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4 Out of 5 Electroporation References 1 
Specify the Bio-Rad Gene Pulser" System 

Gene Pulser References 

Check our references. 
You'll find that more 
scientists use the Gene 
Pulser for bacterial 
electro-transformation 
than all other electro- 

poration units combined.* And our track record 
for electroporation of eukaryotic cells is just as 
impressive. 

Why? Because we've pioneered a practically 
designed transfection system that gives you the 
feedback you need to standardize conditions to 
those of other labs and to reproduce them 
from day to day. And because we've established 

References to AU Other 
Electroporation Units Combined 

the most extensive applications support 
availablewe'll even supply you with otherwise 
unpublished protocols. 

No matter what cells type you work with, from 
Acholeplasma to Yersinia, alder tree protoplasts to 
primary human lymphocytes, Bio-Rad will get 
you up to speed quickly. Request your free copy 
of our comprehensive applications binder by call- 
ing 1 -800-4BIORAD. 

* The Gene Pulser is cited in 86% 
of all published bacterial electropora- 
tion articles(gathered from on-line 
data bases). 

Chemical U.S. (BW) 4BIORAD California Ph. (415) 232-7000 Fx. (415) 232-4257; New York Ph. (516) 756-2575 
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England Ph. 44.1442323 25 52 Fx. 44/44.%9118; New Zaeland. Ph. W44W3099. Fx. W443&?97 
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COVER Computer-enhanced portrait of a foam surface in triplicate. False color and 
spatial filtering have been used to sharpen the appearance of bubbles and liquid walls 
observed in a commerical foam product consisting of water and surfactants. Even 
with digital enhancement, these optical images reveal bubble sizes and shapes only 
at the surface. To probe the structure and dynamics of bubbles inside the foam, 
techniques have been developed that exploit the strong scattering of laser light by 
liquid-vapor interfaces. See page 686. [Images created by H.  Deckman and P. 
Deckman] 
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Ozone depletion 
potentials 

T HE Montreal protocol, an agree- 
ment prepared at the United Na- 
tions and signed by 21 countries 

and nations of the European Commu- 
nit)., bans the production and use of 
certain chlorofluorocarbons and bro- 
mocarbons (Halons) because of their 
damaging effects on the ozone layer. A 
compour~d that has been proposed for 
use in place of some of these destructive 
Halons is bromodifluoromethane 
(CHF,Br), which is a potent fire-extin- 
guishing substance. How does this 
compound stack up against banned 
Halons with respect to  its lifetime (and 
therefore ozone depletion potential) in 
the atmosphere? Talukdar et al. have 
examined the rates of two processes that 
affect the lifetime of CHF2Br in the 
troposphere-photolysis of the com- 
pound and reaction of its. hydrogen 
atom with O H  free radical (page 693). 
When CHF2Br or other Halons are 
destroyed in the troposphere they are 
no lohger available for transport to the 
stratosphere. Estimates of atmospheric 
lifetimes based on the reaction rates 
indicate that CHF2Br has an atmo- 
spheric lifetime of 7 years and uiould be 
a good substitute for CF,Br, which has 
an atmospheric lifetime of 65 to 81 
years. It would be a less effective substi- 
tute for CF2CIRr, which is photolyzed 
and stays in the atmosphere only 12 to 
18  years. 

Hyena siblicide 

N EWEORN spotted hyenas are 
fiercely aggressive toward their 
siblings at birth (page 702). 

Twins are typically born one hour apart 
and within minutes of the birth of the 
second the first will begin attacking its 
twin. The intense neonatal fighting is 
supported by the physical precocity of 
the ne\vborns, which have powerful and 
coordinated bodies, fully erupted teeth 
(canines and incisors), and strong jaws. 
Aggression, which is most intense on 
the first day, can go on for some time. 
In captivity, the aggression is not fatal, 
but this is not the case in the wild. 

