


SouthernsINortherns : Electrophoresis, Blotting, 
and Crosslinking in 2.5 Hours Instead of 30. 

STRATAGENE METHOD-TIME 2 . 5  HOURS 
2 HOURS 15MIN 15MIN 3OSECONDS - -d- 

stratagene has stmmhed agamse gel electrophoresis and blotting. 
The system decreases the time required, from sample loading to 
prehybridimion ten fold. 

The VAGP vertical agaroselauylamide gel electrophoresis system 
allows the casting of agarose or auylamide gels in the unit. Nudeic 
addscanbeelecmphotesedthrougha3mm, 0.8% verticalagarose 
gel in less than two hours with excdkt rnlutior migure 1). 
Because the gels are thin, 
smining, @-on, 

be accomplished in 
15 minutes. 

1 size Fractionate DNA 
h Agarose Gel 

'AGE'- System 

clink DNA To 
erp"", 

1 2  HOURS 4 HOURS 12HOURS 
CONVENTIONAL METHOD-TOTAL TIME 30 HOURS 

2 HOURS 



FIGURE 2. 
Figure Lengend: J2P end-labeled lambda 
Hind ID markers were electrophoresed 
in 0.8 % w o w .  The DNA was then 
t r a n ~ f e ~ t o  a nylon membrane with a 
vacuum blotter at 30mm Hg below at- 
mospheric or with the PosiBlot pressure 
blotter at lOOmm Hg above atmospheric. 
Both transfers were carried out for 15 
minutes. As can be seen, pressure blot- 
ting transferred sigrufianly more DNA 
in the same period of time, especially in 
the higher molecular weght range 
(lam* band is 23 kilobases). 

The PosiElotm positive pressure Motter permits the traosfer of 
nude& adds in 113 the rime of vmum blotten and 1/50 the time of 
capiky~(Figure2) .Pressure~Qesnotdehydratege ls  
asdooshermethods.Thtsallowstheuseofmbstan~~ 

ptessute-,m@* 
va'amm Matting, gel 
olhpse. The PodBlot apparatus 
reduces blottiog time to 15 minutes. 

I E & d :  Auto- showing 
the resdution of 2.8 and 1.3 Kb Msp I 

TheSmahkermW~fixesnucle icacidsto~dsupports  
such as nitrocellulose or nylon membranes, in less than one minute. 
This compares hvorably to vacuum baking, which requires 2 hours. 
The StmtaWer adually monitors the ultra violet energy flux and 
&!activates the light source upon reach@ the user-pqpmaxd 
meqg level (Fm 4). Figure 3 shows an a u t o r a d i ~  of a human 
gewmic Southern Mot perfomed using the VAGE, P&ot and 
Stntallnker all in 2.5 hours. 

Stratagene offers a full selection of nitrocellulose, reinforced 
nitrocellulose and nylon membranes. Each membrane is stringently 
lot tested to ensure consistency when performing Northern and 
Southern blotting. Please call Technical Services for M e d  informa- 
tion on Stratagene's time saving blotting systems and membranes. 

RRP alleles rev- by a cystic 6b&s 
human DNA pmbe using the VAGE, 
F'osiBIot and Stmt&nker all in 2.5 horn. 
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COVER Montage of Voyager 2 images showing surface activity on Triton, Neptune's 
large satellite. Upper left: Triton's south polar region with dark streaks from extinct geysers. 
Upper right: Enhanced image of the remainder of the polar region. Lower left: Image of 
"east" plume, which was erupting from Triton's surface at the time of the Voyager 2 
encounter, with both the plume (dark blue streak in left of center) and fine particles 
(probably nitrogen ice crystals) suspended in the atmosphere above the limb shown in deep 
blue. Lower right: Two different Voyager 2 images of the active "west" plume, projected to 
a common viewpoint and composited in red and blue. Parallax between the two images 
causes the plume and its cloud trail to appear as a horizontal red-blue streak. See pages 410 
to 443. [Photographs courtesy of National Aeronautics and Space Administration and the 
U.S. Geological Survey] 
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Week in 

Triton as seen by Cacace describes procedures for label- of nearby target genes. In a separate 

Voyager 2 ing starting materials and the steps that News article, Hoffman focuses on the 
characterize their excitation and disrup- role of vitamin A in vertebrate develop- 

LTHOUGH Neptune's satellite tion; both chemical and spectral analy- ment: vitamin A is thought to act as a 
Triton was discovered in 1846, ses contribute to the identification of morphogen, a substance that spreads 

A L little was known about it until the reaction products (page 392). Re- out over developing tissue and is instru- 
rhe Voyager 2 spacecrafk began its sults of nuclear decay studies have led to mental in imprinting a pattern for de- 

" close-up study of the Neptune system- new insights about ion structure and velopment on undi erentiated embry- 
: which is some 3.5 billion miles from formation. This technology makes it onic tissue (pa e 372). What is still 
&Earth-in August 1989. On pages 410 possible to compare the reactions of a d e a r  (and w f at is the central ques- 

.J- ko 443 of this issue, analyses of the data given ion in different types of media- tion in developmental biology) is how 
-:.$llected by Voyager 2 are presented; low-pressure gases, liquids, and solids- this one substance can exert so many 
-, :+ &ese data provide new clues to the because the same charged species m Herent effects at different times on so 

'* *Banre of Triton's surface and atmo- form in all  kinds of reaction envi 
"".sphere and to the processes that likely ments. In addition, nuclear &cay s 

affected the evolution of this captured ies have been usefd in proving 

introduction to 
overview of thei 

tion of the ~.o-step splicing process. 
These results are consistent with the 



MORE AUTHORS 
P u B L J l S H r n  OUR 

FROM THEIR PROTEINS, MORE THOUSANDS OF MOLECULAR 

DATA TO SUPPORT THEIR BIOLOGISTS AND PROTEIN 

RESEARCH. CHEMISTS HAVE PUBLISHED 

WITH OUR SEQUENCERS. 
THEY KNOW OUR PROTEIN 

SHOULDN'T YOU? 
SEQUENCERS ARE EASIER TO USE. 

