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Growth and Adhesion signalling
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Growth and Adhesion signalling
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Pl4KI PIP5KIy PI3KI SHIP INPP4 Myotubularins

INPP5 PTEN PI3KILIII
Ptdins Ptdins(4)P Ptdins(4,5)P, Ptdins(3,4,5)P, Ptdins(3,4)P, PtdIns(3)P Ptdins

FAK PKB/Akt

Gorii et al. (2014) PNAS 111, 3177 Balzano et al. (2015) JBC 290, 24975
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SH2-containing inositol phosphatases (SHIPS)
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Crystallization of SHIP2 Ptase-C2
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Asymmetric unit cell




SHIP2 Ptase-C2 superposition




SHIP2 Ptase-C2 structure




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

Ptase-C2



SHIP2 Ptase-C2 structure

Ptase Ptase-C2

4x R682 unbound 2x R682 unbound
4x R682 singly bound to D615

2x R682 doubly bound to D613 and D615



SHIP2 C2 domain
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SHIP2 C2 domain is closest to PKC-type
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SHIP2 C2 domain binds PS lipid and Ca?*
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SHIP2 Enzyme activity
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SHIP2 Enzyme activity
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Interface mutations

| F593D, L579D (FLDD) |




SHIP2 Enzyme activity
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How does C2 domain communicate to active site?




Molecular dynamics simulations

Marta Camacho Nicole Dolker
PhD student Senior Scientist with Alfonso Valencia
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Fluctuations
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Fluctuations and Deviations
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Fluctuations in helices a5 and o6
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Fluctuations in helices a5 and o6
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Fluctuations in helices a5 and o6
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ad and a6 fluctuations depend on R682 state
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C2 domain helps L4-out to L4-in transition
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SHIP2 bound to substrate




SHIP2 bound to substrate

L4-in




The catalytic center




The C2 domain stabilizes substrate

IP,

- Ptase

| - Ptase-C2

100 150
Time (ns)

200 250

300

PIP;

. —Ptase

- Ptase-C2 _

100 _150 200 250 300

Time (ns)



Summary

C2 domain communicates via hydrophobic interface (F593, L597)
to PIP4

C2 domain communicates via polar contact (R649) to IP,

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
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Active site mutants
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Probing the allosteric path via polar interaction
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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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