




Thinking about a high performance 

PCR Thermal Cyclers 

4 thermal cycler for PCR at an affordable 
price? Think tuice-about the GeneAmp* - PCR System 2400 and the GeneAmp* PCR 

System 9600 from Perkin-Elmer. 
Both GeneAmp' PCR Instrument Systems set 

the standard for reliable performance for oil-free 
PCR applications. And both offer unprecedented 
accuracy, reproducibility and speed. 

Designed for the individual researcher, the 
24-well System 2400 features a unique graphical 
user interface for faster, easier programming. The 
System 9600 is ideal for 96-well applications and 
lets you use PCR protocols developed on the 2400, 
to achieve the same results without reoptimization. 

Perkin-Elmer offers a full line of optimized 
PCR reagents, specialty kits for advanced appli- 
cations, and disposables for GeneAmp PCR 

port and comprehensive expertisejust what 
you expect from the leader in PCR technology. 

So think twice. Choose the system that fits 
your throughput needs and budget. With the 
GeneAmp PCR System 2400 and 
PCR System 9600, you can't go 

To order or to request info 
1-800-345-5224. Outside the U.S. 
contact your local Perkin-Elmer 
You can also visit our hotae pag 
at http://www.perkin-elmer.com. 

J& ~c&.Jspan T~I:'(MTJ) 80-8500 Fax: ( M ~ ) B M ~ ~ M  
w h u h  rn ci .  w m  lei:aS651-mn Fax: 9-5- 
h t r &  Wboumc. A W i :  (ffl) 92128585 Far: (03) 92128Yn 

Perkin-Elmer PCR reagents are M o p e d  and 
nia~~ufxtured by R* Moleah Systems, IN., @ 
Branchburg, Newhrsey, U.S.A. 

Instrument Systems. All are backed by our PCR GsnsAnp ~sa~plslsrad brdsmarXot Roche Uoleculu Syslmm. IN. 
I h t ~ P C R p m r m k ~ ~ h C U S  pMbormd 
4 Mmmn-La Roche Inc nd f Mrnm~Ia  Roche LM 

~erformance guarantee, worldwide technical sup- PaHn-Omaba~tndasPrtdbPt*HIUmCorprmim 
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Sequenase 
for the most 
impressive ,..;,-.-. ......... -;.... ..= ...... ~. . .~~ . . . .~ .SP. .~ . .~ .~ . . .oO~~~. . . . . .Lu . r .s l  - 

sequencing 
performance 

The bench mark sequencing performance of even peak 
heiits and long read spnanymous with ~ y & a e a d a d p c a M ~ ~ ~ ~ a ~ . r e ~ 4 b e B c d p r i m  

T7 %uenaseTM, is now possible from cycle sequencing +rc4.cSiaM 
c D . t s r s p l b d C r m - a - )  

methods using %rmo Squenase'IW. 

A novel thermostable polymerase which uses dideoxy- 
nucleotides as readily as deoxynucleotides, Thermo Sequenase* 
has been &doped by -Amershamm based on pioneering work 
by Tabor and Ri&ardson("' and licensed exclusivdy from . 

Haward Medical School. 

Thermo Sequenase kits opt&d for fluorescent sequencing 
using dye primer and dye terminator chemistries are now 
available, including kits for the -stra DNA automated 
sequencing instrumentation range.. 

But don't just take our wprd for it - one look at the results 
from leadi i  researchers and you will be impressed! 

T H E R M O ~ > ~ U ~ ~ U S ~  
1 Prod. Natl. A d  SCI ,USA, 92(14), pp.6339-6343, (1995). 

Amathnm I n r ~ o o a l  plc 
Amershm Phe, Lirtle Chalfont, 
Bu-bire, HF'7 9NA England. 
Tel: 01494 544000 
Fax: 01494 542929 

For l i d e x  information 
contact your local office. 

