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ABSTRACT

Insulin signaling is well established in tissues like skeletal muscle, adipocytes, hepatocytes etc.;
however, insulin signaling in brain is less established. Insulin signaling in brain regulates various
functions like glucose homeostasis, memory formation, cognition, energy expenditure etc.
Defective insulin signaling leads to insulin resistance in brain which increases the risk of
neurodegenerative diseases like Alzheimer’s Disease (AD), Parkinson’s Disease (PD),

Huntington’s Disease (HD) etc.

Insulin signaling is phosphorylation/dephosphorylation driven cascade and regulated by the
balanced actions of kinases and phosphatases. In the past years attempts have been made to
elucidate the role and involvement of few kinases in neuronal insulin signaling and insulin
resistance. However, phosphatases were always given less attention. Based on the amino acid
residues they dephosphorylate, phosphatases were broadly divided into three classes: Tyr
phosphatases, Ser/Thr phosphatases and Dual specificity phosphatases. Ser/Thr phosphatases are
further subdivided into the phosphoprotein phosphatase (PPP) family, which includes PP1, PP2A
and PP2B, and the protein phosphatase Mg2+ or Mn2+ -dependent (PPM) family, which includes
PP2Cs. Among which PTEN (Tyr phosphatase) and SHIP2 (Dual specificity phosphatase) have
been previously reported as important regulators of neuronal insulin signaling. However, there is
no report determining the role of Ser/Thr phosphatases in neuronal insulin signaling and insulin
resistance. Therefore, in present study we determined (1) the role of PP2Ca (one of the isoforms
of PP2Cs) in regulating neuronal insulin signaling and insulin resistance, and (2) the role of PP1y
(one of the isoforms of catalytic subunit of PP1) in regulating neuronal insulin signaling and insulin

resistance.
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Chapter 1 provides general introduction about insulin, insulin signaling and insulin resistance. It
provides introduction about involvement of Ser/Thr phosphatases in insulin signaling. This chapter
also discussed insulin signaling in brain and role of Ser/Thr phosphatases in neuronal insulin

signaling and insulin resistance.

Chapter 2 describes the role of PP2Ca in regulating neuronal insulin signaling and insulin

resistance in addition to shedding light on the molecular mechanism involved.

Chapter 3 describes the role of PP1y in regulating neuronal insulin signaling and insulin resistance

in addition to shedding light on regulating AD-like phenotypes.

Chapter 4 summarizes the present study, proposing its significance and possible future

implications.
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