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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 Teflono-coated sampling probes or low 
cost disposable tips. The MultiPROBE can be 
configured with conductive liquid level sensing tips 
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. 

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. 

d PACwRD P a c k a r d  Instrument C o m p a n y ,  800 R e s e a r c h  P a r k w a y ,  M e r ~ d e n ,  CT 06450 U.S.A. 
Tel :  2 0 3 - 2 3 8 - 2 3 5 1  Toll F r e e :  1 -800-323-1  8 9 1  TX: 6 4 3 2 5 1  FAX: 2 0 3 - 6 3 9 - 2 1  72 

A Canberra Com~anv 
Packard International Offices: 
Australia, Mt Waverley 61 -3-543-4266; Austria, Vienna 43-1 -302504-0; Belgium, Brussels 32-2-466821 0; Canada, Ontario 1-800-387-9559; Denmark. Greve 45-42909023; 
France, Rungis (33) 1 46.86.27.75; Germany, Frankfurt (49-69) 66301 0; Italy, Milano 39-2-3391 07961718; Japan, Tokyo 81 -3-3866-5850; Netherlands, Groningen 31 -50-41 3360; 
Tilburg (013) 423900; Russia, Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 0734 844981. 
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Easy to use. Versatile. Affordable. The new BioLogic Systemis a logical evolution in biomolecule 

purification. Our w~er-fi+, Windows@based softwarefeatures pull-down menus and intuitive 

icons for simplermethods programming and system operation.And simple, concise dialogsallow 
you to work like you think: logically Now you can concentrateon the separation,not the equipment. 

An extended, 1,000psi pressure limit permits a wider chuiceof- including ion exchange,&ity 

HIC, hydroxyapatite, size exclusion,and reversed phase. Best of all, the BioLogic System isvery q@nbbfe. 
Call 1-800-4-BIORADfor informationabout the BioLogic System, the logical choice for biomoleculepurification. 
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Effective defects 
Metal oxides and related mate- 
rials are often used for the selec- 
tive oxidation of organic mol- 
ecules. Gai and Kourtakis (p. 
661) have used high-resolution 
electron microscopy to study how 
vanadyl pyrophosphate catalysts 
change when they are used in 
the conversion of n-butane to 
maleic anhydride. The working 
catalysts are characterized by sets 
of symmetry-related defects that 
propagate by a glide shear 
mechanism. These defects are 
likely anionic vacancies associ- 
ated with strong Lewis acid sites 
needed for dehydrogenation. 

Guided by taboo 
Many problems in science and 
engineering involve optimiza- 
tion-searching parameter space 
to find the minimum of some 
target function-but a frequent 
pitfall is that the search will 
stop on a local minimum while 
the true global minimum re- 
mains undetected. CvijoviC and 
Klinowski (p. 664) report a 
method for global optimization 
of continuous functions based 
on the "taboo" search originally 
developed for discrete functions. 
The name comes from the con- 
straints, or taboo conditions, 
imposed to limit the search to a 
set of admissible moves in pa- 
rameter space. The authors say 
their procedure is simple, gen- 
erally applicable, and arrives at 
a solution in fewer iterations 
than previous methods. 

By air or sea? 
Average global tropospheric 
temperatures have increased 
during this century and have 
risen sharply since the mid- 
1970s. Graham (p. 666) shows 
that most of the warming trend 
from 1970 to 1992 can be repro- 

edited by DAVID LINDLEY 

Primitive translation 
Interpretation of the genetic code-the nucleotide triplets that 
code for the 20 common amino acids- is effected by aminoacyl- 
transfer RNA synthetases, proteins that catalyze the covalent 
addition of an amino acid to a molecule of transfer RNA. In these 
reactions, the amino acid is first activated and then coupled to a 
ribosyl hydroxyl group of the RNA. Illangasekare et al. (p. 643) 
have selected in vitro, from a randomized pool, a single RNA 
molecule that catalyzes its own acylation when offered an acti- 
vated amino acid. This aminoacylation is evidence for the feasibil- 
ity of the putative RNA world, thought to have preceded the 
development of the modem nucleoprotein world, because it shows 
how RNA self-catalysis could have translated linear sequences of 
nucleotides into sequences of amino acids. 

duced by forcing atmospheric 
models with the observed ocean 
surface temperatures for the 
same period. Increased tropical 
ocean temperatures appear to 
have enhanced the tropical hy- 
drological cycle, a response that 

Flawed hearing 
Genetically caused deafness oc- 
curs in one birth per thousand, 
yet the underlying genetic de- 
fects are unknown. The most 
common form of deafness linked 
to the X chromosome, DFN3, is 

could be part of natural climate due to stapes fixation, and de 
variability but that is also pre- Kok et al. (p. 685) have found 
dicted as an early effect of glo- that patients with DFN3 con- 
bal warming due to increased tain mutations in the Brain 4 
greenhouse gas levels. gene (POU3F4). POU3F4 en- 

codes a transcription factor with 
rn a POU domain that is expressed 

during development in the brain 
Coastal change and otic vesicle. 