Amstnlh Fnnce Norway 
~ydney (02) 894-5188 k Ulis (1) 69-1828-00 Giemun (67) 54-63-18 - -  
selsmm 
Gent (092) 41-52-70 
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Birker6d (45) 82-02-22 
F a  East 
Hong Kong (852) 802-1288 

(05307) 930-0 
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Madrid (91) 304-4240 

(02) 508 8220 
Jnpvl 
Tokyo (03) 38-16-6161 
Nedalnad 
's-- (973) 41-83-35 

Sweden 
Solna (08) 734-08 00 
Switzalond 
Z& (01) 3157050 
UKSnkr 
Lmk Chalfwt 0800 515313 
USA Artiogton Heights 
IL 800 323-9750 rz (0) 1444 544100 
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Axisymmetric merger of two black holes to form a theory of caustics. Time t is plotted on the vertical axis, 
single asymptotically spherical black hole. Yellow lines z is the symmetry axis, and p is the other cylindrical 
(paths of light rays) are tangential generators of the coordinate axis. The coordinate angle 4 is suppressed 
black hole surfaces. Behavior of these rays and their in the figure. See page 941. [Image; National Center for 
singularities can be understood in terms of the classical Supercomputing Applications] 
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I am- 

... aulomatewilh the W4bot ;,S 
Whatever your reasons for considering 
automation - saving time and 
money, increasing productivity, 
improving consistency and quality, or 
just escaping endless minipreps - 
the QIAGEN BioRobot" 9600 is just 
what you need. 

The BioRobot 9600 means: 

stateof-theart robotics 

renowned QIAGEN purification 
technologies 

96 preps every 2 hours, with just 
5 minutes of hands-on time 

user-friendly, Window$ based software makes adapting the BioRobot 9600 to other applica- 

The BioRobot 9600 is ideal for automated preparation tions fast and easy. 

of ultrapure DNA for sensitive applications such as For more information or to set up a demonstration in 
sequencing, transfection, or microinjection, yet your lab, call QIAGEN today - and see how the 
versatile enough to handle a multitude of other general BioRobot 9600 will save you time, money, and days 
laboratory procedures. Simple point-andclick software full of minipreps. 

Ganrmy: QIAGEN GmbH Tel. (012 103892-0, Fax (0)2103892-222 UYr EL Gmdc Ql4GEN Inc. Td. 80042t-8157, Fax 80071 82056 
UK: QIAGEN W. Tel. (01306) 740 444, Fax (01306) 875 885 Swhdod: (WOW& Td. [0)61 3179420, Fax (+51 3179422 
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edited by PHIL SZUROMI 

Play at the plates 
Reconstruction of plate motions 
from the details of magnetic 
anomalies formed at spreading 
ridges is critical for interpreting 
the causes of many geologic 
events and features. A key area 
for reconstructing the motions 
of many plates is in the South 
Pacific Ocean, where spreading 
has been occurring between the 
Antarctic and Pacific plates. 
Cande et d. (p. 947) analyze 
magnetic anomalies in this 
poorly surveyed region to re- 
construct the spreading history 
of these plates during the past 
65 million years. A major 
change in the relative motion 
between the Pacific and Ant- 
arctic plates occurred about 6 
million years ago. 

Tune-up and alignment 
Organic molecules that show' 
strong second-order nonlinear 
responses have many potential 
uses in optics and electronics. 
However, this response depends 
not just on molecular properties 
but requires a specific molecu- 
lar arrangement in the mate- 
rial. Kauranen et d. (p. 966) 
were able to force organic mol- 
ecules into the desired arrange- 
ment by attaching them to a 
helical backbone. This supramo- 
lecular approach increases the 
nonlinear response of the mate- 
rial and could be used to opti- 
mize the second-order nonlin- 
ear response of other compounds. 

Plastic oscillator 
Polymer transistors and logic 
circuits are desirable for low- 
cost mass-produced electronic 
applications, but their perfor- 
mance needs to be comparable 
to that of silicon devices to make 
practical devices. Brown et d. 
(p. 972) have developed poly- 

Lymphocyte homeostasis 
The immune response relies on selection and massive expansion of 
a small number of lymphocytes of appropriate antigenic specificity. 
Subsequent down-modulation of the response prevents the build- 
up of large numbers of activated lymphocytes. Unlike activation, 
down-modulation has been refractory to molecular analysis. Now 
Waterhouse et d. (p. 985; see the Perspective by Allison, p. 932) 
suggest that the T cell surface molecule CTLA-4 plays a critical 
role in negative regulation. Mice lacking CTLA-4 suffer a severe 
lymphoproliferative disorder and die within weeks of birth; T cells 
from these animals proliferate spontaneously. Adding further in- 
terest, CTLA-4 shares sequence homology with CD28, a surface 
receptor known to be involved in the stimulatory phase. 

mer field-effect transistors that 
exhibit voltage amplification- 
a prerequisite for constructing 
more complex circuits. Fabrica- 
tion was made possible by the 
use of solution processing of con- 
jugated polymers. A five-stage 
ring oscillator was built to show 
that the polymeric transistors 
could drive subsequent gates. 

