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Our Mission

The Cardiac Bioelectricity and Arrhythmia Center 
(CBAC) is an interdisciplinary center whose goals 
are to study the mechanisms of rhythm disorders 
of the heart (cardiac arrhythmias) and to develop 
new tools for their diagnosis and treatment.  
 
Cardiac arrhythmias are a major cause of death 
(over 300,000 deaths annually in the US alone; 
estimated 7 million worldwide) and disability, yet 
mechanisms are poorly understood and  
treatment is mostly empirical. Through an  
interdisciplinary effort, CBAC investigators apply 
molecular biology, ion-channel and cell electro-
physiology, optical mapping of membrane  
potential and cell calcium, multi-electrode  
cardiac electrophysiological mapping,  
Electrocardiographic Imaging (ECGI) and  
other noninvasive imaging modalities, and  
computational biology (mathematical  
modeling) to study mechanisms of arrhythmias 
at all levels of the cardiac system.  

Our mission is to battle cardiac arrhythmias  
and sudden cardiac death through scientific  
discovery and its application in the development 
of mechanism-based therapy.
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 •     Molecular structure and electrophysiological 		
       function of cardiac ion channels 

 •     Development of mathematical models of  
       cardiac ion channels, cells and tissues 

 •     Regulatory pathways in cardiac cells 

 •     Mechanisms of hereditary cardiac  
       arrhythmias
 
 •     Arrhythmias in myocardial ischemia and  
       infarction 

 •     Cell-to-cell communication and action  
       potential propagation in the diseased heart 

 •     Ion-channel structure - function based drug    
       design 

 •     Mechanisms of cardiac (ventricular and atrial)  
        tachyarrhythmias and fibrillation 

 •     Development and application of a novel  
       imaging modality for cardiac arrhythmias 

 •     Mechanisms of cardiac arryhthmias and 
        resynchronization therapy in heart failure

PROJECTS
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EDUCATION & TRAINING 

An important goal of the CBAC is to enhance and 
promote education and training in biomedical 
engineering, life sciences, and clinical medicine. 

The cross-disciplinary structure of the CBAC  
facilitates a synergistic relationship between 
training, research and clinical medicine. The  
educational component of CBAC builds on  
graduate programs in the Department of  
Biomedical Engineering and the Medical School. 
Through the CBAC, graduate students and  
scientists in engineering and life sciences can 
participate in clinical lectures, seminars, case  
presentations and clinical procedures such as 
diagnosis and treatment of arrhythmias in the 
catheterization laboratory. 

Similarly, post-MD clinical fellows can  
participate in lectures and seminars in the basic 
science departments and in research projects in 
the basic science laboratories. The CBAC hosts 
seminars each semester, where world renowned 
clinicians and researchers are invited to lecture. 
These seminars are attended by engineering, 
physics and medical school faculty and graduate 
students, as well as professionals from outside 
the university.  

The seminars are open to the general public.
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Research is supported through grants to  
affiliated faculty.  Funding agencies include:  
 
    •	 National Institues of Health (NIH) 
    •	 American Heart Association (AHA) 
    •	 Fondation LeDucq  
    •     National Science Foundation (NSF)  
    •     Burroughs Wellcome Fund

SUPPORT
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School of Medicine

James McKelvey  
School of Engineering

St. Louis Children’s  
Hospital

Center for Clinical 
Studies

Mallinckrodt Institute 
of Radiology

FACILITIES

Located within five areas across  
Washington University (the James 
McKelvey School of Engineering, 
School of Medicine, Center for 
Clinical Studies, St. Louis  
Children’s Hospital and the 
Mallinckrodt Institute of  
Radiology), our facilities include 
state-of-the-art laboratories for: 

    •	 genetics;
    •	 molecular biology;
    •	 cellular and subcellular  
           electrophysiology;  
    •	 optical mapping of action  
	 potentials and cell calcium;  
    •	 multi-electrode mapping of  
	 cardiac electrical activity;
    •	 mathematical modeling 
	 and computer simulations  
           using supercomputing. 