ONE INTEGRATED S Y S ~  DO 

EVERYTHING FROM EDMAN 

CHEMISTRY TO PTH AMINO 

FOR GOOD REASONS. ACID SEPARATION, DATA 

FOR ONE THING, MOLECULAR 
IDENTIFICATION. SO GE'ITI 

BIOLOGISTS AND PROTEIN 
VALUABLE INFORMATION TAKES 

CHEMISTS COUNT ON THE WAY 
LESS TIME. 

OUR PROTEIN SEQUENCERS FOR IDEAS ON PUBLISHING WITH 

PERFORM. THEY KNOW THEY MOST IMPORTANT OF ALL, OUR OUR SEQUENCERS, CONTACT 

CAN DEPEND ON QUALITY, 

EASY-TO-INTERPRET DATA. THIS THE SAME EXPERTS THAT FOR A BIBLIOGRAPHY AND COM- 

MEANS MORE INFORMATION REVOLUTIONIZED PROTEIN PLETE PRODUCT INFORMATION. 

SEQUENCING. THESE EXPERTS 
IN THE U.S. CALL 1-800-345-5ABI. 

ARE A DM-TO-DAY 

RESOURCE, AND 

THE WINDOW TO 

INNOVATIONS IN 

Wamhgm, UiLTel 0925-825650 Telex 629611 APBIO G Fax lKE5-828146 
Gemmamy Tel 06151 87940 Telex 4197318 Z ABI D Fax. fffi15l-U4X99 

Pnry Frmce.Tel (I) 48 63 24 44 Telex rU)458 ABIF Fax. (1) 48 69 Z RL 
hWm,Itdy Tel (0)2 WN561 Fax. ((02 8521655 
-The Nethcrhadr Td (0) 346574868 Telex 7W?% Fax (0) 346574WLI 
Bunrood, AwhahTel (03) 28&7777 Fax (03) 887 1469 
ToInp, J-Tel (03) ~ - ~ 1 7 0 0  Fax. (03) 699-0733 



P H A R M A I A  L K B  

When you want to accurately evaluate 
thin gels, blots 

need the 
or autoradiograms, p 

straight facts.. . 
then 

Did you know that a long linear range 
is required to accurately quantitate a 
lot of electrophoretic results? 

That's because the band patterns in 
many high resolution thin gels absorb 
below 1.0 AU. Likewise, many blot- 
ting membranes and autoradiograms 
absorb above 3.0 AU. 

Despite these facts, there are many 
densitometers that lack sufficient linea- 
rity to quantitate accurately below 
1 AU or above 3 AU. 

There's one densitometer that has 
linear absorbance from 0 to 4 AU. It 
can accurately quantitate results from 

virtually any modern electrophoresis 
technique from coomassie and silver 
stained thin gels to blots and auto- 
radiograms. 

It's not the biggest and the most 
expensive densitometer, but that's 
because it was designed to leave room 
on your bench and in your budget for 
a powerful personal computer. With a 
PC you can add more sophisticated 
control and data evaluation. 

We're talking, of course, about the 
Ultrokan XL and Gelkan XL 
evaluation system. It's the product of 
over 30 years of experience with the 

development of innovative electropho- 
resis equipment. 

Chances are you've already seen it 
since it's the most popular evaluation 
system in the world. It's also backed 
by extensive applications and technical 
support. Maybe that's another reason 
why there are so many around. 

Pharmacia 
Phannacia LKB 

We help you manage biomolecules 
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GLYCOCON JUGATE 
RESEARCH 

Oxford GlycoSystems' new range of exo- and 
endo- glycosidases are backed by more 
information, more quality control and more . 

features than any enzyme available. The enzymes, 
rigorously tested for specificity and contaminating 
activities come to you ready-to-use with buffer 
and more information than you are used to. 
Contact us today for a product list and start to get 

to know us. 

Oxford O&diysWm, Inc., Cross Island Plaza. 133-33 Brmkvilla Bwlavard, 
Rosdaki, N.Y. 11422, U.S.A. Telephone: (718) 712-2693 Fax: (718) 712-3364 

-, Unit 4 Haching court, way, Abingdon. OXM 
OX14 1 ffi, Enoland. Teleohone: +M 553066 F ~ X :  +46 (2351 556701 





OUR NEW 

PCR PRODUCTS 

COME WITH A 
COMMITMENT 

Every PCR product from Perkin-Elmer Cetus 

comes with a promise. A promise to help you 

optimize your protocols, refine your technique 

and achieve the results you want. 

The new products featured here are just four in a 

series introduced this year as part of our ongoing 

effort to address your specific research needs. 

GeneAmpm PCR Core Reagents 

GeneArnpm RNA PCR Kit 

GeneAmplimerm HIV-1 Reagents 

Ampli'Igq" Sequencing Kit 

Talk to us about your PCR requirements today. 

In the U.S., to order any of these new products, 

call 1-800-762-4002. Or call 1-800-762-4001 for 

technical information. Outside the U.S., contact 

your local Perkin-Elmer representative. 

Eumpe VatersteUen.West Germany Tel: 49-8106-381-112 Fax: 49-8106-6697 
U.K. 8eaconsfield. England Tel: 44-0494-676161 Fax: 44.0494-678324 
Canada Montreal. Canada Tel: 514-737-7575 Fax: 514-737-9726 
Far East Melbourne. Australla Tel: 61-3-560-4566 Fax: 61-3-560-3231 
Latin America Mexico City. Mex~co Tel: 52-5-651-7077 Fax: 52-5-5936223 

GeneAmD.Am~llTaq and GeneAmDllmer are reg~aerea IraaemarWtraaemarkol Cetvr C ~ m a t ~ o n  
The PCR D I ~ ~ ~ I J  IS owelea by US Dalents~ued lo CetvrCorwal8m 
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I ABOUT 1 . 

