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Crystallization of SHIP2 Ptase-C2 

5-Ptase C2

ESRF,	Grenoble,	Fr

Resolution:	2.1Å



Asymmetric unit cell



SHIP2 Ptase-C2 superposition



SHIP2 Ptase-C2 structure
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Alternative loop 4 conformations
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SHIP2 Ptase-C2 structure
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SHIP2 C2 domain



Dysferlin (PDB 4IHB, rmsd=2.5, %ID =15)

SHIP2 C2 domain is closest to PKC-type



SHIP2 C2 domain binds PS lipid and Ca2+



SHIP2 Enzyme activity
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Interface mutations

F593

L597 R649

F593D, L579D (FLDD)

R649A 



SHIP2 Enzyme activity
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How does C2 domain communicate to active site?
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Molecular dynamics simulations
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Our Group is a key player in the field of kinase dynamics as 
well as in the development of computational methods to 
calculate the free energy landscapes that are associated with 
conformational change, ligand binding and allosterism. The use 
of advanced nuclear magnetic resonance (NMR) techniques, 
together with convergent free energy calculations, sheds light 
on the functional consequences of oncogenic mutations in 
terms of changing the conformational landscape and favouring 
active versus inactive states of kinases in the context of cancer. 
This in-depth knowledge is useful to rationally design inhibi-
tors that selectively target mutant kinases, and to understand 
the mode of action of allosteric kinase inhibitors. 

“WE PLAYED A KEY ROLE IN 
ELUCIDATING THE MODE OF 
ACTION OF THE FIRST GENERATION 
OF ALLOSTERIC RECEPTOR 
TYROSINE KINASE INHIBITORS AND 
CONTRIBUTED TO THE DESIGN OF 
MORE POTENT DERIVATIVES, AIMED 
AT INTERCEPTING KEY PATHWAYS 
IN MANY TYPES OF CANCER.”
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Fluctuations and Deviations



Fluctuations in helices a5 and a6  
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a5 and a6 fluctuations depend on R682 state  
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Hypothesis:
C2 stabilizes L4-out 

conformation



C2 domain helps L4-out to L4-in transition 
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SHIP2 bound to substrate
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SHIP2 bound to substrate
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The catalytic center



The C2 domain stabilizes substrate

PIP3IP4



Summary

• C2 domain communicates via hydrophobic interface (F593, L597)

to PIP3

• C2 domain communicates via polar contact (R649) to IP4

• The “polar path” leads via helices a5-7 to loop 4 and affects its

dynamics

• C2 domain has overall stabilizing effect on active site



Active site mutants

PIP3IP4 R665

Ptase Ptase-C2 Ptase Ptase-C2

WT 1.31 ± 0.02 2.02 ± 0.04 0.69 ± 0.02 7.83 ± 0.03

R685 0.53 ± 0.03 2.07 ± 0.09 0.23 ± 0.02 7.02 ± 0.37

kcat (PIP3) [s-1]kcat (IP4) [s-1]



Active site mutants

Ptase-C2Ptase



Probing the allosteric path via polar interaction 



Probing the allosteric path via polar interaction 
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Probing the allosteric path via polar interaction 
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Cellular activity of SHIP2
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Our Group is a key player in the field of kinase dynamics as 
well as in the development of computational methods to 
calculate the free energy landscapes that are associated with 
conformational change, ligand binding and allosterism. The use 
of advanced nuclear magnetic resonance (NMR) techniques, 
together with convergent free energy calculations, sheds light 
on the functional consequences of oncogenic mutations in 
terms of changing the conformational landscape and favouring 
active versus inactive states of kinases in the context of cancer. 
This in-depth knowledge is useful to rationally design inhibi-
tors that selectively target mutant kinases, and to understand 
the mode of action of allosteric kinase inhibitors. 
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