PCB processing 
Polychlorinated biphenyls 
(PCBs), once released into the 
environment, can be long-lived 
pollutants. Some microbes can 
degrade these stable aromatic 
compounds by adding two hy- 
droxyl groups and cleaving the 
modified aromatic ring, thus 
forming more biodegradable 
products. Han et d. (p. 976) 
present the crystal structure of a 
metalloenzyme that catalyzes 
the cleavage reaction, enabling 
them to define the coordination 
of the modified PCB by the iron 
atom and possible flexibility in 
handling chlorinated substrates. 

Quality, not quantity 
Precise cell division patterns 
may play a role in the determi- 
nation of cell fates during de- 
velopment. Such divisions may 
be needed for proper distribu- 

tion of determinants necessary 
to ensure the correct cell fate. 
De Nooij and Hariharan (p. 983; 
see the news story by Roush, p. 
916) examined the requirement 
for the second mitotic wave in 
the establishment of proper fates 
in the Drosophih eye. After 
blocking the second mitotic 
wave with the expression of a 
human cyclin-dependent ki- 
nase inhibitor p21, each cell 
type was still specified even 
though the proper number of 
precursor cells was not present. 
Thus cell fate can be uncoupled 
from the normal pattern of cell 
division in the eye. 

Shifting origins 
of replication 

In certain viral genomes, the 
origins of DNA replication are 
defined by a specific DNA se- 
quence. In higher organisms, 
however, the nature of a DNA 
replication origin has resisted 
definition. Hyrienet d. (p. 994), 
in studying the ribosomal RNA 
genes of the frog, Xenopw, show 
that initiation of nuclear DNA 
replication may be modulated 
by the developmental state of 
the cell. Early in development, 
when the embryo is undergoing 
a period of rapid cell division 
with little transcriptional activ- 
ity, DNA replication in the ri- 
bosomal RNA gene cluster ini- 
tiates without regard to a spe- 
cific DNA sequence. However, 
after the mid-blastula transition, 
replication initiation becomes 
confined to the intergenic ribo- 
somal DNA spacers. 

Low-impact 
insect flight 

Animal navigation requires not 
only the ability to move but 
also the ability to detect and 
evade objects and predators. 
How, for example, does an in- 
sect avoid collisions with av- 

Benign HIV-1 strain 
Not all strains of HIV-1 neces- 
sarily produce immune defi- 
ciency. Deacon et d. (p. 988; 
see the news story by Cohen, p. 
9 17) have sequenced HIV- 1 
from a blood donor and a group 
of six recipients who have not 
shown HIV-disease symptoms 
despite being infected for 10 to 
14 years. Deletions were found 
in the nef gene and the U3 re- 
gion of the long-terminal re- 
peat. Because the lack of disease 
progression appears to depend 
on the virus instead of the host 
immune system, these results 
suggest a possible use of such 
HIV strains in live vaccines. 

Object 

proaching objects that vary in 
size and velocity? Hatsopoulos 
etal. (p. 1000) present ananaly- 
sis of computation performed by 
a visual neuron of the locust 
that multiplies angular accel- 
eration by an inverse exponen- 
tial function of angular size. This 
function increases with ap- 
proach but reaches a maximum 
prior to  impact, providing 
enough time for escape. 
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MAPPING 

GENOME 
Advanced by a diverse 

range of 8-Base Cutters 
from New England Biolabs 

At  New England Biolabs, we  are dedicated to 

producing highly-pure restriction enzymes for 

the manipulation and analysis of genomic DNA. 

Our diverse range of 8-base cutters includes 
. recombinant Not I, Asc I and Sfi I. And now, 

NEB introduces recombinant Fse I which offers 

both the exceptional purity and unmatched value 

essential for success in your genomic research. 