Studies can also be conducted in  
clinical facilities for MRI, CT and  
Ultrasound imaging, and for  
electrophysiology studies and  
arrhythmia treatment during  
cardiac catheterization and  
surgery. 
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FACULTY DIRECTORY
Director Yoram Rudy, PhD, FAHA, FHRS  
 
The Fred Saigh Distinguished Professor of  
Engineering; Professor of Biomedical  
Engineering, Cell Biology & Physiology,  
Medicine, Radiology, and Pediatrics 
 
 
Email: rudy@wustl.edu 
Phone: (314) 935-8160 
Websites: rudylab.wustl.edu, cbac.wustl.edu

R. Martin Arthur, PhD 
 
Newton R. & Sarah Louisa Glasgow Wilson  
Emeritus Professor of Engineering   
The Preston M. Green Department of Electrical  
& Systems Engineering  
 
Email: rma@wustl.edu 
Phone: (314) 935-6167 
Website: arthurlab.wustl.edu

Philip Bayly, PhD 
 
The Lee Hunter Distinguished Professor of  
Mechanical Engineering
Chair, Department of Mechanical Engineering  
& Materials Science
Professor of Biomedical Engineering
 
Email: pvb@wustl.edu 
Phone: (314) 935-6081 
Website: baylylab.wustl.edu

C. William (Bill) Balke, MD
 
Professor of Medicine, Cardiovascular Division 
Washington University School of Medicine  
Chief of Cardiology, St. Louis Veterans Affairs 
Medical Center (VAMC) & Health Care System 

Email: bill.balke@wustl.edu 
Phone: (314) 362-8908
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Sanjeev Bhalla, MD 
 
Professor of Radiology 
Chief, Cardiothoracic Imaging Section
Co-Chief, Body Computed Tomography
Assistant Radiology Residency Program  
Director, Mallinckrodt Institute of Radiology 

Email: sanjeevbhalla@wustl.edu 
Phone: (314) 362-2927

Daniel H. Cooper, MD 
Associate Professor of Medicine 
Cardiovascular Division 
Director, Electrophysiology Fellowship
Washington University School of Medicine 

Email: cooperdh@wustl.edu 
Phone: (314) 747-8494

Phillip S. Cuculich, MD
 
Associate Professor of Medicine 
Cardiovascular Division 
Washington University School of Medicine

 
Email: pcuculic@wustl.edu 
Phone: (314) 454-7698

Jianmin Cui, PhD
 
Professor of Biomedical Engineering
Department of Biomedical Engineering

 
Email: jcui@wustl.edu 
Phone: (314) 935-8896 
Website: research.engineering.wustl.edu/~jcui
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Ralph J. Damiano, Jr., MD
 
Evarts A. Graham Professor of Surgery 
Chief, Cardiothoracic Surgery 
Washington University School of Medicine
 

Email: damianor@wustl.edu 
Phone: (314) 362-7327 
Website: cardiothoracicsurgery.wustl.edu

Victor G. Davila-Roman, MD, FACC, FASE
 
Professor of Medicine, Anesthesiology,  
Radiology  
Medical Director, Cardiovascular Imaging and 
Clinical Research Core Laboratory 
Washington University School of Medicine 
 
Email: vdavila@wustl.edu 
Phone: (314) 362-4748; Website: circl.wustl.edu

Mitchell N. Faddis, MD, PhD  
 
Professor of Medicine 
Cardiovascular Division 
Director, Electrophysiology 
Washington University School of Medicine
 

Email: faddism@wustl.edu 
Phone: (314) 454-7772

Aarti Dalal, DO
 
Assistant Professor of Pediatrics, Cardiology 
Washington University School of Medicine

Email: asdalal@wustl.edu 
Phone: (314) 273-1470                                                       

FACULTY DIRECTORY 
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Richard W. Gross, MD, PhD 
 
Professor of Medicine & Developmental Biology
Washington University School of Medicine 
Professor of Chemistry 
Washington University in St. Louis

Email: rgross@wustl.edu 
Phone: (314) 362-2690 

Michael J. Greenberg, PhD
 
Assistant Professor of Biochemistry &  
Molecular Biophysics 
Washington University School of Medicine 