Certificate of Analysis 

I APPEARANCE: Whits Pow& 
PEFTIDE CO? 

-- 

HPLC ANAL1 

When you count on your peptides to be as pure 
as possible, there's just one word to remember: 
Bachern. 

PRODUCT: Calcitonin. Salmon, BP 
(Pharmaceutical Grade) 

LOT NUMBER: FSCTYWIB 
STRUCTURE: 

~ ~ ~ - ~ ~ b - ~ e r - ~ s n - ~ e u - ~ e r - T h r ~ ~ ~ > - ~ a l - ~  
G l y - G l u - L e u - H i c L y , - L e u - G l n - T h r - T y r - P r o -  
Gly-SerGly-Thr-Pro-% 
MOLECULAR WEIGHT: 3432.4 
SOLUBILITY: 0.1%. in 1 %  acetic acid yield5 a 

clear and colorless solution. 

1 ACETIC AClL vr; 

I MOISTURE DETEF 'ATIC 
BIOLOGICAL AC'IIVI IY: 5266 1 U. per mg 

I 
(4 135-6706) 

FAB MASS SPECTRAL AKALYSIS: Exhibits 
correct molecular ion. 
AMINO ACID ANALYSIS: 

For over 20 years, Caliiia-based Bachem has 
built a reputation for providing the scientific 
community with the purest b i i e  peptides in 
the industry - at the most competitive rices. 
Whether your requirements are in mil$mms or 
kilogmms, whether you choose from our 
com rehensive catalog or have a custom pe 
syn&esized, you can rely on us for -tan mng 
quality and urity every time. That is why 
Bachem c a l i i i a  supplies more GMP-Grude 
peptides to the pharmaceutical industry than any 
other company in the world! 

For ultra-pure peptides, the only source is 
Bachem California. Call us for a free copy % of our catalog or for detailed in 'on on any 
of our products or services. 

BACHEA IFORNIA BACHEM NIO. LlD B W 5 N D O R F ~ E M I C A L S ~  
3 t32 V3shw0 S'r~et A soosd~arv of B O C ~ P T "  A subsd~ar~ of Bucbert Co~forna 

BACHEM 
u CALIFORNIA 

Torrance. CA 90505 Cafo.na Feocior Lynen-Strusse 
'ele~hore (213) 539~P! ? I  69 Hgh Srreet 3000 Hannover 6 i 
W X  910 347~7320 HPCFEPJ TONC. S a f f r c r  Woldem West C,ermany 
Telefai (2 13) 530  157 1 Frsex CRIO IAA England Telephone (05:  IJ 533089 

T.:leuhove fQ799) 2 6 4 5  Teefax (951 ')  530C888 
'1 i 8'7205 BP,CHtM G 
ielc'qx (9799) 20351 
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Hard Copy your PCR 
products with one-step 
TA Cloning;. . 
A Universal 

Direct hard copy cloning of PCR* products 
into the multifunctional pCR2000TM vector 
is now possible with the new TA Cloning 
kit from Invitrogen. This system elimi- 
nates inefficient, time consuming reactions 
normally involved in cloning PCR prod- 
ucts and allows direct cloning of amplified 
nucleic acids from genomic DNA, cDNA 
or recombinant lambda, cosmids and YACs. 

TA Cloning requires: 
1/11 NO purification of PCR products 
/Ill NO modification of primers to 

incorporate restriction sites 
1111 NO restriction enzyme digestion 
1/11 NO modifying enzymes 
1111 NO sequence information 
The TA Cloning system from lnvitrogen 
allows bluelwhite color selection of 
recombinants from the pCR2000vector 
and is useful for most PCR reactions 
including: 

Symmetric PCR Inverse PCR Alu 
PCR Sequence independent PCR 
mRNA PCR Sequence Tagged Site 
PCR Anchored PCR 
TA Cloning is an ideal system for direct 
sequencing and expression of PCR 
products and provides a means of safe- 
guarding precious samples for future 
analysis, probe generation or other 
manipulations. The prepared pCR2000 in thermophilic polymerases. Each kit 
vector is designed to take advantage of contains prepared pCR2000 vector, liga- 
the universal ragged ends generated by tion reagents and competent E. coli for 
the term~nal transferase activity inherent 20 reactions. For more information on 

these and other PCR products call; 

Toll Free 1-800-544-4684 
11588 Sorrento Valley Road #20 
San Diego, CA 92121 

m S H  BIOTECHNOLOGY LIMITED, UK, Ta 44.865748747 AMS BIOTECHNOL061. UK, TEL: 447993822786 
BIOTRADE, Austria, TEL: 43-2228284694 FUNAKOSHI PHARMACEUTICALS, Japan, TEL: 81-32932352 
CELBIO, Italy, TEL: 39-24048646 KEBO LAB AB, Sweden, TEL: 46-86213400 GENOFIT GmbH, FRG, 

TEL: 49.6221303923 GENOFITSA, Switzerland, TEL: 41-227948400 BDH INC., Canada, TEL: 800-268-2129 
MEDOS COMPANY PTY LTD, Australia, TEL: 61.38089077 

'PCR IS cwered by US Pal 1's 4,683202 and 4.Wl95 Issued to Cetus C o m h o n  
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The Encyclo] 
biology of humans. It comprehensively covers anthropology, behavior, biochemistry, 
biophysics, cytology, ecology, evolution, genetics, immunology, neurosciences, 
pharmacology, physiology, toxicology, and much more. 