Obsen~ations of a population of spotted 
hyenas in the Masai Mara National Re- 
serve in Kenya since 1979 suggest that 
siblings will fight to  the death of one 
twin if the twins are of the same sex, 
whereas mixed-sex twins will eventually 
stop fighting and both will survive. In 
the wild, the narrow entrance to  the 
natal den prevents the mother from 
protecting her weaker twin. Frank et al. 
discuss how the high levels of andro- 
gens-testosterone and androstenedi- 
one-in newborns mav affect their be- 
havior and how the' high levels in 
females may explain their cdehavior and 
anatomy. They compare this first re- 
~ o r t e d  exatn~le of wild mammal sibli- 
:ide with sibiicide in birds and suggest 
factors that may have contributed to  the 
evolution of this fatal form of sibling 
rivalry. 

Genetics of cardiac 
arrhythmia 

M ORE than 300 families are 
known to have long Q T  syn- 
drome (LQT); affected indi- 

mauars are subject to  fainting spells and 
sudden death from cardiac arrhythmias. 
Through linkage studies of 245 mark- 
ers, Keating et nl .  have identified a 
candidate disease gene-the H-ras locus 
on human chromosome 11 (page 704). 
H-ras proteins are typically located in- 
side cells on cell membranes and func- 
tion in many different signal transduc- 
tion pathwa)is. One ras-encoded protein 
has been shown to work with another 
protein to  regulate cardiac potassium 
channels. Thus a mutation in the 
H-ras-1 gene and a defective product 
could account for the cardiac arrhyth- 
mia of LQT. Individuals at risk for 
LQT are currently only identifiable by 
electrocardiogram abnormalities; the 
availability of a genetic marker for the 
svndrome should make identification of 
at-risk individuals more straightfor- 
ward. Awareness of the risk could help 
to prevent some of the early sudden 
deaths, which not infrequently occur 
after periods of heightened exercise, 
anxiety, or  excitement. Mam takes a 
closer look at this discovery and its 
clinical potential (page 647). 

Malaria vaccine 

S URUNIT vaccines conraining por- 
tions of the immunogenic circum- 
sporozoite (CS) protein of sporo- 

mite-stage malaria parasites have been 
onlv partially effective at providing pro- 
tection against malaria, whereas vacci- 
nation with whole attenuated sporozo- 
ites provides complete protection. The 
missing element of the subunit vaccines 
has now been identified (page 715). 
Khusmith et at. report that mice can be 
fully protected from fatal malarial infec- 
tions if a second separate immunogenic 
substance normally found on the sur- 
face of the sporomite, the SSP2 pro- 
tein, is included in the vaccine along 
with CS protein components. The com- 
bined vaccine provided complete pro- 
tection against subsequent challenge 
and elicited both antibodies and a type 
of T lymphocytic cell that is thought to 
lull infected liver cells. 

Artificial pancreas 

C AX a "biohybrid" artificial pan- 
creas effectively control diabe- 
tes? Such a device, consisting of 

pancreatic islets (the cells that make 
insulin) housed inside a tubular poly- 
meric membrane, would be hooked up 
to the host's vascular system. The mem- 
brane would permit free flow of glu- 
cose, insulin, and blood components 
needed for maintaining the viability of 
the islet cells but would keep the trans- 
planted tissue separate from the host's 
antibodies and killer cells. Experiments 
in dogs that were made diabetic show 
that biohybrid devices of this sort, con- 
taining canine or bovine islets, are effec- 
tive at regulating blood glucose levels 
for periods up to  6 months (page 718). 
Sullivan et al. point out that the devices 
are potentially superior to human pan- 
creas transplants because device implan- 
tation is less traumatic than the surgery 
involved in pancreas transplantation, 
generalized immunosuppression is not 
needed for sunrival of the islet cells, and 
animal islets (which are more readily 
available than are those of humans) may 
be suitable substitutes for human tissue. 

