


to determine the upldown regulation of cytokine receptors. 

LABELED CYT0KIN.b 
A New Research Tool 

Many diverse stimuli can change the density of 
cytokine receptors expressed on a cell's surface and 
thus dramatically alter its responsiveness. 

However, direct receptor analysis has proven 
difficult, and in mixed cell populations, impossible. 

Now with R&D Systems' Fluorokine series of 
receptor analysis kits, a direct fluorescence meas- 
urement can easily be made. Moreover, when used 
in combination with an appropriate anti-CD or other 
cell surface marker. a differential analvsis of 
cytokine receptors on subpopulations bf cells can be 
achieved. 

Each kit features a specific cytokine pre- 
conjugated to biotin or phycoerythrin, companion 
reagents including a necessary cell wash buffer and 
detailed instructions for use with a flow cytometer. 

The reagents provided have been precisely 
formulated and quality controlled to ensure: 

optimal labeling of each cytokine to provide 
maximum fluorescence 
retention of the cytokine's biological activity 
specific binding to the desired receptor as 
demonstrated by complete inhibition of binding 
in the presence of: 
- excess unlabeled cytokine 
- neutralizing antibodies to the cytokine 

APPEARANCE OF IL-4 RECEPTOR 
Peripheral Blood Lymphocytes (PBLs) were 

activated with phytohemagglutinin and IL-2. The 
up-regulation of IL-4 receptors was monitored by 
flow cytometry as the increase in fluorescent 
intensity as a function of time. 

FLUORBKINE kits available for: 
IL-la, IL-2, IL-3, IL-4,lL-6, IL-7, IL-8, 
TNF-a, G-CSF, GM-CSF, and TGF-$ 

To place an order or request product information. 
call us at 1-800-328-2400 

Research use only. Not for diagnostic or 
therapeutic procedures. 

In Japan contact: Your Source fir Cytokine Reagents 
Funakoshi R&D Systems 
Pharmaceutrcal Co., Ltd. 614 MdCrniey Place N.E 

Cowley. Oxlord OX4 5LY Tokyo Mmneapols. MN 55413 
T6kphmw 440866) 787045 Telephone (03) 293-2352 In M~Mesota (612) 33742956 
Fax (0865) 71 7598 Fax 81-3-293-2388 Fax (61 2) 3746580 
Telex 838083 BIOTEC G Telex 528489 FUNA Telex 750627 SYSTEMS 
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COVER The Virginia opossum on the cover comes from a long-lived population 
on Sapelo Island, Georgia, that is being used to study mammalian aging. New 
animal models are an important part of current gerontology research (see news 
stories on page 622). Research on aging processes is critical, because even cures for 
heart disease and cancer probably would have little effect on overall life expectancy 
(see article on page 634). [Photograph by David Scott] 
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of the production of protein trom 
the '=PI gene of yeast (page 651). 

Dystrophic muscles 
.THOUGH everybody's doing it, 

there is little understanding of 
. exactly how it is done. What 

molecular changes accompany aging, 
nd what does aging entail when it is 
tripped of disease? Gibbons addresses 
hese issues (page 622), Morell de- 
cribes a number of animal models (cov- 
r) that are shedding light on the aging 
lrocess (page 622), and Olshansky et 
I .  analyze human longevity statistics, 
~oting that further increases in longev- 

~ t y  may be undesirable without con- 
comitant reductions in morbidity and 
lisability for the aging population 
page 634). 

brthropod evolution 

After the *~l-en/oded &&in w& 
made. breaks occurred at two ~o in t s  
that \;rere roughly one-third and' two- 
thirds the distance along the molecule. 
The central third encoded a "sp8cer" 
protein; the two end segments then 
linked together into a protein that is a 
subunit of a vacuolar proton-translocat- 
ing adenosine triphosphatase. Because 
the production of these two products 
from one protein could be demon- 
strated in diverse test svstems. the solic- 

i L 

ing process appears to be self catalytic. 
The biochemistry and genetics of pro- 
tein splicing and an assessment of how 
prevalent this mechanism is for produc- 
ing proteins are amenable to study in 
the yeast experimental system. 

