
d level and that the conductance should be a 
universal h c t i o n  of TITK. 

Experimental data should, however, not 
be expected to show perfect quantitative 
agreement with predictions based on the 
AM, because the latter, having only one 
localized level, is too simple to filly cap- 
ture the properties of a real QD, which has 
many levels. Rather, the challenge now is 
to extend our understanding of Anderson- 
type models in novel directions. 

Recent and ongoing research investi- 
gates nonequilibrium effects due to finite 
bias voltage, time-dependent effects due to 
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an AC driving field or sudden changes in 
system parameters, phase-coherent trans- 
port through a tunable Kondo impurity, the 
effect of additional levels in the QD, two or 
more coupled Kondo QDs, and more exot- 
ic Kondo effects that can arise, for exam- 
ple, when two orbital levels are tuned to be 
degenerate using a magnetic field. 

For the first time in years, experiment 
is ahead of theory on several of these 
fronts, which not long ago were inaccessi- 
ble to experiment. The field has been rein- 
vigorated by the advent of artificial, tun- 
able Kondo impurities. Stay tuned! 
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of substantial heating with a compelling 

Asteroids Come of Age 
Richard P. Binzel 

J 
ust a few months shy of the bicentenni- 
al of the discovery of the first asteroid, 
four reports in this issue on pages 2088, 
2085, 2 10 1, and 2097 (1) present results 

from the first ever rendezvous mission with 
an asteroid. No longer just "star-like" points 
in the sky, asteroids have become the focus 
of dedicated geological and geophysical 
studies aimed at gaining insights into plane- 
tary formation and addressing practical con- 
cerns for the long-term safety of our planet. 
These studies are yielding new links to me- 
teorites and planetary origins. 

At the dawn of the 19th century, a Hun- 
garian baron, Franz von Zach, was organiz- 
ing a group of "Celestial Police" as- 
tronomers to search the sky for the "miss- 
ing planet" predicted to exist between 
Mars and Jupiter by the Titius-Bode rela- 
tionship for planetary distances (2). Mean- 
while, an Italian monk in Palermo, 
Giuseppe Piazzi (see the figure, this page), 
was systematically revising an existing star 
catalog when on 1 January 1801 he came 
upon an object that "might be something 
better than a comet" (3) moving slowly 
north and west in the evening sky. As- 
tronomers, aided by the eminent mathe- 
matician Karl Friedrich Gauss, calculated 
an orbit for the new object, named Ceres 

3 (4),  and showed that it fit the location for 
von Zach's planet. Surprise and dismay 

P greeted the discovery of a second object, 
9 Pallas, in 1802, followed by Juno (1804) 

and Vesta (1 807), leading astronomers to 
conclude that the "missing planet" was in 

g pieces. On the basis of "star-like" telescop- 
5 ic appearance, William Herschel coined the 
P 
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link to basaltic meteorites (8). A majbrity of 
asteroids hold the middle ground. These 
"S-class" asteroids d i s~ lav  albedos and 
spectral colors that resemble the most com- 

mon meteorites, the 
term "asteroids" for gently heated ordinary 
these newest members chondrites. This link is 
of the solar system. appealing, but not all 

One century after pieces fit the puzzle 
their discovery, as- (9): S-class asteroids 
tronomers generally display redder overall 
considered asteroids the colors and subdued 
"vermin of the sky," be- spectral absorption 
cause their trails on bands compared with 
photographic plates ex- their would-be mete- 
posed for studying neb- orite mates. If S-class 
ulae were a nuisance. asteroids could be 
Tracking them required shown to match ordi- 
laborious manual com- nary chondrites, this 
puting of their orbits would place a wealth 
and ephemerides (5). of laboratory data on 
Yet insights into their meteorite chemistry 
nature were emerging. and chronology into a 
In 1867, the American planetary formation 
astronomer Daniel context (10). 
Kirkwood noted gaps in Happy 200th birthday. Ciuseppe Piazzi Heightening appre- 
asteroid orbital dis- (1746-1826) inaugurated the 19th ten- ciation of asteroids 
tances from the sun that t u V  with the discoveV of the first aster- and their meteorite 
corresponded to the 10- oid, Ceres, on 1 January 1801. manna as solar system 
cations of jovian reso- building blocks turned 
nances (6), presaging our current under- the 1990s into a renaissance age. The first 
standing that Jupiter's gravity was responsi- asteroid flybys courtesy of the Galileo 
ble for interrupting the formation of a siz- Jupiter mission provided the first detailed 
able planet. Kiyotsugu Hirayama's realiza- look at their cratered and somewhat 
tion in 1918 that many asteroids orbit to- splotchy landscapes (11). Meanwhile, 
gether as "families" formed by the cata- Hubble Space Telescope observations (12) 
strophic breakup of larger parent bodies un- and advances in ground-based planetary 
covered the role of collisions for controlling radar imaging (13) are providing a continu- 
their sizes, shapes, spins, and surfaces. ing series of views of their sometimes 