Fse l #588S 100 units Pac l #547S 100 units 
& #588L 500 unlts #547L 500 units 

F... G G C C G G'C C . 3  5' ... T T A AT'T A A...3' 
3' ... C CAG G C C G G...5' 3' ... A ATATA A T  T...5' 

A s  l X558S 500 units Pme I #560S 100 units - 

(plf,. #558L 
2,500 units #560L 500 units 

5' ... G G'C G c G c c...3' r...~ T T T'AA A C  ... 3- 
3' ... C C G C G CAG G...5' 3' ... C A A AJ T T G ... 5' 

Not l #189S 500 units Sfi I #123S 2,000 units 
#189L 2,500 units #123L 10,000 units 

5' ... G C'G G c c G c ... 3' 5 G G C C N N N N ' N G G C C  3 

3' ... c G c c G GAc 6 ... 5' 3 C C G G N , N N L h C C G G  5 

I 
For more ~nformation about 8-Base Cutters from New England Biolabs 

contact us at 1-BW-NEB-LABS or via the Internet at mfoOneb.com. 

New England Biolabs Inc. 32 Tozer Road, Beverly, M A  01915 USA 1-800-NEB-LABS Tel. (508) 97-5054 Fax (508) 921-1350 email. info@neb.com 
New England Biolabs Ud., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info8ca.neb.com 

New England Biolabs GmbH. Federal Republic of Gemany Tel. 10130) 83 30 31 (06196) Xt3l Fax (06196) 83M email: info8de.neb.com 
New England Biolabs (UK) Ltd. Tel. (0800) 31 8486 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com 

DISTRIBUTORS: Australia (0751 94-0299; Belgium (080011 9815; Brazil (0111 60-350; Denmark 1311 56 20 00; Finland 1901 420-8077; France I11 34 60 24 24; 20 years and beyond. .. 
Greece (01) 5226547; Hong Kong 649-9988; India (542) 311473; Israel 1031 5351205; Italy (02) 38103171; Japan (03) 3272-0671; Korea I021 556-0311; Mexico (5) 519-3463; 
Netherlands (0331 95 W 94; New Zealand (09) 418-3039; Norway 22 22 04 ll; Singapore 4457927; Sweden (08) 7348300; Switzerland (0611 481 47 13; Taiwan (02) 8802913 .~ . 
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o conventional centrifuge keeps pace with the 
new 25,000-rpm Avanti J-25 High-Performance 
Centrifuge Systems from Beckrnan. Everythmg about 
the Avanti J-25 series - h m  their innovative SR' drive 

to their new lightweight, large-volume rotors helps you 
perform more separations in less time. k P 
ACCELERATE YOUR THROUGHPUT,, 
WHILE CUTTING RUN TIME 
Now your lab can complete more separations, more 
quickly, than with any conventional high-speed. 9 , 
That's because the Avanti J-25 offers 
speeds and g-forces, with larger volumes, than 
any competitive model. A high-torque SR 1 
direct drive makes these benefits by 
accelerating and braking in up to half the time of 
conventional high-speeds. Set-up is quick and easy. And with 
the J-251, you're freed from rotor ID by an innovative Instant 
Rotor Identification System (IRIS"). 

SAFE FOR THE EWVIRONMENT,..AND FOR YOU / 
Because Beckman shares your concerns about emiron- / 
mental safety, the Avanti J-25's brushless SR drive 
is air-cooled, and an advanced refrigeration 
system eliminates CFCs h m  its design. The Avanti 
5-25 also consumes much less power, produces less 
than half the heat, and is 500/a quieter than conventional 
models. Compliance with some of the world's highest 
standards for quality and operator safety is guaranteed by 
CE marking, UL and CSA approval. 

High-performance productivity is another part of the Ti 

Beckman Plus, that extra level of personalized service and 
support available only from Beckman. For more information 
about the Avanti 5-25 series, contact one of our sales 
offices worldwide. 

* SR drives ore 
Switched Re11 

m n u j  
rcronce 

zctured by Beckmun 
Drives Limited. 

