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Current inotropes act upstrea of the sarcomere to increase intracellular calium and secondarily : : . : : : . .
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approach to improve cardiac contractilty that may address these liabilities is activation of the force

jenerating protein, cardiac myosin itself. Utilizing a reconstituted version of the cardiac sarcomere, we 3 3 e - . H » 2 - - : H 4
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myosin ATPase. One compound class has been optimized extensively using an iterative process guided

by biochemical and cellular activity; CK-1213296 is an exemplar of this class. Transient kinetic analysis of 2 73 J o
the mechanism of action demonstrates that CK-1213296 accelerates the release of phosphate by 2 fold ! sl

(EC50 = 2.0 = 0.7 pM) without affecting the ADP release rate, suggesting that CK-1213296 accelerates ' T 111410 o],  atnd e TN APPROACH
transition of myosin into the force-generating state without affecting its exit rate. Using Fura-2 loaded e .

primary rat cardiac myocytes, CK-1213296 (0.5 yM) increased cellular contractility by 30.1 + 3.5% but

did not alter peak systolic calcium (Fura-2 ratio = 1.24 £ 0.02 after treatment vs. 1.25 + 0.01 at baseline,
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4.0% at 30 minutes (n=6, p < 0.01) while vehicle controls did not change significantly (p > 0.05).In a
chronically instrumented conscious dog heart falure model produced by myocardial infarction plus
tachycardia pacing, infusion of CK-1213296 (8 mg/kg bolus followed by 8 mglkg/hr, n=7) rapidly
increased (p < 0.05) end systolic elastance, regional wiall thickness, and fractional shortening by 20:8%,
38211% and 3428% respectively. In addition, heart rate and let atrial pressure decreased by 14:2%
and 4x1 mmHg while mean arterial pressure was not changed and diastolic function was not impaired.

High throughput screening of the cardiac sarcomere Optimization Strategy

Thus, direct activation of cardiac myosin improves cardiac function in a manner that could be Reconstitute = " o
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One therapeutic approach in patients with heart failure has focused on improving the e =ty
contractile function (inotropy) of the heart. Current drugs, such as B-adrenergic b o
receptor agonists or phosphodiesterase inhibitors, improve cardiac contractility indirectly Rule out Undesired Activities
via second messenger activation which leads to an increase in cardiac myocyte High Throughput Screen ANerTOE W Lainho
intracellular calcium and secondarily an increase in cardiac contractility. However, these PUMA™ 9 CONCLUSIONS
drugs also increase heart rate, oxygen consumption, the incidence of arrhythmias, and at « Robust: CV =5-8% Demonsirate In Vivo Activity & 5
times can cause hypotension. Clinical studies with current drugs have demonstrated that « Fast: 50,000 cmpds/day S — A O e e T — (Cand,gm}
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they have significant safety drawbacks, potentially related to their mechanism of action. o Efficient: 5 targets — one screen

THERAPEUTIC HYPOTHESIS REsuLTS

CK-1213296 is a cardiac myosin activator and accelerates actin dependent P, release

A novel approach to improving cardiac contractility that may address the liabilities of

current inotropic drugs is to directly activate cardiac myosin. s . ———— Pi Release is Accelerated ADP Release is Unchanged -—
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