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Organelle Overhaul

A cell's lysosomes are responsible for

much more than trash collection

The lysosome was once thought of as the
trash can of the cell, a dead-end destination
where cellular debris was sent for disposal.
But a growing body of research shows that
this enzyme-filled vesicle is more active
than it originally appeared to be—with
some scientists now calling it a control cen-
ter for cellular metabolism, the set of
chemical reactions within a cell that keep it
alive and well. Discoveries over the past
decade “have elevated the lysosome to a
decision-making center involved in the
control of cellular growth and survival,”
according to Roberto Zoncu, a cell biologist
at the University of California, Berkeley. His
review of the organelle’s changing reputa-
tion was published in September’s Journal
of Cell Biology.

As most high schoolers learn, the lyso-
some carries out waste disposal and recy-
cling. In a process known as autophagy
(meaning “self-eating”), it takes in old cellu-
lar components and unneeded large mole-

cules, such-as proteins, nucleic acids and
sugars. and digests them with the help of
enzvmes and acids. The cell can then use
these broken-down pieces as fuel or as
Liocks for new molecules. Under-
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breaking things down or building them up,
says Andrea Ballabio, a geneticist at the
Telethon Institute of Genetics and Medi-
cine in Italy who studies the lysosome’s role
in health. Because of the organelle’s ability
to control fat metabolism, University of Vir-
ginia biologist Eyleen O'Rourke predicts
that lysosomes could someday serve as
therapeutic targets for metabolic diseases
such as obesity.

The reigning image of the lysosome is
changing outside of metabolism as well. It
also seems to be involved in life span and
longevity; studies have shown that when
lysosomes do not function properly, an
organism does not live as long—perhaps
because ceilu!ar debris and other waste !
build up. Some scientists are also starting |
1o think that lysosomes may be culprits in 3
neurodegenerative ilinesses, following
studies from researchers at New York Uni-
versity who have shown that a defect in
a lysosomal gene accelerates Alzheimer’s
disease. What all this research makes clear.__

7 that:lysosomes should no longer be
considered a dead end. Instead they might
just be the way forward for a new genera-
tion of lifesaving drugs.

—Monique Brouillette

ANIMAL BEHAVIOR

The Brainy
Big Cats

New experiments with lions
suggest sociality in animals
promotes high-level cognition

An African lion gazes up at a suspended
wood box. Inside is a hunk of raw beef.

To enjoy the snack, the lion needs to yank
on a rope descending from the box, which is
attached toa spring-loaded door latch. The
scherme: to test the charismatic cat’s cogni-
tive abilities.

The social intelligence hypothesis posits
that having to navigate a complex commu-
nal life, which involves challenges such as
keeping track of who is a friend and who is
an enemy, has pushed group-living animals
to evolve the mental machinery required ©©
solve and remember mental tasks such as

the bow mur=e. Inother words, social com-
ey mmen "»gnmve complexity.

Resezrhars have long explonad thisidea

rh Africa’s University of Kwa-
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; :ai challenges and different
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challenga o 12 captive lions at Florida’s Lion

& her team presented the rope

Country Safari. Eleven of them successfully
solved it: seven on their own and four after
watching another lion do it. Ten of the 11
recalled the solution five to seven months
ater. The results were recently published in
the jounal Animal Cognition.

“That they remember what they've
leamed isn't terribly surprising,” says Oak-
land University cognitive psychologist Jenni-
fer Vonk, who studies cognition in bears. But
she finds the social facilitation—the fact that
some individuals figured it cut after being
paired with another lion—particularly excit-
ing. “We don't always see those kinds of
effects—even in primates,” she adds.

In a follow-up experiment using a similar
conceptual puzzle, lions outperformed lecp-
ards and tigers (which are both solitary big
cats)—more evidence for the social intelli-
gence hypothesis. But Borrego acknowledg-
es that habitat and diet could also be factors
in cognitive evolution. “The evolution of cog-
nitive complexity is itself complex,” she says.

—Jason G. Goldman
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