A Case of Severe Insulin Resistance
Biology Assessment Suggestions
A Constitutively Active Enzyme

[bookmark: _GoBack]After completing the “Bypassing the Roadblock” section of the case, read the following abstract and answer the questions.
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Read the yellow highlighted sections carefully and go back to the Akt-2 structure that you were exploring (PDB ID 1o6k). 

Q1. Explore the structure summary page for this structure and list which of the 2 key residues (T309 or S474) is mutated to an acidic residue? What is the residue mutated to? 
 


Q2. What is the role of ANP in this complex? Where is it bound – include an image to illustrate your answer.

 










 
Q3. Locate the mutated residue you identified in Ans 1. Examine its interactions with its neighboring residues. List any two interactions that its side chain is involved in and describe the nature of its interactions. Support your answer with an illustration.











Q4. Based on your analysis above, can you explain why the mutation can only partially mimics the phosphorylation? (Hint: if the residue was phosphorylated would its interactions be any different?)
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Abstract

The protein kinase AKT is a key regulator for cell growth, cell survival and metabolic insulin action. However, the mechanism of
activation of AKT in vivo, which presumably involves membrane recruitment of the kinase, oligomerization, and multiple phosphorylation
events, is not fully understood. In the present study, we have expressed and purified dimeric GST-fusion proteins of human protein kinase
AKT2 (APH-AKT2) in milligram quantities via the baculovirus expression system. Treatment of virus-infected insect cells with the

phosphatase inhibitor okadaic acid (OA) led to phosphorylation of the two regulato hosphorylation sites, Thr*® and Ser*’*, and to
v of e K ke, phosphoatio of THP i i by ecombiant PDK1 o i o T an Ser” o scdic
residues rendered the kinase constitutively active. However, even though the specific activity of our AKT2 was increased 15-fold compared
to previous reports, GST-mediated dimerization alone did not lead to an activation of the kinase. Whereas both mutagenesis and

Kinetic analysis of GST-AKT2 demonstrates that phosphorylation of Thr™ in the activation loop of the kinase is largely responsible for the
observed reduction in K, and for a subsequent 150-fold increase in the catalytic efficiency (k../K,) of the enzyme. Highly active AKT2
constructs were used in autophosphorylation reactions in vitro, where inactive AKT2 kinases served as substrates. As a matter of fact, we

found evidence for a minor autophosphorylation activity of AKT2 but no significant autophosphorylation of any of the two regulatory sites,
Thr*® or Ser*”.
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