Most studies of the response of 
ecosystems, particularly marine rn 
systems, to climate changes 
have been confined to intervals Muscles of a fly 
of a few years to a decade be- Differentiation of skeletal 
cause older ecological invento- muscle requires the expression of 
ries generally have too little de- the myogenic basic helix-loop- 
tail to reveal subtle variations helix genes, which are regulated 
when compared with modem by the myocyte enhancer bind- 
databases. Barry et al. (p. 672) ing factor-2 (MEF2) family of 
found a California marine transcription factors. Lilly et al. 
coastal community that was sur- (p. 688) investigated the re- 
veyed in some depth from 193 1 quirement for MEF2 in Dro- 
to 1933, and by resurveying they sophila, which, unlike verte- 
were able to look at detailed brates, possesses only one MEF2 
changes in a marine ecosystem gene. They have isolated adele- 
that have occurred over many tion that removes the D-mef2 
decades. In the intervening years gene and have found that in 
annual shoreline temperature at embryos lacking D-mef2, myo- 
the site has increased by 0.75OC, blasts are formed and positioned 
and southem species have be- properly, but somatic, cardiac, 
come more dominant at the ex- and visceral muscle cells remain 
pense of northern species. undifferentiated. A common 

muscle cell program requiring 
D-mef2 is thus needed for the 
differentiation of the three 
muscle cell types. 

Seeing and doing 
Newborn babies wriggle about 
and thrash their limbs, but do 
they do this to a purpose? Van 
der Meer et al. (p. 693) attached 
small weights, via pulleys, to the 
wrists of babies from 10 to 24 
days old, and tracked their arm 
motions. The babies moved 

their arms more when they could 
see their hands, either directly 
or on a television monitor, than 
when their hands were hidden 
from them, suggesting they are 
learning to coordinate limb 
motions and visual perceptions. 

Perfectly sinister 
Outstanding musical ability 
and, rarer still, the possession of 
perfect pitch are thought to be 
linked to structural differences 
between the left- and right-hand 
sides of the brain. Schlaug et al. 
(p. 699; see also news story by 
Nowak, p. 616) used magnetic 
resonance imaging to compare 
brain morphology in 30 profes- 
sional musicians and 30 non- 
musical individuals, and found 
that the planum temporale, a 
part of the auditory cortex, was 
larger in the left hemisphere of 
the brains of the musically gifted. 
The difference was correlated 
with possession of perfect pitch; 
musicians without perfect pitch 
could not be distinguished from 
the controls. 
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Five New 
Products 
Every Day. 

TIC 
400 

Sigma scientists work every day on requests for new products from researchers like you. 

Over 50 years ago Sigma produced the first stable crystalline ATP for just one reason ... researchers needed a 

reliable source. This tradition of "listening to our customers" is deeply ingrained in the Sigma philosophy. 

Our R&D scientists constantly review literature to keep abreast of refinements and revolutions in research. 

But without input from our customers, we would never be able to offer such an extensive list of 

new products year after year. 

We added over 2,000 new products to the 1995 Sigma Catalog. That2 more thanjve products every day! 

In addition, our scientists have already manufactured and stocked many new items that will not 

appear in the catalog until 1996. So if you don't find 

what you need, give us a call. You may be surprised; a colleague SIGMA+& 
may already have suggested the product you are looking for! 

- - 

Where Science and Service Come Together. 

Call collect: 31 4-771 -5750, 
800-325-301 0, 
or contact your local Sigma office. 

AUSTRALIA AUSTRIA BELGIUM BRAZIL CZECHREPUBLIC FRANCE GERMANY HUNGARY INDIA ITALY JAPAN 
KOREA MEXICO NETHERLANDS POLAND SPAIN SWEDEN SWITZERLAND UNITED KINGDOM UNITED STATES 

A Sigma-Aldrich Company 
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Every clinical trial calls for an extensive network of high- for a wide range of biotech 

personal attention. No matter quality investigator sites. and pharmaceutical companies, 

how many people, and places, And why we've assembled both large and small, on spec, 

are involved. a team of over four hundred on time and on budget. 