I and Benefits Inc 
+ 8 volumes, including a 5( c yracticing scienrisrs in all serrings an up-to-date, authorirarive, 

entry subject index publi: and reliable resource for preparing grant proposals and research 
simultaneously papers, and back dormation on important, wide-ranging 
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+ 900 tat b Educated general readers a broad spectrum of accurate, current 
information on all aspects of human biology + 3600 bibliographic entries 

+ 4800 glossary entries 
+ Internationally renowned 

Advisory Board with members 
from the United States, Japan, 
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and more 
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members of the Board 

Encyclopedia of Human Biology 
8 volumes, including subject index, 
$1,950.00/March 1991 
Prepublication price: $1,750.00 
(Expires March 1991) 
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ieu Operate ~ i l e  1 

Use Waters Quantci -0 
Capillary Electrophoresis System 

- 
I - 

to con - &the picture. 
Are you confident you're getting com- 
plete information about your samples? 
Missing a second quantitative separa- 
tions technology? 

Whether your compounds are bio- 
molecules, pharmaceuticals or small 
ions, Waters Quanta 4000 Capillary 
Electrophoresis System provides a 
powerful separations tool to help you 
complete the picture of your sample. 

comparing LC chromatograms and CE application information, and an over- 
electropherograms, you get more view of the Quanta 4000. Simply 
information to determine peak purity return the coupon to see how to 
and identify coeluting compounds. complete the picture. 

Send me Waters videotape The Science of 
Capillary Electrophoresis. 

Name 

Title 

Organization 

Depotiment 

Address 

City S t a t e  Zip- 

Telephone 
Mail to: Waters Chromatography Division, 
Millipore Corporation, 34 Maple St. 
Milford, MA 0175z Dept. MC 

See for yourself 
Find out how Waters Quanta 4000 
Capillary Electrophoresis System will 
boost your lab's productivity. Ask for 
our informative videotape which 
includes a technology discussion, 

What's really missing? 
CE offers new selectivities and a dif- 
ferent way to look at your compound. 
Supplementing analytical and prepar- 
ative LC and ion chromatography with 
capillary electrophoresis gives you 
more confidence in your results. Unlike 
conventional LC, CE separates mole- 
cules based on charge and size at 
extremely hi h efficiencies ( > 250,000 
theoretical p 9 ates are common). By 

acquire and reduce d a i  from both systems 
for easy integration and reporting. 
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GLYCOPROTEIN 
ANALYSIS - 

BUILDING A BETTER 
UNDERSTANDING 

A unique analytical service available globally to biotechnologists 
is founded on our belief that oligosaccharides-related 
technology will be pivotal to the development of biotechnology 
products. Oxford GlycoSystems is rapidly establishing a 
reputation for glycoprotein analysis to the highest level and in 
absolute confidence. Working with a remarkably small sample we 
offer three types of analyses - composition, profile and 

structural. And we offer them all with speed and accuracy. 
All this and more is described in detail in the Oxford 
GlycoSystems Fact Ki, available on request. If you share our 

belief about the future, call today for your copy. 

Oxford G- Inc., Cross Island Plaza, 133-33 Brookville Boulevard. 
Rosedale, N.Y. 11422. U.S.A. Telephone: (718) 712-2693 Fax: (718) 712-3364 

Oxford GlycoSy~tems. Unit 4 Hitching Court, Blacklands Way, Abingdon, Oxon 
OX14 1 RG, England. Telephone: +44 (235) 553066 Fax: +44 (235) 554701 



How a task-oriented, problem 
to a new generation in arumal 

Before we at Lab M c t s  Inc. 
were asked to assist our a s -  
tomers with their animal hous- 
ingkandling problems, we 
w e r e i n ~ ~ o u s a b o u t  
lab operations. 

What were the tasks? 
How were hey accomplished? 
Could they be done more effec- 
tively? Ormoreef6ciently? 

'Illisd&toundelmnd 
lab animal practices led our 
R&D to the development of the 
animal-sized Petri dish, the orig- *a 

inal and unmatched Mim-Iso- 1 
lator": and the system that was 
be the first viable alternative 
complex, costly banier 

. . . 
This innovation on the still- protectivebanier with positive 
available and popular static internal pressure. Air then flows 
Micro-Isolator deploys posi- out the top of the cage through 
tive ventilation with optional aproteckdfilteraswellasfrom 
automatic watering through under the Petri-type lid. 
aunique connedngmecha- The unique, dripless 
nism which docks the cage L-2000 Bedding-Proof Water- 

ControL to an airlwater manifold built ing Valve and quick-disconnect 
into our racks. system is part of the cage's port 

This system dramatically and so remains with the cage for 
lowers the levels of ammonia*, cleaning and sterilization. 
carbon dioxide and humidity The result of these com- 
at the cage level and eliminates bind systems is an extended 
the cross-contamination asso- healthier environrngnt with 
ciated with other automatic substantial savings in labor and 

valves that are outside material costs, plus greater assur- 
axace against disastrous research 



solving mentality 

~ E n ~ m e n t ;  
ContrdRack System 

ample@ the be moved around to a m m o -  
housing picture. date sewid p r ~ m  daily.** 

When d i n e d  with a 
In one simple motion the 

individual Micro-Isolator Plus"" 
cage is slipped onto a shelf of 
one of a variety of Lab Products 
rack systems that support the 

Laminar Flow 
HEPA air supply and in- 
water manifold docking systems. Wbrkbench 11. 
Each shelf's air manifold is 
designed to supply balanced, 
low-velocity air to each cage Because handling equip- 
regardless of the number of cages ment must maintain the aseptic 
being docked. And it does so at integrity of housing and be STAY-CUGAN 

WORKBENCH I1 
1. Airtlow allows ma+ 

very low levels of noise and practical and efficient, Lab Prod- ~ g ~ & ; f g e  
vibration. ucts Inc. continuously performs ;%g$$gh form- 