RUTH LEVY GUYER 
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1991 
AAASIWESTINGHOUSE AWARD 

for PUBLIC UNDERSTANDING OF 
SCIENCE AND TECHNOLOGY 

Nominations Invited 

An annual Award for working scientists and engineers 
from all disciplines who make outstanding contributions 
to public understanding of science and technology but 
are not members of the media. 

The Award will be presented during the AAAS Annual 
Meetng in Chicago, IL, February 6-1 1, 1992. 

The Award carries a $2,500 prize. 

Sponsors for the Award are the Westinghouse Founda- 
tion and American Association for the Advancement of 
Science. 

1990 Award Winner: William L. Rathje 
University of Arizona 

For additional information, contact: Patricia S. Curlin, AAAS 
Committee on Public Understanding of Science and Tech- 
nology, 1333 H Street, NW, Washington, DC 20005 or call 
2021326-6602. 

Deadline for nominations is 1 August 1991. 

$6 is the index to 1989 issues. 

YES! Please send me Science Index 1990 (#91-09s) or Science Index 
1989 (#90-35s) as indicated below. 

- copies of the 1990 Science Index (#91-09s) @ $12.00 each $ - 
- copies of the 1989 Science Index (#90-35s) @ $6.00 each $ - 

For shipments to California, add applicable sales tax $ - 
For institutional purchase orders, add $3.50 for handling $ - 

TOTAL $ 

Check One: ( ) check enclosed( ) VISA ( ) Mastercard 
( ) Purchase order attached (institutions only) 
Credit Card # 
Expires 

Signature 
Name 
Institution 
Address 
City State Zip 

Mail to: AAAS Books, P.O. Box 753, Waldorf MD 20604. 
Please allow 2-3 weeks for delivery. 
Or, to order by phone (VisaiMasterCard only), call 301-645-5643 
(9am-4pm ET) and ask for AAAS. 

Announcing: 

AAAS Student Research Awards 
As part of an ongoing effort to encourage the devel- Accepted applicants will have the opportunity to 
opment of young scientists and to recognize their present their research to AAAS members in a one- 
achievements in all fields of scientific research, the on-one poster session at the Annual Meeting, and 
AAAS will highlight exceptional research by col- their abstracts will be published in the Annual 
lege and university students in a special poster ses- Meeting Program. 
sion at the AAAS Annual Meeting, 6- 1 1 February 
1992, in Chicago. In addition, a panel of distinguished scientists will 

evaluate the poster presentations. The students 
Undergraduate students and graduate students who with the best presentations in their fields will re- 
wish to be considered for this distinction can apply ceive cash awards and be recognized during the 
by submitting brief abstracts of their research. AAAS awards ceremony at the Annual Meeting. 

For complete instructions on how to submit abstracts, watch for the "Call for Papers" in the 
6 September 1991 issue of Science, or write: AAAS Meetings, Dept. SM, 1333 H Street, NW, 
Washington, DC 20005. (Deadline for abstracts is 1 November 1991.) 
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Explore Tahiti on board S/V Wind Song, 
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Raiatea Bora Bora & Moorea! 
$2,195 (plus air fare). 
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A 30-minute revolution in 
DNAIprimer separation. 

After PCR* amplihcation.. . 

~mrcon's Centricon@- 100 microconcentrator elrmlnates 

time-consuming gel electrophoresis or chromatographic steps 

in purifying amplified DNA samples. Its 100,000 MW cut-off 

YM membrane removes >95% of excess primers and salts in 

one 30-minute spin. Ultrafiltration rates are achieved in a 

standard, fixed-angle rotor centrifuge. 

For more information, please 

call 1 -800-4-AMICON. 

Rmiconm 
a - company 

Arnium Div. W.R. GRACE & Co.-Gmn., 72 Cheny Hill Drive, Beverly, MA 01915 
*PCR (flymeme chain reaction) is covered by U.S. Patents issued to Cetus Corporation 
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