with rechnology licensedfiom 

' . ' - '  ,? ?,:. 3 gy:*-, p$- --1. =<*$ :.re- . f .  
-2 . . . .  , . - I -. -* - , .> .;:,;;+d3 ., * , ; <- 1 Z i  

d< .L be: - *>., 9 
Worldwide Offices: Africa, Middle Easi, &tern ~ k p e  ( ~ m l a n d )  (22) 994 07 07. Austraiia (61) 02 816-5288. Austria (2243) 7292164. Canada 
(800) 387-6799. China (861) 5051241-2. France (33) 1 43 01 70 00. Germany (49) 89-38871. Hong I(wg (852) 814 7431. Italy (39) 2-953921. Japan 
3-3221-5831. Mexico 525 575 5200, 525 575 3511. Netherlands 02979-85651. Poland 408822,408833. Singapore (65) 339 3633. South Africa 
(27) 11-805-201415. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (01494) 441181. 
U.S.A. 1-800-742-2345. 
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I membranes I 
are created 

equal 
When it comes to fast flow and 

low protein binding, only Millipore 
gives you both in one membrane. 
The Millipore Express" Membrane 
is made from a patented surface- 
modified polyethersulfone (PES) 
design. Just look at how we com- 
pare, even to other PES membranes. 

0.22 urn Membranes 

Available in a wide range of 
filtration devices, including Millex@ 
Syringe Filter Units, the Millipore 
Express Membrane is now also 
offered in the Stericup" Vacuum 
Filtration and Storage System. Filter 
from 10-1 000 rnL of tissue culture 
media, dilute protein solutions or 
microbiological media in half the 
time without sacrificing recovery! 

Call or fax for more information. 
U.S. and Canada, call Technical 
Services: 1 -800-MILLIPORE 
(645-5476); in Japan, call: 
(03) 3474-91 1 1 ; in Europe, fax: 
+33.88.38.91.95. 

MILLIP~RE k B  CATALOG O N  INTERNm 
ACCESS URL MENU AND PIPE: 

http://www.millipore.com/exprerr 

U.S. PATENT NO. 5,444,097 I 

Circle No. 42 on Readers' Sewice Card 

I 'Vorldwide Adjuvant of Choice - r" *>& -. 

+ High, Ion, .'asUng titers 
+ Reliable alternative to 

Freunds 

+ Animal safe 

- Antibody speclrlc I 
SAVE YOUR 
COPIES OF 

SC~ENCE 

These c u s t o m - d ,  imprink! 
cases and biders are ideal for pro- 
tecting your valuable Science copies 
from damage. Each binder or case 
holds one volume of Science, or 13 
weekly issues- order four binders or 
cases to hold a complete year of 
issues. Constructed from reinforced 
board and covered with durable, 
leather-like red material and 
stamped in gold, the cases are V a  

notched for easy access; binders 
have a special spring mechanism to 
hold individual rods which easily 
snap in. 

l3-d~ lWnden 
One $ 8.95 $11.25 
Three $24.95 $31.85 

I Six $45.95 $60.75 1 

' SCIENCE I 

I J - J m r l ~ . D e p t . P s S C E  I 
I 4 9 B ~ M e A v e n w ,  
I Phbd@hh,PA19134 

I 
I ' Endosed is $ for I 

I c a s e s : B l ~ . A Q d  1.a-Ew I i c&Mnder for pastage & handlhg. i 
Oulsirle USA $3.60 per cawbinder 

I (US funds onty). PAfeskients add 7% I 
I m" I 
I - I 
1 -  No P.O. Bm H.nb.n Pkm I 
I w I 
1 -  I 
1 CHAROEORDERS (MinimumS15): Am I 

Ex,Vlsa,MC,DCaeceped.Sendcard I 
I nm,r.Exp.d.* 
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Now.. . 
Read DNA, 
RNA, and 

Proteins 
Directly 
SPECTRAmax 250: 

IT'S MORE THAN A MICROPLATE READER 

SF-"' 250 combines the ttmabiity of a spec- 
q h o t o m m  with the efficiency of a microplate reader. 
Siplifj dpis using the speed and convenience of 
a microPL~rmat. 

Direct U\T msaswcmeats in a microplate 
Dkectly detamine the concentration of up to 96 different 
DNA, RNA, or protein samples in a few seconds using a 
SPECTMplate W amsparent disposable 
microplate. Protocols are included to 
DNA samples by calculating A 
six different wavelengths to quantitate your sampb. 

W M S ~ ~  
scan from 250-750 nm, in 1 nm incre- 

ments, OR a sp % wells of your microplate to determine the 
b r p t i o ~  maxinu of you sample. Analyze column frac- 
tions & cf.laracterjze d;e comp\tion of hoiganic samples. @$ UVTW--TE bs-pw 
The built-in spreadsheet es of SOFT& PRO give 
you oampkete c o n d  of ns and data presentation. 
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R E M O V  

Restriction and DNA 

I modiQmgenzymesace 
adsorbed by 

$ MImpurem-.Bz. 
dsDNA passes freely. 