Email: greenberg@wustl.edu 
Phone: (314) 362-8670 
Website: glab.biochem.wustl.edu

Nathaniel Huebsch, PhD 
 
Assistant Professor  
Department of Biomedical Engineering

Email: nhuebsch@wustl.edu 
Phone: (314) 935-7208 
Website: huebschlab.wustl.edu

 
R. Gilbert Jost, MD
 
Professor Emeritus of Radiology 
Department of Radiology 
Washington University School of Medicine

Email: jostg@wustl.edu 
Phone: (314) 747-4563 
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Arye Nehorai, PhD 
 
Eugene & Martha Lohman Professor of  
Electrical Engineering, The Preston M. Green  
Department of Electrical & Systems  
Engineering 
 
Email: nehorai@wustl.edu 
Phone: (314) 935-7520                                                 
Website: www.ese.wustl.edu/~nehorai

Jeanne M. Nerbonne, PhD, FAHA 

Alumni Endowed Professor of Molecular  
Biology & Pharmacology; Director, Center for 
Cardiovascular Research; Co-Director, CIMED; 
Departments of Developmental Biology &  
Internal Medicine 
 
Email: jnerbonne@wustl.edu 
Phone: (314) 362-2564, 
Website: nerbonnelab.wustl.edu

Douglas L. Mann, MD  
 
Lewin Distinguished Professor of  
Cardiovascular Disease; Professor of  
Medicine, Cell Biology and Physiology,
Washington University School of Medicine 

Email: dmann@wustl.edu 
Phone: (314) 362-8908

Sándor J Kovács, MD, PhD  
 
Professor of Medicine, Cell Biology &  
Physiology, Biomedical Engineering; Adj. Prof. 
of Physics; Director & Founder, Cardiovascular 
Biophysics Laboratory; Washington University 
School of Medicine
 
Email: sjk@wustl.edu 
Phone: (314) 454-7660 
Website: cbl1.wustl.edu 

FACULTY DIRECTORY 
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Joseph A. O’Sullivan, PhD 
 
Samuel C. Sachs Prof. of Electrical Engineering  
Professor & Dean of the UMSL/WUSTL Joint 
Undergraduate Engineering Program

 

Email: jao@wustl.edu  
Phone: (314) 935-4173

Colin G. Nichols, PhD 

Carl Cori Professor, Department of Cell Biology 
& Physiology; Director, Center for the  
Investigation of Membrane Excitability  
Diseases, Washington University School of 
Medicine 

Email: cnichols@wustl.edu 
Phone: (314) 362-6630 
Website: cimed.wustl.edu

Maria S. Remedi, PhD 
 
Assistant Professor of Medicine and of Cell  
Biology & Physiology 
Washington University School of Medicine

Email: mremedi@wustl.edu 
Phone: (314) 362-6636 
Website: endo.wustl.edu/remedi-lab/

Stacey L. Rentschler, MD, PhD 

Associate Professor of Medicine &  
Developmental Biology, & of Biomedical  
Engineering, Cardiovascular Division 
Washington University School of Medicine 
 

Email: stacey.rentschler@wustl.edu 
Phone: (314) 362-6212
Website: rentschlerlab.wustl.edu
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Richard B. Schuessler, PhD 
 
Director, Cardiothoracic Surgery Research  
Laboratory Research Professor of Surgery  
(Cardiothoracic Surgery) & Biomedical  
Engineering; Washington University School of 
Medicine

Email: schuesslerr@wustl.edu 
Phone: (314) 362-8310

Clifford G. Robinson, MD 
 
Professor of Radiation Oncology
Chief of Service, Stereotactic Body  
Radiation Therapy (SBRT) 
Director, Clinical Trials & Clinical Informatics 
Washington University School of Medicine 

Email: clifford.robinson@wustl.edu  
Phone: (314) 362-8567

Rajan Sah, MD, PhD 
 
Associate Professor of Medicine,  
Cardiovascular Division; Associate  
Professor of Cell Biology & Physiology 
Washington University School of Medicine

Email: rajan.sah@wustl.edu  
Phone: (314) 273-7748

Jingyi Shi, Ph.D. 
 