The Open-Shelf Rack R6D in this area. Example: our 
System is used with the newly improved workbench 

l P P A  filtm-mdile that 

.. with easier aces, cleaning and Unit, these components cum- 
maintenancx, gmter user corn- plete a comprehensive system 
fort, and improved mobility and that ensures the integrity of 
saf* feature. 1L 

llYou& extensive testing'- 
m~ddaaEQass100ho~-  - 
m n t a l a i r f l o w ~ b m  
ba&tobntmore&w 
p- animals and cmtm1p- 
ticulate b m  spreading acn>ss 
cages and work area than verti- 
cal air flow systems. We cam- 
bind this with a full-I& 

amplex animal researchat 
cage barrier levels. Now you can 
house andpmms hun- of 
s m a n . a n i m a l s o f v ~ ~ e s  
i n v o ~ a ~ o f ~ i n  
o n e s n a a l l ~ w i t h ~ r n  
e f k x t i v ~  and greater a- 
cknq. And it can all be done in 
a pleasant, virhdy-odorless 
environment. 
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I- 

S i  . 
i . . - Receptor Screening Sewice 
jy 
-?a , 

-...... a research tool to 
- support your chemical discovery .. - 

. , - :.and development programs .. ,- -. \ 

-N......a new screening 
service from Novascreen@, 
the leader in receptor technology. 

-...... a method to rapidly 
+ determine the receptor binding 

selectivity of your important 
compounds 

n, 

For descriptive literature on 9 

please call 1-800-54341 41. 

NovaScreeno, a Division of 

6200 Fmeport c.ntm 
r)rltlmoro, MO 21 224 
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New SFEsysfem 
extraas yo= 
sampks in 
minutes, not days 
Say goodbye to tedious liquid-extraction sample 
prep for GC, HPLC, and W-vis analyses. Supet- 
aitical hid extraction CSFE) is faster and more 
effi- uses inexpensive, nontoxic solvents 
like C W ,  and allows easy control of selectivity 
via fluid pressufe/density. 

And with Isco's new extraaim system, SFE just 
became wen more powerful and accessible. 

The s d 2 - 1 0  extractor uses quick-load 
sample d d g e s  up to 10 ml. Dual-cham- 
ber design gives you effiaent, continuous 
operation. I 
Capture extractants off-line in minimal 
solvent volume for immediate analysis. I 
New Model 260D pump handles any SFE 
or SFC technique: flow range is 0.1 pl to 
40 mVmin at up to 7500 psi. I 

Digital pump controller lets 
you quickly set up and 
recall erdraction conditions. 

Phone today, (800)228-4250. 

Isco. Inc 
P.O. Box 5347 

LincdnNE68505 
 el: ~ r n m 3 1  
F= (402)464-4543 
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TEMPERATURE 

REALLY ACCURATE! 

Guaranteed accurate to 0.1 O C  
5 times more accurate than 

"Special Limits" 
Fit any type T thermocouple instrument 

NlST traceable calibration 

Enhance the accuracy of your precision thermome- 
try system by using Physitemp's probes or digital 
thermometers. 

The Neurosciences 
Challenges Cor the '90s 

A 3-Day Seminar at the AAAS 
Annual Meeting in Washington, DC 

Seminar dates: 16 - 18 February 1991 

Twenty-six leading researchers in the neurosciences will 
discuss the areas of the field expected to be most productive in 

Session topics (presiders in parentheses): Stimulus Tran- 
scription Coupling in Neuronal Cells (James I. Morgan) + 
Structure and Function of Potassium Channels (Arthur M. 
Brown) + Olfaction and Taste (Gordon M. Shepherd) + Ac- 
tivity-Dependent Plasticity in Development and Learning (Carla 
J. Shatz) + Cognitive Processes (Larry R. Squire) + Molecular 
Basis of Neurological Disease (Joseph B. Martin). The ple- 
nary lecture will be delivered by Shosaku Numa of the Kyoto 
University Faculty of Medicine. 

For a complete program and a registration form, see 
any of the following issues of Science magazine: 19 October, 

Buy some time 
in the search 
far a solution. 

:\LI then t i i ,  j7ure and a\~;~i lohle  
only from h1edigenic.s. 
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Advance Registration Form - AAASik9 1 
AAAS Annual Meeting; Washington, DC 
14- 19 February 199 1 

Please print 

Name of registrant 
(last name) (first name) 

Institution/company 
(institutionlcompany name will appear on badge) 

Mailing address 
(number 1 street) 

(city 1 state 1 zip 1 country) 

Daytime telephone number 

Name of spouse registrant 
(if registering for meeting, see spouse registration fees at right) 

I. Annual Meeting Registration Fees1 
Registrant Six-day One-day Amount 

................... Regular member [ ] $1 10 [ ] $50 $ - 
............. Regular nonmember [ ] $1604 [ ] $65 $- 

................. Student member3 [ ] $ 10 [ ] $ 5 $ - 
........... Student nonmember3 [ ] $ 15 [ ] $ 5 $ - 
.......... Postdoctoral member3 [ ] $ 30 [ ] $15 $ - 

.... Postdoctoral nonmember3 [ ] $ 40 [ ] $20 $ - 
....... HS teacher3 or emeritus [ ] $ 50 [ ] $25 $- 

Spouse of registrant ............ [ ] $ 40 [ ] $20 $ - 

Important: Students, postdocs, and high 
school teachers must attach proof of s t a t ~ s . ~  

Convention address 
(hotel or phone number) One-day registrants circle One: Thu Fri Sat Sun Mon Tue 

Circle days you will attend meeting: Thu Fri Sat Sun Mon Tue 

[ ] Check here if you need special services due to a handicap. seminar, you r 
the Annual Me 
seminar (belo' 

nust re, 
leting (2 

gister ft 
r bove) z 

2r both 
~ n d  the [ I ]  11 January deadline: Advance registrations received after this date cannot be processed; however, 

you may register on site, beginning 14 February, at the Sheraton Washington Hotel. On-site rates: 
regular member, $140; regular nonmember, $190; all others, same as advance rates. 