I ,..A is retained by 
ultrafilter in Miw,,~? 
Salts pass freely. 

C O N C E N T R E  

1 E A S Y  

F A S T  

PHENOL - FREE 
-. 

ENZYME REMOVAL 
FROM DNA 

IN 30-SECONDS 
with Micropure"-EZ 
New born Amicon 

Micropure-EZ opens a simple, phenol-free way to 
remove restriction enzymes and DNA-modifying 
enzymes from up to 250 p1 of reaction mixtures 
containing double-stranded DNA. Micropure-EZ 
contains a membrane with high affinity for protein 
but none for dsDNA. Placing the enzyme reaction 
mix into the device and spinning for 30 seconds 
yields enzyme-free DNA. 

To concentrate or desalt the DNA, or to exchange 
buffer, combine Micropure-EZ with Amicon's 
Microcon microconcentrator. All steps take place in 
the single unit, in a few minutes. 

b Save Time 
Reduce hands-on time, especially when 
processing multiple samples. 

b High DNA Recovery 
Typically 90% or higher, with rinse. 

b Safe 
Phenol-free. No organic solvents. 

For More Information: 
By phone or fax 1-800-343- 1397 
For literature only, phone 1-800-426-4266 

Amicon, Inc., 72 Cherry Hill Drive, Beverly, MA 01915 
Tel: (508) 777-3622 Fax: (508) 777-6204 
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New AmpliTaq" FS Enzyme 
-. 

i - I 

, . + 
m . + .  . . , . . , , , .\ . , 

Even peaks make mutation detection even easier. 



- Sigma has provided 

r" biochemicals and 

reagents to the 

research community for over fifty years. 

This experience allows us to keep pace 

with the dynamic nature of a specialized 

discipline like pe&de research. Sigma's 

staff of organic/peptide chemists develop, 

, h 
produce, and support the largest 

collection of peptides, 

amino acids, and peptide 

synthesis reagents available. Our experience 
p r o d u a s - - p ~ O p i d d  

Cavmel-,-.Plldm 
with the latest techniques in peptide 

chemistry and state of 1886-96 Peptldbs & Amino A c i a  W m g  

the art instrumentation i mted in w comprehensive new catzlog. A co~ection 

allows us to produce 

of over 4,000 peptide-related products including 

Bioactive Peptides, Protease Substrates, Amino Acids, 

and Peptide Synthesis Reagents is presented. 

PEPTIDES AND 
only the highest quality products. *SIGMA AMINO ACIDS 

CircleNo.64onFEeaders'SetviceCard 

CHEMICAL COMPANY 

Address P.O. Box 14508 St. Louis, Missouri 63178 
Phone 800-325-3010 Collect Outside USNCanada: 314-771-5750, 
Fax 800-325-5052 Collect Outside USNCanada: 314-771-5757 
Internet bttp://www.sigma.siaZ.com 

AUSTRALIA AUSTRU BELGIUM BRAZIL WECH REPUBLIC 
KOREA MEXICO NETHERLANDS POLAND SPAIN 

PRANCE GERMANY HUNGARY INDIA ITALY JAPAN 
SWEDEN SWITZERLAND UNITED KINGDOM UNITED STATES 



Holmes and Watson 

..,. Wasn't that 
Crick and Watson? 

L What do you want, a prize? 
the pioneers of biotechnology, is committed to serving the 
changing needs of the international scientific community. P: 
Call for entries 
You must be a recent Ph.D. graduate (awarded between 
1 January and 31 December 1995) working in molecular 
biology. Submissions must be in the form of a 1000 word 
essay, in either English, French, German, Spanish, Japanese 
or Chinese (Mandarin), on your thesis, highlighting the sig- 
nificance of its contribution and overall implications in the 
field. The winning essay will be published in Science. 

Closing date for entries is 31 May 1996. 
The,prizes will be presented in Stockholm, Sweden, 
during December 1996. 

Perhaps you don't have to be 
quite this young, but in 

Full details and the required entry form can be requested from the administrator, 
at the address below, or via Science's homepage 

(http:llwww.aaas.org/science/prize.htm). 

m m  recognition of the work 9 for that is done during prepara- 
Oung Scientists tion for a doctorate, 

IN M O L E C U L A R  B I O L O G Y  1996 Pharmacia Biotech and 
Science are joining forces to 

encourage scientists at the start of their careers. This major 
new world-wide prize will include US$20,000 awarded to 
the best young scientist of the year, and up to 7 additional 
prizes of US$5,000 each. 

