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OBJECTIVES

1] Role of PI3K p110f3 and its products in platelet activation
1- Generation of the mouse model with an inactive PI3KB in megakaryocyte lineage to prove the
importance of PI3KB in platelet activation and as potential target for anti-thrombotic drugs.
2- Role of PI3K p110p and its products in platelet activation

a) Signaling mechanism affected by PI3K/3 defect: Our first aim has been to evaluate the participation of
PI3K in the 3-PI metabolism.

b) Functional implication of PI3Kf3 on platelet activation: The consequence of the inactivation of PI3Kf in
platelet responses and thrombus growth has been evaluated in vitro and in vivo in physiopathological
schemes.

' 1] Role of PI3K p110/3 and its products in platelet activation: Our previous results suggested that the class |
phosphoinositide 3-kinase (PI3K) p110B play a major role in platelet activation. To evaluate the potentia
& interest of this isoform of PI3K as a new target for antithrombotic therapy, we generated a mouse model with
1 PI3K p110p inactive catalytic subunit specifically in megakaryocytes and platelets (PF4-Cre/p110p'o¥/ox).

..II] Role of SHIP1 in cytoskel or

Phosphoinositide phosphatases involved in the hydrolysis of PtdIns(3,4,5)P; (PIP3) and PI(3,4)P, are essential fo
he negative regulation of the 3-phosphoinositides (3-Pls) signaling pathway. In platelet, the termination of the i
13K signaling by degradation of PIP3 is mediated by the Src-homology 2 (SH2) domain-containing inositol 5-
phosphatases (SHIP1).
We have previously shown that SHIP1-deficient platelets have large membrane extensions, abnormalities in the
pen canalicular system and a dramatic decrease in close cell-cell contacts. Interestingly, SHIP1 appeared to be
equired for platelet contractility and subsequent thrombus organization and fibrin clot retraction.

1] Role of SHIP1 ¢ kele 5 ization: We investigated in detail SHIP1-deficient platelet cytoskeleton §
organization and acto-myosin association using immunostaining approach of cytoskeleton components of|
platelets in suspension and classical biochemistry approaches.

RESULTATS

Deletion of the p110p isoform of PI3K in platelets reveals SHIP1 : role in platelet activation and thrombus growth via the
its central role in PIP3 production and thrombus control of cytoskeleton dynamics
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- A) Cytoskeletal reorganization abnormalities in SHIP1-deficient platelets. Wild-type or SHIP1 deficient platelets were
[y [ N—— stimulated with thrombin (0.5lU/ml, 2min) in suspension under non-aggregating conditions and fixed with
paraformaldehyde. Representative confocal immunofluorescence images of platelet microtubules (green) and F-actin
cytoskeleton (red) are shown. In merged images, yellow coloration indicates colocalisation of a-tubulin with F-actin. Data
shown are representative of four independent experiments (scale bar = 2 um) B) SHIP1 acts as a phosphatase and adapter
protein: SHIP1 deficiency affects the thrombin-dependent membrane / cytoskeleton recruitment of myosin IIA via its
phosphatase activity and RhoA activation via its adapter protein property €) SHIP1-deficient platelets form small aggregates
(TxA2 analogue U46619 (0.5 uM), 3 min, scanning electron microscopy (bars 5 um)).

A) Conditional genetic inactivation of p110f in the megakaryocytic lineage has no impact on the

5 expression of other class | PI3K catalytic subunits (p110c, p110y and p1108) B) PI3Kp is critical

w for PIP3 production downstream of both GPCR and GPVI/Tyrosine kinases signalling. Deletion of

p110p affects functional platelet responses in vitro (C) and in vivo (D) after FeCl, induced carotid
artery injury.
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platelet internal contraction via the control of and dynal Society
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eletion of the p110p isoform of PI3K in platelets reveals its central role in Akt activation and its contribution to

platelet responses

- PI3KB is critical for PIP; production and PKB/Akt activation downstream of both GPCR and GPVI/tyrosine kinases

ignalling.

- Functional studies showed an almost complete inability of these platelets to adhere onto fibrinogen under flow

i condition suggesting that PI3K is also acting downstream of 85 (not shown).

In vivo studies showed that these mice have a normal bleeding time but are resistant to thrombosis after FeCly

njury of the carotid. However we noticed a tendency to generate platelet emboli, a potential deleterious

henomenon. Our current research is focus in a better characterization of this phenomenon (Martin et al., in

Ll preparation).

ole of SHIP1 cytoskeleton organization

SHIP1 plays an important role in the control of internal platelet contraction by regulating platelet cytoskeleton
reorganization during stimulation in suspension, in the absence of integrin engagement but is not directly involved in

. actin polymerization. Interestingly, we found that SHIP1 is required for full activation of RhoA, MLC phosphorylation

i__ and stable association between myosin IIA and the platelet cytoskeleton. These effects may be due to the docking

* protein properties of SHIP1 since RhoA activation is independent of 3-Pls formation.

i
1

2 -Together, these results reveal new functions for SHIP1 as a key regulator of cytoskeletal reorganisation required for

i Haemostasis (ISTH), XXII Congress, July 11-16 2009, Boston, Usa.
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