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Pattern Recognition for Biomarker Discovery: Assessing
Performance Accurately is Critical for Genuine Scientific 

Progress
   

  Currently there is much interest in the discovery of  molecular 
biomarkers for diagnosis and prognosis in medical applications. The objective 
is often to derive gene-expression and protein-abundance signatures to reliably 
classify patients at-risk for cancer or severe forms of  infectious diseases. 
However, with the emergence of  high-throughput measurement technologies, 
these applications are now typically characterized by tens of  thousands of  
potential features and very small sample sizes, which renders accurate 
assessment of  performance a challenging problem. This has led to questions 
about the scientific validity of  research in the field, as several recent studies 
have reported that reanalysis of  published microarray data shows that 
proposed biomarkers do not really classify patients better than chance. This 
talk will examine the application of  pattern recognition methods in genomics 
and proteomics, emphasizing the role of  error estimation and its impact in 
feature selection. The speaker will present a summary of  his recent work in 
this area, including exact and approximate representations of  sampling 
distributions of  error estimators for linear classifiers; analytic and complete 
enumeration approaches to the study of  error estimation for discrete 
classifiers; advances on the methodology of  bolstered error estimation; and 
application to the problem of  biomarker discovery based on gene-expression 
microarray data. 

Bio: Dr. Braga-Neto received the Ph.D. degree in Electrical and Computer 
Engineering from Johns Hopkins University in 2002. He held a post-doctoral 
fellowship in the section of  clinical cancer genetics at the University of  Texas M.D. 
Anderson Cancer Center, Houston, from 2002 to 2004. In 2004, he joined the 
Virology and Experimental Therapy Laboratory at the Oswaldo Cruz Foundation 
(FIOCRUZ), in Recife, Brazil. Since January 2007, he has been an assistant professor 
at the Department of  ECE of  Texas A&M University. He is the author of  more than 
20 journal papers in the general areas of  statistics, signal processing and medicine. His 
paper ``Is Cross-Validation Valid for Small-Sample Microarray Classification?’’ was 
appointed by the ISI as the Fast-Breaking Paper in the field of  Computer Science for 
January-February 2006. His current research interests include statistical pattern 
recognition, with an emphasis on small-sample error estimation, and applications of  
genomics and proteomics in medicine.
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