For 116 years Science has been one of the world's lead- 
ing scientific journals, promoting science through print, 
exhibitions and conferences. Pharmacia Biotech, as one of 

The Award Committee 
Pharmacia Biotech & SCIENCE Prize for Young Scientists Pharmacia Enquiries from E u q e  -Science In-ti04 14 George IV, Cambidge, CE2 1, ,. 

Biotech Tel: +44 1223 302067, FX +44 1223 302068 

Enquiries from USA and all other regions - 1333 H Street, NW, Washington, DC 20005 USA. 
SC~ENCE 

Tel: 202-326-6501, Fax: 202-289-7562 
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IPHARMACIA BIOTECH & SCIENCE PRIZE 

Grand Prize Winner 
I harmacia and Science are 
pleased to announce the 1995 
grand prize winner of the 
Pharmacia Biotech & Science 
Prize for Young Scientists. The 
winner of the 1995 grand prize 
in molecular biology was cho­
sen from among the first- and 
second-prize winners from 
three geographical areas— 
North America, Europe, and 
the rest of the world. The 
grand prize has been awarded 
to the winner of the first prize 
for North America, Michael O. Hengartner, 
for his essay on programmed cell death in 
the worm Caenorhabditis elegans. This essay, 
reprinted on the opposite page, describes 
his doctoral research in the Department of 
Biology at the Massachusetts Institute of 
Technology (MIT). 

Dr. Hengartner was born in St.-Gallen, 
Switzerland, but grew up in Paris, France; 
Bloomington, Indiana; and more recently 
Quebec City, Canada. After an initial foray 
into physics, he turned to biochemistry and 
started his research career in the laboratory of 
Guy Poirier at Laval University investigating 
polyADP ribosylation. His Ph.D. was awarded 

M. O. Hengartner 

in 1994 by MIT for research 
performed in the laboratory of 
Robert Horvitz. He subsequent­
ly moved to the Cold Spring 
Harbor Laboratory as an inde­
pendent staff member, where 
he has a laboratory in the space 
previously occupied by Barbara 
McCHntock. His present re­
search continues his work on 
the function of ced-9 in C. 
elegans and its upstream regu­
lators and downstream targets. 

First- and Second-Prize Winners 
First-Prize Winner in Europe: Lauri A. 
Aaltonen, for his essay "Molecular Genetic 
Background of Hereditary Nonpolyposis 
Colorectal Cancer," which is based on work 
performed in the Department of Medical 
Genetics, Haartman Institute, University of 
Helsinki, Finland, for his Ph.D. He received 
his M.D. from the University of Helsinki 
and continues his work on colon cancer ge­
netics in the Haartman Institute. 

First-Prize Winner Outside of Europe and 
North America: Fiona Topfer, presently in­
vestigating autoimmune disease in the 
Laboratory of Immunology, National Insti­

tute of Arthritis and Infectious Diseases, 
the National Institutes of Health, Bethesda, 
Maryland, for her essay "Tolerance and Im­
munity of La and Ro." She obtained her 
B.S. from the Australian National Univer­
sity and her Ph.D. from the Flinders Uni­
versity of South Australia in the laborato­
ries of James McCluskey and Tom Gordon, 
where she studied autoimmunity in mice. 

Second-Prize Winner in North America: 
Arnim Pause, for his essay "Functional 
Analysis of the Mammalian Cap-Binding 
Protein Complex eIF-4F." The essay de­
scribes his doctoral research in the Depart­
ment of Biochemistry at McGill University 
in the laboratory of Nahum Sonenberg on 
the mechanisms of translation. Dr. Pause 
received his B.S. and M.S. degrees from the 
University of Konstanz, Konstanz, Ger­
many, and is now in the Cell Biology and 
Metabolism Branch, National Institute of 
Child Health and Human Development, 
National Institutes of Health, Bethesda, 
Maryland, where he studies the von 
Hippel-Lindau tumor suppressor protein. 

The full text of the essays written by the 
first- and second-prize winners of the 
Pharmacia Biotech & Science Prize can be 
obtained from the Beyond the Printed 
Page section of Science's home page at 
http://www.aaas.org/science. 

