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Why do we care about Janus Kinase 2?

Janus Kinase 2 (JAK2) is a non-receptor tyrosine kinase involved in a number 
of different signaling cascades (type II cytokine receptor family, gp130 
receptor family, GM-CSF receptor family, and the single chain receptors)

Knock out of JAK2 in mice is lethal by day 12

Aberrant fusions of JAK2 with other genes can be seen in some Leukemia 
cases

Mutations in JAK2 (specifically V617F) are implicated in polycythemia vera, 
thrombocythemia, and other myeloproliferative disorders



Goals of the project

To successfully express JAK2_JH2 Wild-Type and Mutant (V617F)
in Insect Cells

To purify both proteins, first by affinity column (Histidine affinity, 
TALON), followed by size exclusion chromatography

To obtain high purity, concentrated protein for assays

(thermal shift / thermofluor)

To screen against libraries of compounds that might inhibit the 
function of the kinase



Step One: Expression Confirmed
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Large Scale Purification Yields Little Protein, but Viable for Assays







Thermal Shift Assays







Optimizing Assay Conditions: Full Plate Testing



Testing DMSO Sensitivity, Reaction Volume



ATP Titration and Protein Stability



“Pilot Screen” of Mutant Protein: TM Results



“Pilot Screen” of Mutant Protein: Fluorescence



Hit me baby one more time!
(compounds that stabilize / bind the protein significantly)



Future Directions

Purification: Continue working with codon-optimized constructs

Figure out how to get best recovery from TALON resin

(incubation time, temperature, elution volume, concentration of Imidazole, 

number of fractions)

Figure out best size exclusion protocol

Assays: Optimizing qPCR program, duration of thermal shift program, 

streamline analysis


