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Prof. Bing Zhang, MD PhD

Dept. Molecular and Human Genetics

Lester & Sue Smith Breast Center

Baylor College of Medicine

Houston, Texas, USA
Expert in integrative bioinformatics approaches to extract biological meanings 
from experimental data and generate hypotheses for experimental validation

Description: The workshop will explore pathway and network analysis methods and tools for the interpretation of mRNA and protein profiling data. The workshop will include a 90-min lecture and a 120-min hands-on session. After the lecture, students should be able to understand the concept of common pathway and network analysis methods and be introduced to popular tools for pathway and network analysis. Through the hands-on session, students will gain practical experience and skills to perform pathway and network analysis using selected tools.
Date: 
13th December 2016

Time:  
13:00 – 17:00h

13.00-14.30 Pathway & network analysis for mRNA and protein profiling data

14.30-15.00 Break

15.00-17.00 Hands-on tool session (bring your labtop!)
EC points:
0,3



Target audience:
PhD students of the OOA
Price:
free of charge

Location:
CCA 4.39

Registration:
Please register by sending the registration form to vumc-cca@vumc.nl
Organisation:
Prof. C.R. Jimenez, PhD (VUmc) 

The students who attend the workshop can also attent the Fall Meeting of the Netherlands Proteomics Platform and Oratie symposium the next day (see enclosure) for free (lunch/drinks not included). To register for the meeting/symposium please send an email to Connie Jimenez (c.jimenez@vumc.nl).
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Prof. dr. Bing Zhang






Department of Molecular and Human Genetics
Lester & Sue Smith Breast Center
Baylor College of Medicine
Houston, Texas, USA
Website of the Zhang laboratory:

http://www.zhang-lab.org 

Complex diseases, such as cancer, heart disease, stroke, and diabetes, have been the leading causes of death in the United States for the last half-century. The underlying molecular mechanisms of these diseases are still poorly understood. Recent advancements in high-throughput sequencing and molecular profiling technologies have provided an unprecedented opportunity for complex disease studies. Comprehensive characterization of genomic, epigenomic, transcriptomic, proteomic, and metabolomic changes in disease states may eventually help elucidate molecular mechanisms underlying these diseases. Moreover, correlating molecular measurements with clinical characterizations holds great potential for improving disease diagnosis, prognosis, and personalized treatment. A main obstacle to these advances is our ability to effectively manage, integrate, and interpret the large volume of heterogeneous data. The long-term goal of our research is to develop computational and statistical approaches that help translate multidimensional omics data into biological and clinical insights. Recent works in my group focus on the following three areas: 1) Proteogenomics; 2) Network medicine; and 3) Democratization of bioinformatics.

1. Proteogenomics

Our recent work has been focusing on cancer proteogenomics, i.e., the integration of genomic data and proteome analyses to characterize tumor proteomes. Although proteins reflecting the genomic changes in cancer have the potential to become clinically useful biomarkers, their discovery and validation has proven to be challenging. Large-scale cancer genomic projects such as The Cancer Genome Atlas (TCGA) project have identified a large number of genomic alterations in different types of cancer. Through integrating genomic variation data from various public resources, we have built a human Cancer Proteome Variation Database (CanProVar) (Li, et al., 2010), which enables variant peptide identification in cancer proteomics studies (Li, et al., 2011). More recently, we proposed to derive sample-specific protein sequence databases from RNA-Seq data and have demonstrated that customized databases significantly increase the sensitivity in peptide identification, reduce ambiguity in protein assembly, and enable the detection of known and novel peptide variants (Wang, et al., 2012; Wang and Zhang, 2013). In addition to protein identification, integrative analysis of quantitative transcriptome and proteome data has started to provide novel insights into gene expression regulation (Liu, et al., 2013). In the Clinical Proteomic Tumor Analysis Consortium (CPTAC) project funded by the National Cancer Institute (NCI), we are working on the integrated proteogenomic characterization of human colorectal cancer. Results from the initial phase of this project were recently published in Nature (Zhang, et al. 2014).

2. Network medicine
A major goal in the post genomic era is to understand how genes, proteins, and metabolites are integrated in cellular systems, how disturbances in the systems may lead to disease, and what might be done to restore disturbed systems to their normal functions. Network biology offers a holistic way to study cellular systems and plays a critical role in answering these questions. During the past several years, my group has developed methods for network construction (Shi, et al., 2010), network module identification (Shi, et al., 2010; Shi, et al., 2013; Zhang, et al., 2008), network-based gene prioritization (Shi and Zhang, 2011; Zhang, et al., 2011), and network-based prediction of protein function and expression (Li, et al., 2009).

Our work in colon cancer provides a coherent and integrated picture of human colon cancer that links genomic alterations to molecular and clinical consequences, which helps shed light on the development of targeted therapeutic strategies for different colon cancer subtypes.

3. Democratization of bioinformatics
Technology advancements have led to an increasing gap between data generation and investigators’ ability to interpret the data. Until computational tools are available for biologists and clinicians to independently interpret the vast amount of interconnected data, the potential of these data will be severely underexploited. To fill this gap, we develop bioinformatics tools that can be used directly by biologists and clinical researchers. 

In the WebGestalt (http://www.webgestalt.org) project (Wang, et al., 2013; Zhang, et al., 2005), we develop gene-centric databases, statistical methods, and user-friendly web-interface to help translate gene lists derived from genomic, transcriptomic, and proteomic studies to underlying biological processes, pathways, and regulatory mechanisms. WebGestalt has been serving the biology community for more than eight years with more than 300 daily usage count during the past year. In our newly initiated NetGestalt (http://www.netgestalt.org) project (Shi, et al., Nat.Methods 2013), we are developing a novel data integration framework that allows simultaneous presentation of large scale experimental and annotation data from many sources in the context of biological networks to facilitate data visualization, analysis, interpretation and hypothesis generation. The tool achieves high scalability through exploiting the inherent hierarchical modular architecture of biological networks, and thus helps reveal important biological insights that cannot be readily obtained with existing visualization tools. We have received funding from NCI to develop a NetGestalt-based data portal that allows biologists to perform integrative analysis of cancer genomics and proteomics data.
Dr. Zhang has published > 70 papers 

He has been cited ~5000 times. 

His H-index is 31
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