Pharmacia^ 
Biotech&SciENCE 

Prize for 
Young Scientists 

IN M O L E C U L A R B I O L O G Y 1 9 9 6 

The Pharmacia Biotech & Science 
Prize for Young Scientists has been 
established to provide support to sci­
entists at the beginning of their ca­
reers because both organizations be­
lieve that such support is critical for 
continued scientific progress. In 1996 
the prize will recognize outstanding 

graduate students in molecular biology, from all regions of the world. 
This international prize will be awarded for the most outstanding thesis 
in the general area of molecular biology as described in a 1000-word es­
say. The prize will be presented at a ceremony in Stockholm during De­
cember 1996, and the winning essay will be published in Science. 

For the purpose of this prize, molecular biology is defined as "that part 
of biology which attempts to interpret biological events in terms of the 
physico-chemical properties of molecules in a cell" (McGraw-Hill Dic­
tionary of Scientific and Technical Terms, 4th Edition). 

Rules of Eligibility 
1. Entrants must have been awarded their Ph.D. between 1 January 
and 31 December 1995. Candidates for M.D./Ph.D. degrees are eli­
gible to compete for the prize in either the year the Ph.D. is awarded 
or the final degree is awarded. 
2. The research described in the entrant's thesis must be in the field of 
molecular biology as described above. 
3. The prize will recognize only work that was performed while the en­
trant was a graduate student. 
4. The prize will be awarded without regard to sex, race, or nationality. 
5. Employees of Pharmacia Biotech, Science and AAAS, and their 
relatives are not eligible for the prize. 

Procedures for Entry 
Materials may be submitted in either English, French, German, Spanish, 
Japanese or Chinese (Mandarin). The entrant must submit the follow­
ing items: 
1. An essay, written by the entrant, that describes his or her thesis work 

and places it in perspective with respect to current research in molecu­
lar biology. The length of the essay must not exceed 1000 words. 
2. The abstract of the thesis (not to exceed four typed, double-
spaced pages). 
3. A one-page letter from any thesis committee member, or the entrant's 
advisor, commenting on the applicant and the significance of the work. 
4. Typed listings of the following information: a) All published/in-press 
papers based on the thesis work. List full citation, including title and 
authors, in order, b) Academic and professional awards and honors 
the entrant received as a student, c) Relevant professional experience 
(work, presentations, etc.) 
5. A completed entry form, which can be obtained at addresses below. 

Deadline for Entries 
All entries must be postmarked no later than midnight 31 May 1996. 

Awards 
The judges may select up to three winners for each of the four geo­
graphic regions. The number of prizes awarded to each region is at 
the discretion of the judging panel and will be based on the relative 
quality of the submissions. Total prizes will not exceed eight. The 
judges may choose not to award a prize to one or more of the regions 
if they determine that such a prize is not warranted. All regional win­
ners will compete for the grand prize of US$20,000. The regional win­
ners who do not receive the grand prize will be awarded US$5,000. 

Winners will be announced in Science and the prize will be awarded in 
Sweden in early December. The grand prize essay will be published 
in Science. 

Full details and an entry form can be requested at the addresses below or ob­
tained on the internet at http://www.aaas.org/science/prize.htm 

Pharmacia Biotech & Science Prize for Young Scientists 
Science Magazine, 1333 H Street, NW, Washington, DC 20005 USA. 
Tel: 202-326-6501, Fax 202-289-7562, E-mail: science_editors@aaas.org 
or Science International 14 George IV Street, Cambridge, CB2 1HH, UK. Tel: 
+44 1223 302067, Fax +44 1223 302068, E-mail: science@science_int.co.uk 
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RECORD-BREAKING 
iompact, rapid and quiet: the new Centrifuges 5417 C and 54 17 R. With or without 

A 
refdgeration, with high capaciy (30-place rotors), extreme acceleration (to 14,000 rpm = 20,800 x g 

Th@ bmthm include Shorf sptn, Soft Run, 

and Jsts more. The integrated fah of the 

rotordrambx JieHsm~atedmdW5417R 
. . 

twmperrature of 4 C evsn at tfle mm'munn rotational 

~ 1 p e e d W W ~ k 3 ~  mr#Ae its W l .  €# Uls may centrrrfqpsf ' 
> ,  

I 
technology and operating convenience of these expert models! 
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