That's why we've devel- professionals to oversee it all. We can do the same for 

oped systems for working with T h e  big picture? you. While making sure that 

tens of thousands of patients. Over the years, we've suc- you don't get lost 

Why we've put together cessfully completed projects in the crowd. PPD - Phamnacoutieal Pmuduc? Inc. 11 5 N. Third w, Hlilmingonngon NC 28401 
910-251-0081 Fax 910-762-5820 Ako RlP, Nolth Cardina and Son Antonio, Taxas 
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EMPLOYMENT EXCHANGE '95 

AAAS Annual Meeting and 


Science Innovation Expo 

Atlanta Marriott Marquis 


17-21February 


HOURS OF OPERATION 

17 February, Friday SCIENCE CAREER DAY Job Fair- 11:OO am-5:00 pm 

EmployerlCandidate Registration, Interview Scheduling 


18 February, Saturday Career Development Seminars - 8:30 am-4:00 pm 

"How to Give Technical Presentations" 


presented by Dr. Paul Antaki, Antaki & Associates, Inc. [8:30-11:45 am] 
"Your Perso'nal Marketing Campaign - Insider's Secrets to Finding A Job in Science" 

presented by Dave Jensen, Search Masters International, Inc. [12:45-2:15 pm] 
"Tactics for Surviving Corporate Downsizing" 

presented by Ed Bocko, Jr., ProTran Resources, Inc. [2:30-4:00 pm] 

EmployerICandidate Registration - 1k00 am-6:00 pm 
Interview Scheduling/Interviews 

19 February, Sunday Career Development Seminars - 8:30 am-5:30 pm 
"White Shirts and Birkenstocks: How to Succeed in Today's Biotech Workplace Environment" 

presented by Dave Jensen, Search Masters International, Inc, [8:30-10:OO am] 
"Projection on Job Outlook in the Biotech Industry" 

presented by Ed Bocko, Jr., ProTran Resources, Inc. [10:15-11:45 am] 
"Career Change Issues: From Academia to Industry" 
presented by Ed Bocko, Jr., ProTran Resources, Inc. [12:45-2:15 pm] 

"Resume Writing Se-minar and Workshop: Resume Writing/Critique" 
presented by Alison French and Greg Stokes, AAAS Human Resources Office [2:30-5:30 pm] 

EmployerlCandidate Registration - 10:OO am-6:00 pm 
Interview Scheduling/Interviews 

20 February, Monday Career Development Seminars - 8:30 am-5:30 pm 

"Your Personal Marketing Campaign - Insider's Secrets to Finding a Job in Science" 


presented by Dave Jensen, Search Masters International, Inc. [8:30-10:OO am] 
"Interview and Presentation Skills I' 

presented by Alison French and Greg Stokes, AAAS Human Resources Office [10:15-11:45 am] 
"Resume Writing Seminar and Workshop: Resume Writing/CritiqueW 

presented by Alison French and Greg Stokes, AAAS Human Resources Office [2:30-5:30 pm] 

EmployerICandidate Registration - 10:OO am-6:00 pm 
Interview Scheduling/Interviews 

21 February, Tuesday Scheduled Interviews Only - 9:00 am-1:00 pm 

G O N ' T  MISS THE AMSIE95 EMPLOYMENT EXCHANGE! THERE IS STILL TIME TO ENROLL!> 
For enrollment forms and more information, contact: Kevin M. Bullock, AAAS Employment Exchange, 
1333 H Street, NW, Suite 1159, Washington, DC 20005. Or via phone: 202-326-7049; via fax: 202-289-4021; 
via internet: kbullock@aaas.org. Recruiters wishing to reserve booth space for the SCIENCE CAREER 
DAY Job Fair should contact Kevin Bullock immediately! Limited space is still available. 

Onsite enrollment for the Employment Exchange begins at 11:OO am, Friday, 17 February. 

http:kbullock@aaas.org
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Highyield sequenci of low.obundonce Pe(3HQs 'ng of blocked proteins 
proteins wih IrnmobXRPRPy) &I&%. 

Information Superhighway 

To elucidate the properties of your protein, let one of 
the Immobilon'" transfer membranes pull out the maximum 
information possible. 

Millipore has developed unique lmmobilon matrices- 
each optimized for different biomolecule studies. 

Immobilon-P is the ideal PVDF matrix for general 
western blotting and immunodetection, delivering stronger 
bands and better signal-to-noise than traditional nitrocellulose. 
The broad compatibility of PVDF makes it particularly well 
suited for amino acid analysis. 

Immobilon-Pm is a specialized PVDF membrane that 
binds three-to-five times more protein than conventional 
PVDF. The capture of peptides or low-abundance proteins 

with nearly 100% efficiency makes this the membrane of 
choice for high-yield sequencing. 