The rising tide of planetary science in bizarre configurations. 
the 1960s and 1970s (7) brought an as yet The newfound respect for asteroids was 
unending wave of telescopic measurements won in large measure through the work of 
that revealed the diversity of asteroids. For the late astrogeologist Eugene Shoemaker. 
example, Ceres has a low albedo and colors When NASA moved toward focused low- 
matching primitive (unheated) carbona- cost missions, a near-Earth asteroid ren- 
ceous chondrite meteorites, whereas its sis- dezvous (NEAR) mission was the first se- 
ter Vesta shows a bright variegated surface lection within the Discovery program. The 
covered by lava flows, indicating a history target of the NEAR-Shoemaker mission is 
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the 34-km-long asteroid cataloged as 
433 Eros (see the figure, this page) 
(14). Now entering the second half of 
its year-long assignation, NEAR is re- 
turning a bounty of information 
about the asteroid's surface morphol- 
ogy, composition, topography, and 
internal structure (I). Eros is likely a 
fragment of a once larger parent; the 
collision that spawned Eros may have 
set its course for the inner solar sys- 
tem. Why Eros lacks small craters, 

Off to asteroid worlds. A growing album of small aster- 
why it has a uniform "'- oids have now been encountered by spacecraft (left). All 
Or' and how it maintains a of them are likely collision fragments from once larger 
homogeneous but interior re- parent bodies.The largest asteroids, such as the 900-km 
main to be resolved. Ceres and 500-km Vesta (right), are sizable enough to be 

NEAR's residence at direct protoplanetary survivors that can give clues about 
provides the for the solar system's beginnings. These worlds are premier 

performing the first ever in s i b  ele- targets for exploring our planetary origins. 
mental abundance analysis of an S- 
class asteroid. Early results from the x-ray close to completing a long chapter on aster- 
spectrometer reveal elemental ratios that are oid-meteorite relationships. 
forging the first direct link between S aster- As asteroids start their third century, 
oids and their long suspected ordinary chon- they are emerging from the astronomical 
drite analogs. These findings come at a time realm into the domain of geology and geo- 
when other spacecraft (15), telescopic (16), physics. Key objectives for asteroid science 
and laboratory (17,18) research has increas- will be to establish even stronger ties to the 
ingly attributed the subtle reddening of spec- origin and geologic context of our mete- 
tral slopes and the muting of absorption orite samples and to probe farther back to 
bands for ordinary chondrite materials to a the earliest stages of protoplanet formation 
"space weathering" process. Confirmation and evolution. 
awaits results from the complementary gam- 
ma-ray spectrometer, and many details of the References and Notes 
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Staying Slim 
with Insulin in Mind 

Michael W. Schwartz 

w hen Banting and Best first admin- 
istered insulin to patients with un- 
controlled diabetes, they estab- 

lished its crucial importance in the regula- 
tion of blood glucose concentration. Secret- 

ed by the p-islet cells 
Enhanced online at of the endocrine pan- 
www.sciencemag.org/cgi/ creas, insulin exerts 
contentIfulV2891548712066 its glucose-lowering 

effects by stimulating 
glucose uptake in tissues such as skeletal 
muscle, suppressing fatty acid release from 
adipose (fat) tissue, and inhibiting produc- 
tion of glucose by the liver (see the figure). 
Muscle, liver, and fat, therefore, are widely 
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viewed as the principal "insulin-sensitive" 
tissues in the body. The brain, in contrast, 
has historically been considered "insulin-in- 
sensitive" because its ability to use glucose 
does not require insulin. Therefore, the no- 
tion that insulin participates in the central 
nervous system (CNS) control of food in- 
take and body weight was received with a 
good deal of skepticism when it was first 
proposed by Woods and Porte more than 20 
years ago (I). Since then, however, support 
for this hypothesis has steadily accumulated 
including the demonstration that insulin is 
transported across the blood-brain barrier, 
that it is effective in suppressing food intake 
when given directly into the brain, and that 
insulin receptors are concentrated in brain 
areas involved in energy homeostasis (2). 
Now, Briining and colleagues (3) provide 
important evidence to support this hypothe- 

ber et a/.. Science 289. 2097 (2000). 
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popularized by Johann Bode in 1772 gives approxi- 
mate distances to the planets as measured in astro- 
nomical units (AU). One AU is the average Earth-sun 
distance equal to 1.496 x lo8 km. The sequence is 
0.4 + 0. 0.3 x 2". where n = 0. 1. 2. 3. 4. 5. and 6. 
yielding 0.4. 0.7. 1.0. 1.6. 2.8. 5.2. 10.0. and 19.6 for 
Mercury through Uranus, with no 18th century plan- 
et known at 2.8 AU. 
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4. Ceres was the Roman goddess of harvests. 
5. An ephemeris (plural: ephemerides) is a table listing 

specific data for a moving object as a function of 
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sis with their report on page 2122 of this is- 
sue. They show that mice lacking insulin re- 
ceptors in the brain have an increased body 
fat content (adiposity), demonstrating that 
insulin signaling in the brain is essential for 
normal regulation of adiposity. 

The hypothesis that body fat stores are 
subject to negative-feedback regulation was 
formally introduced by Kennedy in 1953 
(4). He proposed that humoral signals, gen- 
erated in proportion to body fat stores, act in 
the brain to lower food intake and body 
weight. Hence, weight loss induced for ex- 
ample, by restricting food intake was sug- 
gested to decrease circulating "adiposity sig- 
nals" and thereby to increase the drive to eat 
until the deficit in body adiposity is correct- 
ed. To qualify as an adiposity signal, candi- 
date molecules should circulate and traverse 
the blood-brain barrier at levels proportion- 
ate to body fat content. Within the brain, 
they should influence the activity of key 
neurons to promote anorexia and weight 
loss, and a deficiency of such signals should 
stimulate feeding behavior. Insulin was the 
only known molecule to meet these criteria 
until the discovery in 1994 of leptin (5), a 
hormone secreted by fat cells (adipocytes) 
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