[2] Refund requests must be made in writing to the address below by 5 February and will be honored 
after the meeting. No refunds will be made for cancellations received after this date. 

[3] Special rates: To qualify for student rates, you must attach a copy of your student ID card. (Student 11- Additional Fees for Seminar 
rates apply to full-time undergraduate and graduate students Only.) TO qualify for postdoctoral rates (Seminar fees are in addition to, not in lieu of, the Annual 
or high school teacher rates, you must attach a letter from your chairman confirming your status. Meeting Registration Fee 
Registrations received without appropriate proof of status will be charged at the regular rates. 

[4] Regular nonmember 6-day (not 1-day) registration fee includes an introductory membership with 25 Neurosciences Seminar (16-18 Februaly) 
issues of Science (16 issues if mailed outside the USA). Regular ................................. [ ] $1 10 

Grad student or postdoc ....... [ ] $ 30 $- 
Advance registration deadline: 1 I JANUARY 1991 TOTAL AMOUNT: $- 

Mail this registration form to: 

AAAS Annual Meeting Registration 
P.O. Box 23320 
Alexandria, VA 22304-9330 

OFFICE USE ONLY 

AMT PD 

CHECK # 

DEP. DATE 

Ill. Payment 
[ ] check enclosed [ ] VISA [ 1 Mastercard 

(no other cards accepted) 

[ ] original institutional purchase order attached 

Card no. 

Expires Signature 

Hotel Reservation Instructions 
To make hotel reservations: Call the AAAS 
Housing Bureau, toll free, weekdays between 
9:00 a.m. and 5:00 p.m., Eastern time, at the 
following numbers: 
United States: 1-800-535-3336 
Canada: 1-800-535-3356 
Metropolitan Washington: 202-842-2930 

Have the following information ready 
when you call: [I] Name of convention: 
"AAAS Annual Meeting"; [2] lst, 2nd, and 3rd 
choice of hotel; [3] arrival/departure dates [4] 
number of rooms needed; [5] type of room 
(single, double, etc.); [6] number of persons in 
party; [7] anival time; [8] credit card name, 
number, and expiration date; [9] names of all 
occupants of room; [lo] your mailing address; 
[ l l ]  your telephone number; [12] any special 
needs due to a handicap. 

Hearing-impaired and international at- 
tendees: Hearing-impaired attendees and 
those from outside the USA and Canada may 
send written requests containing the indicated 
information to: AAAS Housing Bureau, 1212 
New York Ave., Washington, DC 20005, USA 
(FAX: 202-789-7037). 

Hotel confirmations: Confirmations will 
be sent by the Housing Bureau. If you do not 
use a credit card, you must remit the deposit 
indicated on the confirmation within 15 days of 
its receipt. (No deposit is required if you use a 
credit card.) Your choice of hotel and/or room 
is subject to availability. 

~hang&s/cancellations: Prior to 15 Janu- 
ary, changes and cancellations must be made 
with the Housing Bureau. After this date, con- 
tact the appropriate hotel directly. 

Hotels and rates: 
Please add 1 1 % DC sales tax and $1 .SO room 
tax per night. 

Single Double 

Sheraton Washington $110 $130 
2660 Woodley Road, NW $125 $145 
(AAAS headquarters hotel) $140 $160 

Omni Shoreham $105 $120 
2500 Calvert Street, NW $121 $136 
(Across from Sheraton) $134 $149 

Dupont Plaza $ SO $ 90 
1500 New Hampshire Ave., NW 
(One Metro stop from Sheraton) 

Hotel reservation deaAf;nna I 15 JANUARY 199 
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The Neurosciences 
Challenges for the '90s 

A Three-Day Seminar at the AAAS Annual Meeting in Washington, DC 

7' ' / '  Seminar Dates: 16-18 February 1991 

The neurosciences are promising to answer some of biol- fundamental contributions to key unanswered questions. Distin- 
ogy's most intriguing questions. It may not be too long, for ex- guished researchers will present their current work and survey 
ample, before we can understand the basis of perception and con- recent progress in their area. Registrants will come away from 
sciousness; explain how humans learn and remember; discover each session having learned of some of the most exciting 
how the millions of intricate connections in the brain are formed; research in that area of the neurosciences as well as with an 
and know why the brain has such a remarkable computational excellent overview of that area. 
capacity. 

Recent scientific advances in molecular biology have made it 
more likely that these questions can eventually be answered. 
The revolution in that field has made it possible to begin to 
elucidate, at the molecular level, key problems of neuroscience 
such as the primary structure of ion channels, the basis of 
electrophysiological phenomena, the genetics of neurological 
disease, and the control of neuronal gene expression. 

These are the advances that provide the impetus for the three-day 
AAAS neurosciences seminar described below. Each half-day 
session will focus on one of six areas of the neurosciences that 
are at the forefront of the field and that promise to make 

To further promote the exchange of ideas and information, we 
have scheduled a poster session for all seminar registrants. You 
are invited to submit an abstract for a poster presentation to share 
your own research with the speakers and attendees. (See "Call 
for Neuroscience Poster Papers" on page 447.) 

I hope that you will not only participate in this stimulating 
program but also encourage your students and colleagues to do 
the same. Space is limited, so register now. I look forward to 
seeing you in Washington. 

