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SUMMARY

Brown fat is specialized for energy expenditure,
a process that is principally controlled by the tran-
scriptional coactivator PGC-1a. Here, we describe
a molecular network important for PGC-1a function
and brown fat metabolism. We find that twist-1 is
selectively expressed in adipose tissue, interacts
with PGC-1a, and is recruited to the promoters of
PGC-1a’s target genes to suppress mitochondrial
metabolism and uncoupling. In vivo, transgenic
mice expressing twist-1 in the adipose tissue are
prone to high-fat-diet-induced obesity, whereas
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is due to its high mitochondrial density and fuel oxidation
capacity, and to its exclusive expression of uncoupling protein-1
(UCP1) in the inner mitochondrial membrane, which uncouples

the mitochondrial proton gradient from ATP production. Given
the fundamental importance of adipose tissues in the mainte-
nance of systematic energy homeostasis, their functions must
be tightly regulated.

As a heat-generating organ, brown fat plays a key part in the
regulation of energy balance and obesity, as evidenced in rodent
studies. For instance, either ablation of brown fat through
expression of a toxic transgene or knockout of UCP1 leads to
high susceptibility to diet-induced obesity (Kontani et al., 2005;
Lowell et al., 1993), whereas increase of UCP1 expression
protects animals against diet-induced obesity (Kopecky et al.,
1995). However, human adults, unlike rodents and human
neonates, do not possess discrete brown fat depots, and brown
fat cells are dispersed within white fat, casting doubt on whether
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is highly influenced by nutritional and environmental cues. Both
overexpression and loss-of-function studies demonstrate that
PGC-1a regulates the entire program of thermogenesis
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Activity Node (AN)

-Biological activity

® Fach node represents an activity, but not
the entity.

Multiple ANs can be used to represent
activities from one entity, e.g., receptor
protein kinase, and ligand gated ion
channel.

One AN can be used to represent
activities from a group of entities (e.g., a

complex).
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SUMMARY One of the most frequent genetic lesions in human tumors is @
mutation of the p53 tumor suppressor, which acts as transcrip-

TGFB ligands act as tumor suppressors in early stage tion factor to promote cytostasis, apoptosis and genome integ-
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SUMMARY

Brown fat is specialized for energy expenditure,
a process that is principally controlled by the tran-
scriptional coactivator PGC-1a. Here, we describe
a molecular network important for PGC-1a function
and brown fat metabolism. We find that twist-1 is
selectively expressed in adipose tissue, interacts
with PGC-1a, and is recruited to the promoters of
PGC-1a’s target genes to suppress mitochondrial
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in the form of triglycerides and releases them in times of energy
need. By contrast, brown fat is specialized for energy expendi-
ture by dissipating energy as heat, a process termed as adaptive
thermogenesis (Cannon and Nedergaard, 2004; Lowell and
Spiegelman, 2000). The unique metabolic property of brown fat
is due to its high mitochondrial density and fuel oxidation
capacity, and to its exclusive expression of uncoupling protein-1
(UCP1) in the inner mitochondrial membrane, which uncouples

the mitochondrial proton gradient from ATP production. Given
the fundamental importance of adipose tissues in the mainte-
nance of systematic energy homeostasis, their functions must
be tightly regulated.

As a heat-generating organ, brown fat plays a key part in the
regulation of energy balance and obesity, as evidenced in rodent
studies. For instance, either ablation of brown fat through
expression of a toxic transgene or knockout of UCP1 leads to
high susceptibility to diet-induced obesity (Kontani et al., 2005;
Lowell et al., 1993), whereas increase of UCP1 expression
protects animals against diet-induced obesity (Kopecky et al.,
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a strong need to understand the molecular basis underlying
brown fat metabolism.

A central regulator in brown fat thermogenesis is the transcrip-
tional coactivator PGC-1a. (reviewed in Lin et al., 2005). PGC-1a
is predominantly expressed in the brown fat, and its expression
is highly influenced by nutritional and environmental cues. Both
overexpression and loss-of-function studies demonstrate that
PGC-1a regulates the entire program of thermogenesis
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Activity Flow Diagram Example
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® AF diagrams are ambiguous.

® An AF diagram should be associated with
either a PD or ER diagram, if possible.




® |ssues!

® Discuss and resolve remaining issues at this
meeting (time and location TBD)

® Finish the draft and circulate for feedback
by ??