For peptide mapping of N-terminally blocked 
proteins, there's no better choice than Immobilon-CD. Its 
cationically-charged PVDF surface permits reversible sample 
immobilization, allowing protein bands to be eluted from 
the membrane after transfer for sequencing. 

Don't let vital information slip through your fingers. 
Take the high road-and find out what you've been missing. 
For a free sample of the lmmobilon membrane of your choice 
and key references, in the US and Canada call 1-800- 
MILLIPORE ext. 8202. Japan, fax to (03) 3474-9141. 
Europe (fax to our Paris headquarters), +33.1.30.12.71.83. 

Internet lab Catalogue: access URL menu, type:http://www.millipore.com o 1~4~i11ipaecapaatio~ 
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WORLDWIDE 
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WHAT YOU ORDER 
- - 

ORDaRSIt- 

rru=Ge#sRCorp. 
mx : (1) - 861) 551 5291 

Rn#r#=GansarsA 
FAX: (33) -1  43 5668 18 

herciencia is a tri-lingual jour- 
nal of science and technology in 
the Americas. Edited and pub- 
lished bi-monthly under the 
direction of Dr. Marcel Roche in 
Caracas, Venezuela, Intercieneia 
accepts articles and research 
notes in English, Portuguese, 
and Spanish. Feature articles 
focus on development-related 
issues such as agriculture and 
nutrition, health, tropical forests 
and arid lands, forestry, and 
environmental and marine sci- 
ences. 

a 
herciencia is published by 
Interciencia Association, a non- 
profit organization founded in 
1974 in Recife, Brazil, and char- 
tered in Caracas. Interciencia 
Association aims to unite and 
strengthen the scientific commu- 
nities of the Americas. The 
American Association for the 
Advancement of Science (AAAS) 
serves as U.S. liaison to the 
association. 

A 
T o  subscribe, send your name 

and complete mailing address 
with payment (check or purchase 
order payable to INTERCIEN- 
CIA) to: Ms. Helen A. Thomas, 
Interciencia, c/o AAAS lnterna- 
tional Programs, 1333 H Street, 
N.W., Washington, DC 20005 
USA; fax: 202-289-4958; inter- 
net: hthomas@aaas .org 

Suascalmo~ R A ~ 
INDNIDUAL SUBSCRIPIION US $25.00 

INS~IT~~ONAL SSUBSCRIPIIONS: 

DEVELOPING COUNIUIES US $45.00 
USA AND CANADA US $60.00 
EUROPE US $63.00 
ASIA AND AUSlRALASIA US $65.00 



I Tsfor  

WHte tIam*s Butyl, 
np.r * w p . y t  
100% attam l r r l l  

b a l h b k  L a d i u a ,  

AIL shin *n(l M r  Ing., extra large 

trim nlCmp s h v e s  

(r.* .*L a LIY~ 
L m t t r  Ow m H L  L b1.4 
O n n i z d ,  nhd 111 $1 80° $lSOO 

L.tt#. 

Id. I. tL. UP 
Il@t)l w l n i n d  At 

1.Y In.1 i a p h t  e l  
U S  k m h e r  Price. AAAS Member Prirr. M d *  im 11. UP 

1nrlud.s shipping in U.S. lnrluda shipping in U.S. 1.11 bm a d  W t  
scicWcE '*Irn 'I" N..-mbn price: $20 N.m-umhr prlw: 51 6.50 hpdmt  h Llw 

ial Offer: Order two or more 
and receive a 10% discount! 

Its easy to order! 
Call Corrine Hanis at (202) 326-6527, fax her at (202) 682-0816 or mail 
your order to: SCIENCE Tee-Shirt/ 
ATTN: Corrine Harris / 1333 H Street, NW / 
Washington, DC 20005 USA SC~ENCE rIIIIIII-IIIIIIII 

I 
1 

I Yes, l want to show my support for SCIENCE. Please send me the I 
SCIENCE T-shirts I've checked off below. I have enclosed a check for the 

I amount of h e  shirts [plus shipping charges for non-US orders]. l understand I 
I my order is refundable if I am not completely satisfied. I 
( Shipping Address (please print) Payment Information 

US dollar check 
I 

Name Visa AmEx 
Mastercard 

I 
Address Important All paymenk must be I 

mode in US dollars. $25 mini- I I City, State/Province, Country, Postal Code mum order for oll credit cord 
orders. Make check payable to I I Telephone and Fax AAAS Science Publicotions, Inc. 