HE record of arthropods goes 
back some 600 million years to 
the "Cambrian explosion" when 

liverse fauna, including arthropods, all 
ppeared around the same time. One of 
he puzzles of arthropod phylogeny 

  enters on limb evolution and whether 
organisms with branched (biramous) 
imbs evolved into or from uniramous 

organisms. Emerson and Schramrn pro- 
qose that branched appendages evolved 
by consolidation of pairs of appendages 
In separate but adjacent body segments 
page 667); Grosberg elaborates on this 
broposal in a Perspective that deals with 
his and other aspects of arthropod ev- 

olution (page 632). Jeram et al. present 
~ e w  fossil evidence that places the ar- 
ival of predatory arthropods onto land 
s far back as 414 million years ago 

Radical events 
YDROXYL radicals are hghly 
reactive chemical species. Their 
tremendous influence on at- 

mospheric chemistry is well docu- 
mented; evidence is also accumulating 
that they have a major impact on chem- 
istry and biology at the sea surface. 
Mopper and Zhou show that hydroxyl 
radicals are generated when ultraviolet 
light at wavelengths from 280 to 320 
nanometers hits dissolved organic mat- 
ter (DOM) in the water, particularly in 
coastal surface waters (page 661). In 
addition to serving as a source of hy- 
droxyl radicals, DOM can also act as a 
sink for those radicals that have not 
been scavenged by bromide ions. The 
DOM at the sea surface is less suscepti- 

8 may reflect bothLphysical and chemical 
% properties of DOM in different parts of 

the water column. Growth and produc- 
HE central dogma of molecular 
biology-that DNA encodes 

.. RNA which encodes proteins- 
 as a new twist: a protein can be made 
jy the splicing together of two pieces of 
brotein rather than as the directly trans- 
ated product of a single messenger 
W A  molecule that preceded it in the 
~iosynthetic pathway. Kane et at. found 
his example of "protein splicing" in a 

tivity of marine organisms c& be af- 
fected in both negative and positive 
ways by radicals and the low molecular 
weight products that they generate, and 
this affects global carbon cycling. As 
ozone depletion increases and more 
light in the ultraviolet B region reaches 
the sea surface, the effects of reactive 
radicals on the environment are also 
likely to increase. 

N Duchenne muscular dystrophy 
(DMD) and in an animal model of 
DMD (the mdx mouse), cells in the 

muscles have overactive calcium-selec- 
tive leak channels (page 673). These 
channels stay open more of the time 
than do channels of normal muscle cells, 
permitting calcium ions to flow into 
and accumulate in muscle fiber cells. 
Fong et al. propose that, in DMD pa- 
tients and in mdx mice, absence of the 
membrane protein dystrophin alters the 
properties of leak channels. The excess 
intracellular calcium leads to accelerated 
protein degradation (this was estab- 
lished in previous experiments), and 
this causes muscle necrosis and eventu- 
ally death. The observation that leak 
channels in muscle fibers of patients 
were much more active than those of 
& mice may explain why the human 
disease is more intense than the disease 
produced in mice. Thus, for DMD as 
for cystic fibrosis, pathology is closely 
linked to dvsfimctional ion channels. 

Organ organization 
I N organ-specific gene 

h idenGfied in rounvdworms: it ap- 
Dears to be expressed in diverse 

cell &s in pharynies of nematodes 
(and not in cells of other organs) and to 
play a role in the later stages of pharynx 
development (page 686). Schnabel and 
Schnabel show that the gene ph-1 is 
not important in the early proliferative 
stages (the first 430 minutes after first 
cleavage) of pharynx development; this 
is the period during which the precur- 
sors of diverse pharyngeal cell types- 
muscle, marginal, epithelial, nerve, and 
gland cells-are generated from distinct 
lineages. During the next stages of de- 
velopment, however, normal ph-1 gene 
expression is crucial; without it, the 
pharynx does not elongate or mature 
morphologically and physiologically. 
The pharynx is a vital organ, responsible 
for the uptake and transport of food; 
clues to its organization and function- 
ing should come from studies of how 
the ph-1 gene orchestrates its develop- 
ment. RUTH LEVY GUYER 
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1 FROM MIMOTOPES COMES 

