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Case Study - Structural Biology   

Structure of a kinase      

involved in inflammation 

and immune response 

 

Introduction 

A signal-regulating kinase (called hereby as Kinase1) belongs to a member of MAP 

kinase family found to be essential in an array of stress responses such as oxidative 

stress, endoplasmic reticulum stress and calcium influx. Kinase1 has been found to be 

involved in cancer, diabetes, cardiovascular and neurodegenerative diseases.  

Problem Description 

Literature information for the crystal structure 

of Kinase1 was always found to be a tight 

dimer (Kd ≈ 0.2 mM) interacting in a head-to-

tail fashion (Fig1). Also, the crystals grown 

from this dimeric form of Kinase-1 was known 

to diffract only to a nominal resolution of 2.3 - 

3.0Å. 

 

Fig1: Dimerization of Kinase1 domain  

formed by Head-to-tail binding of two 

monomeric chains 
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The problem lies in obtaining the high resolution ligand bound structure of this kinase 

in monomeric form as this protein has a multiple phosphorylation sites and obtaining 

crystals in monomeric form is a challenge due to the heterogeneous nature of the 

purified product. 

 

 

 

Table1: 12 different constructs used in Kinase1 

This approach successfully yielded diffracting quality crystals 

that belong to the monomeric form of Kinase1 (Fig2). Several 

ligand bound high resolution structures were determined for 

both WT and mutant versions of Kinase1. 

 

 

Possible Solutions 

Jubilant scientists designed 

various constructs (wild-type 

as well as different mutant 

versions) of kinase1. All these 

constructs were expressed 

both in E. coli and insect cells 

in parallel (Table1). All these 

proteins were purified to 

homogeneity. The purified 

protein was a mixture of 

multiply phosphorylated 

forms. After various 

optimization attempts, the 

protein was finally 

dephosphorylated using 

multi-step phosphatase 

treatment (i.e. using CIP, SAP 

and λ phage alkaline 

phosphatase). Further, Mass 

spec analysis confirmed that 

the sample is completely 

dephosphorylated. 

Fig 2: Monomeric crystal structure of Kinase1 
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