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Å Central role in adaptive response to 
injury,  restoring heart contractility

Å ɓ-blockers used by 10ôs of millions of 
Americans (5th most widely prescribed 
class of medicines)

Å Prescribed for high blood pressure, 
heart failure, cardiac arrhythmia, 
coronary heart disease

ɓ-adrenergic signaling in 

cardiac disease

ñéand why are ɓ-blockers effective in 

the treatment of heart failure?ò

Circ Res. 2003;93:896-906.



Cardiac ɓ-adrenergic signaling network

Saucerman and McCulloch, ANYAS 2006

mechanistic computational models:

Saucerman et al J Biol Chem 2003

Saucerman & McCulloch PBMB 2004

Saucerman et al Circ Res 2004

Saucerman et al PNAS 2006



How do ɓ-blockers work?

ĄIntegrate systems models and experiments to 

begin to address these questions

Q1: Can ɓ-blockers enhance receptor sensitivity? 

mechanism of action

Q2: Do ɓ-blockers differ in their enhancement of 

receptor sensitivity? optimized therapies

Q3: Do ɓ-AR polymorphisms affect how ɓ-blockers 

enhance sensitivity? personalized medicine
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Updated ɓ1-Adrenergic 

Receptor Module
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Extended Ternary

Complex Model

Original Model:

Saucerman et al J Biol Chem 2003

Saucerman/McCulloch PBMB 2004

Extended Ternary Complex Model:

Samama et al J Biol Chem 1993

Parameters for our ɓ1-AR ETCM:

Hoffmann et al Naun-Sch Arch Pharm 2004



Receptor Module Validation
Without GTP

Data: Green et al, Mol Pharm 1992

With GTP



Validating ReceptorĄcAMP

ÅLiterature Data: basal 

activation is 24% of 

maximal activation

ÅSimulation Data: basal 

activation is 23% of 

maximal activation

Data: Rathz et al, J Biol Chem 2003



Validating myocyte contractility: 
simultaneous Ca and sarcomere dynamics
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Validating receptorĄ

myocyte contractility
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