I F I m u o l b w 4 4  b d*iw m~iddthrn US CMsidetheUS plw~albr6redi$f.rdcIi~. Ricc$od hipping chogcs I 
I subtat n change rithoul mticc. Shim r s u d  musl b. in wloblc mndYon. WoB.. D.C. nstdenn plmm odd w h  lox 

I 
I Credit cord number Expiration dote I 
I Signature 

I AAAS Membership No. 
I 

I Discount: Less 10% for h*o or more t-shirts 
I . . . . . . . . . . . . . .  

Subtotal 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I M i d .  h "I; Add $3.50 per shirtloir delivery I . . . . . . . . .  
I Total Enclosed . . . . . . . . . . . . . . . . . . . . . .  I 
LIIIIIIIIIgIIggIIJ 

Bottom line: If you're not using filters 
with our new Express membrane inside, 
you're spending twice the time on tissue 
culture filtrations. 

Call for details and technical notes 
on the Express membrane in 25m 
Millex@ syringe filters and Sterivex 
syringe- and pump-driven filters. 

In the U.S. and Canada, call us at 
1-800-MILLIPORE. In Europe, fax to our 
Paris office: 33-1-30.12.71.83. 

And ask about two other words 
you'll like: Free sample. 
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E N D O C R I N O L O G Y  

international S y m p o s i u m  o n  S E X U A L  D I F F E R E N T I A T I O N  A N D  M A T U R A T I O N  
sc ient i f ic  O r g a n i z a t ~ o n :I .  ~ i b i( J )  - r o k Y o ,  J a p a n  - arch 2-3 

1 0 t hworkshop o n  DEVELOPMENT A N D  FUNCTION OF THE REPRODUCTIVE ORGANS 
sc ient i f ic  Organ iza t ion :  K. ~ h r t na n d  T .  Hillengij (5) - s t o c k h o l m ,  s w e d e n  - M a y  29-31 

S E X  D I F F E R E N T I A T I O N :  C L I N I C A L  A N D  BIOLOGICAL ASPECTS 
scient i f ic  Organ iza t ion :  I .  A .  H u g h e s  (UK) - c a m b r i d g e ,  Un i t ed  Kingdom - ~ u l ~1-3 

T H E  R O L E  O F  I N S U L I N - L I K E  G R O W T H  FACTORS IN O V A R I A N  P H Y S I O L O G Y  
sc ient i f ic  Organ iza t ion :  D .  ~ e ~ o i t h(USA) - ~ o n t p e l l i e r ,P r a n c e  - .September  13-16 

G O R D O N  R E S E A R C H  C O N r E R E N C E S  
co-sponsored by A r e s - S e r o n o  S y m p o s i a  for  Europe 

A N G I O T E N S I N  
11 Ciocco, B a r g a ,  ltaly - April SO-May 4 

C H R O N O B I O - L O G Y  
11 Ciocco, B a r g a ,  ltaly - April SO-May 5 

B I O L O G Y  OF A G I N G  
1 1  Ciocco, B a r g a ,  ltaly - May 7-12 

CAT€C H O L A M I N E S  
1 1  Ciocco, B a r g a ,  ltaly - May 7-12 

S U P E R C O N D U C T I V I T Y  
~ u r o t e l ,Les  ~ i a b l e r e t s ,switzerland - s e p t e m b e r  17-22 

M A G N E T I C  N A N O S T R U C T U R E S  
Klos t e r  Irsee,  Irsee,  Ge rmany  - .September  17-22 

SOLID STATE C H E M I S T R Y  
Klos t e r  Irsee,  Irsee,  Ge rmany  - ~ e p t e m b e r24-29 

S T A P H Y L O C O C C A L  DISEASES 
Klos t e r  Irsee,  Irsee,  Ge rmany  - ~ c t o b e r1-6 

G E N E R A L  I N 1 0 R M A T I O N  
NO f o r m  of p r o m o t i o n a l  a c t i v i t y  by a n 3  p h a r m a c e u t i c a l  c o m p a n y  is allowed at 
A r e s - S e r o n o  S y m p o s i a  Congresses. 
There  i s  n o  charge for a d m i s s i o n  to t h e  s c i e n t i f i c  s e s s i o n s  of t h e  i n t e r n a t i o n a l  s y m p o s i a .  
T h e  r e g i s t r a t i o n  fee  will e n t i t l e  t h e  p a r t i c i p a n t  to t h e  auxiliary c o n g r e s s i o n a l  services. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( ~ l e a s eprint o r  type) I would like to  receive information about: 
6 
0 

~ l e a s esend t o  Ares-Serono Symposia Fax 6144291324 - Via ~ a s i l i n a ,125 - 00176 Rome, ltaly 
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