Research Assistant Professor 
Department of Biomedical Engineering

Email: jshi22@wustl.edu 
Phone: (314) 935-7623
Website: research.engineering.wustl.edu/~jcui/

FACULTY DIRECTORY 
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Jennifer N. A. Silva, MD 
 
Associate Professor of Pediatrics & of  
Biomedical Engineering; Director of Pediatric 
Electrophysiology; St. Louis Children’s Hospital, 
Division of Pediatric Cardiology, Washington 
University School of Medicine 

Email:  jennifersilva@wustl.edu 
Phone: (314) 454-2544

Jonathan R. Silva, PhD  

Associate Professor 
Department of Biomedical Engineering

 
Email: jonsilva@wustl.edu 
Phone: (314) 935-8837
Website: silvalab.bme.wustl.edu

Timothy W. Smith, DPhil, MD, FACC, 
FHRS 
 
Professor of Medicine 
Cardiovascular Division 
Washington University School of Medicine 
 
 
Email: tsmith@wustl.edu 
Phone: (314) 454-7982
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Phyllis K. Stein, PhD 

Associate Professor of Medicine
Director, Heart Rate Variability (HRV)  
Laboratory, Washington University School of 
Medicine
 
 
Email: pstein@wustl.edu 
Phone: (314) 286-1350 
Website: hrvlab.wustl.edu
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George F. Van Hare, MD  
 
The Louis Larrick Ward Professor of Pediatrics 
Director, David Goldring Division of Pediatric 
Cardiology; Co-director, St Louis Children’s and 
Washington University Heart Center
Washington University School of Medicine

Email: vanhare@wustl.edu 
Phone: (314) 454-4217

Jason W. Trobaugh, DSc  
 
Professor of Practice 
The Preston M. Green Department of Electrical 
& Systems Engineering

 
 
Email: jasont@wustl.edu 
Phone: (314) 935-7549

Pamela K. Woodard, MD, FACR, FAHA, 
FCCP, FSCMR, FNASCI 
 
Hugh Monroe Wilson Professor of Radiology
Professor, Biomedical Engineering
Sr. Vice Chair, Radiology Research Facilities
Director, Center for Clinical Imaging Research 
(CCIR); Head, Advanced Cardiac Imaging  
 
Email: woodardp@wustl.edu  
Phone: (314) 747-3386

FACULTY DIRECTORY 
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Associate Professor 
Department of Biomedical Engineering
 

Email: chaozhou@wustl.edu 
Website: zlab.wustl.edu
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CBAC Alumni

Luciano C. Amado, MD 
Amir A. Amini, PhD 
Kyongtae T. Bae, MD, PhD 
John P. Boineau, MD 
Michael Cain, MD  
Jane Chen, MD 
Jonas A. Cooper, MD, MPH  
Igor Efimov, PhD 
Vadim V. Fedorov, PhD 
Steven C. George, MD, PhD 
Patrick Jay, MD, PhD 
Daniel P. Kelly, MD 
Mark D. Levin, MD 
Bruce Lindsay, PhD 
Leonid Livshitz, PhD 
Achi Ludomirsky, MD 
Scott B. Marrus, MD, PhD 
Tony J. Muslin, MD 

Ali Nekouzadeh, PhD 
Amit Noheria, MBBS, SM  
Vladimir P. Nikolski, PhD 
Daniel S. Ory, MD 
Edward Rhee, PhD 
Jeffrey E. Saffitz, MD, PhD 
Jean E. Schaffer, MD  
Gautam K. Signh, MD
Kathryn A. Yamada, PhD 
Lihong Wang, PhD 
Samuel A. Wickline, PhD



Washington University in St. Louis 
Cardiac Bioelectricity & Arrhythmia Center 
Whitaker Hall, Room 290 
1 Brookings Drive 
Campus Box 1097 
St. Louis, MO 63130-4899 
P: (314) 935-7887

Administrative Contact: 
Huyen (Gwen) Nguyen 
Email: nguyeng@wustl.edu 
Phone: (314) 935-7887
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