" price quotation and applications 

. S -  based a ~ ~ l i c a t i o n  software. information, call our Customer Support Center or 
1 . . 

I -  , _ Kompact is a product of the 
'sHlMADZU 

fax your request today. 
. . 

1 k h 

r ,  - 
' \  1 ;, 

' , " , . - .  - 9 . -  
7102 R..,. .vood D r ~ e .  Columb~a, Maryland L , A 6  Fax 410-381-1222 

I ' , 1  
.*. 

,- 3-d b ,  ' , I *  - - =  3 

Customer Support Center: 800-477-1222 ext. 350 
,*.. e,- 'i"..pr,.-,';J - -  
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a hrstorp Biotec Company 

Tek 31.1860.192n 

Printed in Ihe U.S.A. 

i* 

' "le Pierce SpinZyme 
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FOR 
HUMAN REFERENCE REAGENTS CURRENTLY AVAILABLE: 

I F N - a  11,- l -tx 11,-4 11,-8 G - C S F  T G F - P  I 
IFN-[3 11,- I -P 11,-5 11,-9 G M - C S F  1 ' N F - a  

MURINE IFN-?I IL -2  11,-6 11,- 10 M-CSP' T N F -  13 
11,-3 11,-7 1,IF S C F  I W N T E S  

MURINE REFERENCE REAGENTS: 

AND HUMAN IFN-tx 11,-3 

IFN-P  I L - 4  
IFN-y  G M - C S F  

CYTOKINES TNF-a 

Dr. Craig W. Reynolds 
Biological Response Modifiers Program 

TO OBTAIN THESE REAGENTS. CONTACT: ~ ~ ~ ~ ~ n ~ 0 5 2 ,  Room 253 

Frederick, MD 21702-1201 
FAX: 301-846-5429 

Shipments will be made collect express. Please allow 3 to 4 weeks for delivery. 
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CANCER I ~ i \ ~ ( ~ s ~ i g i ~ ~ o r s  1vis11i11g lo ob1;1i11 i111>~ 01' I I I ( S S ( >  111;1l(%rii11s S ~ I ~ I I ~ ( I  S ( , I I ( ~  I . ( Y I I I ( > S ~ S  10: 

Dr. Craig W. Reynolds 

INSTITUTE Biological Response Modifiers Program 
NCI-FCRDC 
Building 1052,  Room 253 
Frederick, MD 21702-1201 
FAX: 301-846-5429 

AU requests should be accompanied by: 

(1) A brief paragraph outlining the purpose for which materials are to be used, (2) the amount desired, (3) description of investigator's 
peer-reviewed support. Recipients will be required to sign a Materials Transfer Agreement and to pay shipping and handling costs. Please 
allow 4 to 6 weeks for delivery. 

NATIONAL CANCER INSTITUTE- 
FREDERICKCANCERRESEARCH8rDEVELOPMENTCENTER 
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Try the fastest, easiest radioactive assa 
Assay Kit, featuring our excl 

Fast. In less than 5 minutes, the SpinZymeTM are easily transferred to scintillation vials for Basic Se 

Basic Separation units will separate excess [y- counting. Radioactive 1 
"P]ATP from the phosphorylated peptide. These in microcentrifuge tubes for easy disposal. 
! X C ~ U S ~ V ~  Pierce units feature a phospho- Reduced Radioactive Waste. Only 1 ml of 

cellulose membrane in a spill column format, radioactive liquid waste is generated per 
which eliminates the tedious wash steps of the sample. 
standard procedure. The SpinZymeTM PKA Assay Kit (Product 
Low Background* Researchers have #29530) contains sufficient materials to 
tested these separation units report significantly perfom 100 assays including: Reaction Buffer 
lower background levels compared with Activator Solution, Kemptide (PKA Sub, 
sLlndard assay methods using ~hos~hocellulose strate), PKA Dilution Buffer. 100 SpinZymen 
Squares. & %  Basic Separation Enits and 100 Additions 

* "@$?s>f q 
, ..,.. - 

Convenient Handling, Easy Disposal. The Receptacles 
sample buckets containing the phosphocellulose The SpinZymeTM Basic Separation Units 
membraneandbound~hos~ho~ la t ed~e~ t ide  (Product#29520) includes 100 SpinZymeTM 

Circle No. 13 on Re 
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- - - - 
Other peripheral - 
blood cells 

,' 

<:DB cells 
- 

(D8 (el l !  Be fo re  
Flow cytometry data shows CD8 
positive cells make up 34.6% of 

blood sample. 

Unparalleled Paformance from 

() PerSeptive Diagnostics 
A Subs~dary of PerSeptve Bosysterns, Inc 

? Other peripheral 
,' blood cells A Marvel of Sorts. 
- New, improved BioMag" S t r e p a i d i n  ej fedivel)  

, depletes target c:eIIs i n  just one magnetic: separation. 
(D8 (e l l !  A f t e r  
B ; ~ M ~ ~  streptavidjn at a ( 1 0 ~ 1 )  NOW isolate target cells more efficiently using your 
particle-to-cell ratio depletes 96.3% biotinylated monoclonals and new higher-binding BioMag 
of the CD8 population with just one Streptavidin. It separates biotinylated antibody-bound 
magnetic separation. target cells within minutes using gentle, convenient magnetic 

separation. The key is BioMag particles, which have about 
30 times more surface area than even larger, often more 
expensive magnetic beads. 

Use BioMag Streptavidin with any biotinylated antibody 
for cell sorting. Or, choose a variety of antibody-coupled 
or ready-to-link products, including BioMag Goat anti- 
Mouse antibodies, BioMag Sheep anti-Fluorescein, and 
BioMag anti-Human Leukocyte antibodies. 

735 Concord Avenue 
Cambridge, MA 02138 
For research use only. 

Call today for references citing our superior binding, and 
for the free booklet, ~ i o ~ a ~ ~ ~ a r t i c l e s  and Cell Sorting. 
You'll marvel at the performance. 

-.~ . 
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For Pedigree Drawing 

and all the standard requzrements such as mult~ple pregnanczes, 
rnult~ple rnarrzages and consangulnzty7 

Pedigree data manageme 

Add genetlc marker da 

Autornat~c haplotypln 
Annotate drawings 

Ltnkage features 

Import MLINK pedigr 
Create LlPED and 

C y n l l ~  s the )deal twl for crwtng  fam!l/ W e e  & mangng geneac mformauon MLINK hies 

kline MA 02146 

1994-1 995 
AAAS AWARD FOR PUBLIC 

UNDERSTANDING OF SCIENCE 
AND TECHNOLOGY 

Nominations Invited 

An annual Award for working scientists and engineers 
from all disciplines who make outstanding contribu- 
tions to public understanding of science and technol- 
ogy but are not members of the media 

Contributions should have a significant impact on the 
public; be accurate, timely, and innovative, and con- 
vey the meaning, excitement, and significance of 
scientific activity 

The Award will be presented during the AAAS Annual 
Meeting in Atlanta, Georgia, February 1995 

The Award carries a $5,000 prize 

1993 Award Winner: Science Theatre 
Michigan State University 

For additional information, contact: Amie Hu bbard , 
Project Director, American Association for the Ad- 
vancement of Science, 1333 H Street, NW, Wash- 
ington, DC, 20005, telephone (202) 326-6760 or fax 
(202) 371 -9849. 

Deadline for nominations is 1 August 1994. 