- Katrina L. Kelner 
Senior Editor, Science Magazine 

and organizer of The Neurosciences seminar 

Program 

SATURDA' , 'BHUARY 

8:30 am: Stimulus-Transcription Coupling in 
Neuronal Cells 

Presiding: James I. Morgan (Roche Institute of 
Molecular Biology) 

Inducible Proto-Oncogenes in the Nervous System 
-James I. Morgan 

Regulation of Neuronal Gene Expression by 
Depolarization 
-Michael Greenberg (Ha dical School) ward Me 

ncogenes 
- - 

Pleasure, Pain, and Proto-0 
-Michael J. Iadarola (NIDR, NIH) 

Molecular Studies of Voltage-Gated Potassium 
Channels 
-Lily Y. Jan (Univ. of California at San Francisco) 

Structure-Function Correlations in a Family of Rat 
Brain Potassium Channels 
-Walter Stuhmer (Max Planck Institute, Gotringen, 
Germany) 

Biophysical and Molecular Mechanisms of Potassium 
Channel Gating 
-Richard W. Aldrich (Stanford Univ. School of 
Medicine J 

SUNDAY, 17 FEBRUARY 

NGF Induces Transcription of Genes Encoding Zinc- 8:30 am: Olfaction and Taste - 
Finger Proteins 
-Jeffrey Milbrandt (Washington Univ. School of 
Medicine, St. Louis) 

Presiding: Gordon M. Shepherd (Yale Univ. School of 
Medicine) (continued on next page) 

2-30 pm: Structure and Function of Potassium 
Channels 

Plenary Leci I hosaku 
'","*.',," 1 

Medical ( 

.'.,-..";+.. c 
nsights ir 

8 and Ionic 

9 and M 
,4,4",f.'-;," 

olecular 
I,.,", L 

" 
Presiding: Arthur M. Brown (Baylor College of GTIICIILJ. 1 1  VCIIV UIII ~ C I  JII v I uc,LtiI  \ (I, ~ v l r u l c  IIlr. .rur ,ur t ,  
Medicine) I -I 
A Minimalist Potassium Channel 
-Arthur M. Brown 

olecular I 
Receptors 

,to the Ft 
, Channels 

' Neuro- 
ne TBA) 
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From Ions and Molecules to Perception and Cognition 
-Gordon M. Shepherd 

2-30 pm: Molecular Basis of Neurological 
Disease 

Molecular Mechanisms of Transduction in Olfaction: 
A Model for Receptor-Ligand Signaling Systems 
-Stuart Firestein (Yale Univ. School of Medicine) 

Presiding: Joseph B. Martin (Univ. of California 
School of Medicine, San Francisco) 

Molecular Genetic Approaches to Identification of 
Mutant Genes in Neurological Disorders 
-Joseph B. Martin 

Long-Term Potentiation and Serial Memory Processing 
in the Olfactory Hippocampal Circuit 
-Gary S. Lynch (Center for Neurobiology of 
Learning, Univ. of California, Irvine) Molecular Genetics of Retinoblastoma 

-Thaddeus P. Dryja (Massachusetts Eye and Ear 
Infirmary) The Initial Events in Taste Transduction 

-Stephen D. Roper (Colorado State Univ.) 
Role of the Amyloid Precursor Protein in the Molecular 
Pathogenesis of Alzheimer's Disease 
-Dennis J. Selkoe (Center for Neurologic Diseases, 
Brigham and Women's Hospital) 

Sensory Coding of Gustatory Information 
-David V. Smith (Univ. of Cincinnati) 

2-30 pm: Activity Dependent Plasticity in 
Development and Learning Molecular Biology and Genetics of Prions Causing 

Neurodegeneration 
-Stanley B. Prusiner (Univ. of California School of 
Medicine, San Francisco) 

Presiding: Carla J. Shatz (Stanford Univ. School of 
Medicine) 

Long-Term Potentiation: A Cellular Model for Learning 
-Roger A. Nicoll (Univ. of California School of 
Medicine, San Francisco) 

Poster Session (date/time to be announced) 

~rscount Airfares 
To Washington, 

Fly United 
Meeting i~ 
du r in~  I0 - , ,,,uary 1991. 

lowest published round-trip fares, subject 
ability and qualifying conditions, and 5% off 
~ss. (Not available in Canada ' 
Ff regular round-trip fare! 
cessary; 7 days advance pur 

(111 ~ a ~ ~ a d a .  discounts UD to 35% on 

These disc alrllnes 
conventior ons may 
apply and sears are 

For details. you or p 
toll-free numbers be 
tion code: 

1 

( n Code: 4 

I I, (includi 1 Canada, call the 
aoove number. 7 days a weelc, n:vv am - 1 1  :00 pm 
I 

1 

Convention Code: ROO30 

In the USA (including HI. AK. and PR), call the above 
number, 7 davs a week, 8:OO am - 8:00 Dm Eastern 
TC-- 

- 

Mechanisms for Use-Dependent Synaptic Plasticity in 
the Developing and Mature Visual Cortex 
-Wolf Singer (Max Planck Inst., Frankfort, Germany) 

Regulation of Synapse Stabilization by Regulation of 
a Receptor System 
-Martha Constantine-Paton (Yale Univ.) Airlines c 

1 Washin! 
)r Delta A 
:ton, DC. 

. . 

ir Lines to 
and savc 

I .  

the AAA: 
: when yc 

S Annual 
nu travel Spontaneous Activity and the Patterning of Connections 

in Fetal Development 
-Carla J. Shatz 

- 
5% off 
to avail 
c....* -1" MONDAY, 78 FEBRUARY 
45% 0 

stay net 
(1- 

i; no min 
chase req 
1.. \ 

8-30 am: Cognitive Processes 
Presiding: Larry Squire (Veterans Administration 
Medical Center, Sun Diego) e only th 

s. Certair 
: availabl :ounts art 

I reserval 
- . .&-  .-. 

tion desk 
,. ..'A. > Memory: Brain Systems and Cognition 

-Larry Squire 
agent should call o 

;ive the appropriate 
our travel 
:low and $ 

Ine of the 
conven- 

Attentional Control of Visual Perception: Cortical and 
Subcortical Mechanisms 
-Robert Desimone (Laboratory of Neuropsychology, 
NIMH, NIH) 

Components of High-Level Vision: A Cognitive 
Neuroscience Analysis 
-Stephen Kosslyn (Harvard Univ.) 

lonventio 

n the US) 1 AK) anc 
0 *,-. - 

Neural Circuits That Mediate Perceptual Judgments of 
Motion Direction 
-William T. Newsome I11 (Stanford Univ. School of 
Medicine) 

<astern Ti 

Delta Ai 

me. 

