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(1O Cortactin, an actin binding protein, regulates GLUTO
translocation via actin filament remodeling
Hossein Nazari, Akira Takahashi, Nagakatsu Harada,
Masayuki Nakano, Yutaka Nakaya
O Department of Nutrition and Metabolism, Institute

of Health Biosciences, The University of Tokushima
Graduate School, Tokushima, Japan.O
Kazuhiro Kishi, Yousuke Ebinal Division of Molecular
Genetics, Institute for Enzyme Research, The Univer-
sity of Tokushima, Tokushima, Japan(]
Nicholas J. G. Webster(d Department of Medicine, Uni-
versity of California and The Medical Research Serv-
ice(d

Insulin regulates glucose uptake into fat and skeletal
muscle cells by modulating the translocation of GLUTO
between the cell surface and interior. We investigated a
role for cortactin, a cortical actin binding protein, in the

[

actin filament organization and translocation of GLUTO
in Chinese hamster ovaryl] CHO GLUTO mycOand L3
GLUTO myc myotube cells. Over expression of wild
type cortactin enhanced insulin stimulated GLUTO myc
translocation but did not alter actin fiber formation. Con-
versely, cortactin mutants lacking the Src homology(
00 SHO Odomain inhibited insulin stimulated formation of
actin stress fibers and GLUTO translocation similar to
the actin depolymerizing agent Cytochalasin D. Wort-
mannin, genistein, and a PP analog completely blocked
insulin induced Akt phosphorylation, formation of actin
stress fibers and GLUTO translocation, indicating the
involvement of both PI10- K/Akt and the Src family of
kinases. The effect of these inhibitors was even more
pronounced in the presence of over expressed cortactin
suggesting that the same pathways were involved.
Knockdown of cortactin by siRNA did not inhibit insulirt
induced Akt phosphorylation but completely inhibited
actin stress fiber formation and glucose uptake. These
results suggest that the actin binding protein cortactin
is required for actin stress fiber formation in muscle
cells and that this process is absolutely required for
translocation of GLUTO- containing vesicles to the plasma
membrane.
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