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ABSTRACT

ABSTRACT

Insulin-stimulated glucose uptake by the glucose transporter GLUT4 plays a
central role in whole-body glucose homeostasis, dysregulation of which leads to type
2 diabetes. However, the molecular components and mechanisms regulating
insulin-stimulated glucose uptake remain largely unclear. Here, we demonstrate that
Axin interacts with the poly ADP-ribosylase TNKS and the kinesin motor protein
KIF3A, forming a ternary complex crucial for GLUT4 translocation in response to
insulin.  Specific knockdown of the individual components attenuated
insulin-stimulated GLUT4 translocation to the plasma membrane. Importantly,
TNKS2-/- mice exhibit reduced insulin sensitivity and higher blood glucose levels
when refed after fasting. Mechanistically, we demonstrate that in the absence of
insulin, Axin, TNKS and KIF3A are co-localized with GLUT4 on the trans-Golgi
network. Insulin treatment suppresses the poly ADP-ribosylase activity of TNKS,
leading to a reduction in ADP-ribosylation and ubiquitination of both Axin and TNKS,
and a concurrent stabilization of the complex. Inhibition of Akt, the major effector
kinase of insulin signaling, abrogates the insulin-enhanced complex formation. We
have thus elucidated a new protein complex that is directly associated with the motor

protein kinesin in insulin-stimulated GLUT4 translocation.

Keywords: Axin; TNKS; KIF3A; insulin; GLUT4 translocation
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