'r Lines 

gister Now 
Use the ! registration form advance on page 

-~ - ~ 

Canada. a locally. 
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Call for Neuroscience Poster Papers 
Share your research with colleagues at the neurosciences seminar! 

You are invited to submit an abstract for a poster session Example: 
presentation to be delivered as a part of the neurosciences semi- 
nar at the 1991 AAAS Annual Meeting. If your abstract is ac- 

r___-7----9-z- .- -- , ,- *- - - - -,- --- 
cepted, you will be provided with a bulletin board on which to -- 
display graphics and large, easy-to-read text for 90 minutes. 
Accepted abstracts will also be published and distributed to all L X ~ L ~  I n  UPP 

>R'S NUlE IN urrv. 

seminar registrants. , R C  case). S~COAD AUTROR I iinarlrur 

Eligibility: Presenters of seminar papers must be registered for 
the AAAS Annual Meeting and for the neurosciences seminar. 
(Use the advance registration form on the following page.) 

Abstracts: Type the text on plain white paper to fit within a 5" 
square. Use only a typewriter or letter-quality (not dot matrix) 
printer. Use black ink for all hand lettering. Indent, space, under- 
line, and capitalize as in the example at right. Do not double- 
space. Do not box or cut out the abstract. 

nt Five Spac 
ers and Unde 
ion Name ~n 

5 inches (12 

e8 and Type ' 
cline. AIITHI 
Upper and Lo! 

Skip one 
umn of ty 
not ex ten 
from top 
:..-.. 

r abstract. 
should be 5 

t. The tots 
bottom of EM 
.L ...--.- .. 

The full ril 
inches 112.: 

I length of I 
~ n o t e s ,  nust .. ~ - A .- 

Ith of the cr 
1 cm) and lur  
:he material, 
. not exceed 

3 ,ncmes 

-111 be r 
be hand i 
ible blac 
entire su 
it can be 

..:>. L. . 

1 r r . i  sm,. rmacraccs rnar rxceeo rncsc parameters 
eturned. A11 special lynbols and signs that must - 

6 ettered 1 e . g . .  'T) should be rendered in reproduc- 

P 
k ink as clearly and carefully as possible. The 

e. bslssnon snauld be of camera-ready quality so that - photograpned end printed. The printed abstract - 
- I L L  oc about 2/3 the slze of the typed vers lc  

2 paragraph~ng as t h ~ s  wastes space 
However. YOU nay use your allottec 
space to neatly letter equations 

- 
Contributed Papers 

a and dlagrans as you deem necessar, 

Submission: Above the 5" square, type the name of the sem- i as ~ndlcated ~n thts example.' 

inar: "The Neurosciences: Challenges for the '90s." Below the 
square, type your full name, address, and phone number. Send 
the original plus one copy no later than 16 December 1990 to the 
following address: 

AAAS ~ e e t i n ~ s  Office 
1333 H Street, NW 
Washington, DC 20005 

I *Skip one llne and ty] pe footnotes, 

I". Avoid 

, if any. 

Deadline for Abstracts: 16 December 1990 

Special Discounts for Graduate 
Students and Postdoctoral Fellows 
In the interest of advancing science at all levels, AAAS encour- 
ages graduate students and postdoctoral fellows to take advan- 
tage of a unique learning opportunity by joining the professional 
registrants at the neurosciences seminar. 

To make this possible, AAAS is offering especially low student 
registration fees for both the Annual Meeting and the neuro- 
sciences seminar. For details, see the registration form on the 
following page. 

Invitation to Exhibit 
If your organization provides products or services that would be 
of interest to seminar registrants, or if you would like to publicize 
your latest advances in science and technology before a world- 
wide audience, then you should exhibit at the 1991 AAAS 
Annual Meeting. 

Organizations that should exhibit include publishers, computer 
software and hardware companies, scientific associations and 
societies, government agencies, scientific information services, 
and scientific equipment manufacturers. 

For complete details, call Stacy Weinberg at 202-326-6462, or 
write AAAS Meeting Promotion Dept., 1333 H Street, NW, 
Room 815, Washington, DC 20005. 

The AAAS Annual Meeting 
As a registrant of the neurosciences seminar, you will have 
access to all general activities of the AAAS Annual Meeting, 
Thursday, 14 February, through Tuesday, 19 February. 

Come for the seminar, but stay for everything else that this 
unique scientific gathering has to offer. The Meeting promises 
to be charged with the intellectual energy that results when more 
than 5,000 scientific scholars gather for a single, multidiscipli- 
nary event. You can learn about new developments, not only in 
your own field, but in a wide range of other disciplines as well. 

The Meeting features more than 200 symposia, technical ses- 
sions, and workshops that cover the entire spectrum of the physi- 
cal, life, and social sciences. (The life sciences program is 
especailly strong, with a full schedule of sessions on molecular 
and cellular biology, medical science, health care, evolution, 
neurobehavior, biomedical ethics, psychology, and more.) 

You can also hear plenary lectures by 15 eminent scholars; 
discover new publications, products, and services at the exhibi- 
tion; talk one on one with researchers at a full series of poster 
sessions; and explore new job opportunities at the AAAS Em- 
ployment Exchange. 

For a complete program, see the insert in the 26 October 1990 
issue of Science or the special preconvention section in the 7 De- 
cember 1990 issue, or write: AAAS Meeting Promotion Dept., 
1333 H Street, NW, Room 815, Washington, DC 20005. 
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A In Our Story. 
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