1 A TOTAL AND AFFORDABLE 

SOLUTION TO T-CELL 

1 DETERMINANT MAPPING 

FULL SEQUENCE SCANNING PREClSKMl WINDOWING 

Mimotopes, originators of the unique multi-pin peptide synthes~s 
technology, now offer the facility to synthesize almost limitless numbers of 
novel solution-phase peptides for immunological evaluation in a form that is: 
I COST-EFFECTIVE. No more useless mgs. of unwanted bulk peptides. 
I UNLIMITED NUMBERS. Simultaneous synthesis of 1000s of high purlty 
peptides allows for fast, accurate scanning of entire sequences. 
I PRACTICAL FORMAT. Peptides cleaved directly into 96 well assay plates. 
No further purification required. 
I UNLIMITED SEOUENCE VARIATION. L-, D-, natural and unnatural amino 
acids may be used. 
I WIDE APPLICABILITY. Non-toxic, physrological transport buffer allows 
determinant mapping in T-cell assay systems -clones, lines, splenocytes, etc. 
I VERY POWERFUL. Sequential peptides beginning at every residue in a 
sequence. W~ndow in on any area with a range of peptide lengths at multiple 
starting points. Replace each residue with any other amino acid. 
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For further information about kits or 
custom synthesis please contact: 

Coselco Mimotopes Pty. Ltd. 
Cnr. Duerdin &Martin Streets, PO. Box 40, 
Clayton. Victoria. 3168. Australia. 
Telephone: lnternational t613 565 111 1. 
Fax: lnternational +613 565 1199. 
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The only way to teU 
Scientists you've written a 

book is to reach 'em 
where they read. 

You've written a book. You're proud 
of it. And you'd like your peers to 
know about it. 

How to tell them? 
Insist that your publisher advertise 

it in the world's most widely read 
scientific journal: SCIENCE. 

The circulation of SCIENCE is 
almost four times greater than its 
nearest competitor. It's the prestige 

publication among peer review 
journals. And it reaches the influen- 
tial scientists and decision-makers 
you had in mind when you wrote 
your book. 

If your book was worth writing, it's 
worth promoting. And selling. And 
there's no better way to do both than 
through the pages of the preeminent 
publication in the field: SCIENCE. 
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SWISS STANDARDS. 
AMERICAN PRICES. 
Purified Bacterial Toxins 
Pertussis Toxin S500lmg 
Pseudomonas aeruqinosa Toxin A S50lmg 
Exherichia coli LT 5501mg 
Diphtheria Toxin 54Olmg 
Cholera toxin S35lmg 
Choleragenoid 550lmg 

Research reagents manufactured, packaged and quality 
controlled by the SWISS SERUM &VACCINE INSTITUTE 
Berne, Switzerland are now available in the U.S. through 
BERNA PRODUCTS CORI? distribution facility in Coral 
Gables, Florida. 

To order or for additional information: 
Telephone 1-800-533-5899 
Telefax 305-567-1043 

Your research deserves Swiss quality standards. 

BERNA PRODUCTS CORR 
Coral Gables, Florida 
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I A Monumental Science Meeting! I 
AAAS Annual Meeting 
14- 19 February 199 1 
Washington, DC 

Come to the nation's capital in February for AAAS*91, 
the 157th national meeting of AAAS! 

Choose from 200+ symposia, technical sessions. short 
courses, and workshops in virtually every field of science. 
Attend an intensive seminar on the neurosciences. Present 
your research in a poster session. Hear major public lectures. 
Meet colleagues from across the scientific community. And 
explore the museums, monuments, and national landmarks 
that are uniquely Washington. 

Register now! For more information and a registration 
form, see any of the following issue5 of Science magazine: 
7 September, 5 October, 26 October (insert), or 7 Decem- 
ber; or write to AAAS Meeting Promotion Dept.. Room 
8 15, 1333 H Street. NW, Washington. DC 20005. 
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The new Micromanipulator 

Progress has a new 
dimension 
The Eppendorf Micromanip- 
ulator and the Eppendorf 
Microinjector are an interna- 
tionally renowned team for 
rapid and precise microinjec- 
tion. Only this system offers, 
for example, an automatic 
inject/impale function. 

Unique variability 

Eppendorf - 
Netheler - Hinz GmbH 

' PO. Box 650670 
D-2000 Hamburg 65 
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Continuous development of 
the Micromanipulator has 
extended its fields of appli- 
cation, especially for electro- 
physiological tedhniques, 
e. g., patch clamping. 

Comfortabie flawibilify 
The features of the Micro- 
manipulator enhance oper- 
ational comfort and applica- 
tional versatility: . . 

- extended programmability 
- simple operation via joy- 

stick and control panel 
- exact positioning in sub- 

micrometric range 
- various modes of move- 

ment 
- high mechanical long-term 

stability - storage and refinding of 
coordinates - individual settings always 
active - status and position appear 
in display. 

Unique in its class 
The Micromanipulator stands 
for unbeatable efficiency and 
flexibility. 

Quality you can rely on 
Circle No. 1 16 on Readers' Service Card 


