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Biostatistical Methods for Biomarkers
Tentative Syllabus

Course Description

Advances in recent high-throughput experimental technologies have generated enormous
amounts of data and provided valuable resources to study biomarkers. Advances in statistical
applications and computing capabilities are providing a powerful set of tools for analyzing
biomarker data. This course will introduce students to biostatistical concepts and methods for
analyzing biomarker data. The course focuses on statistical methods for biomarkers to address
various issues arising from studies assessing biomarkers in biomedical research and including
associations with certain diseases or health conditions. The course presents both basic and
advanced topics, focusing on those that are relevant to the computational analysis of large data
sets in biology. This course will cover many of the fundamental statistical and data mining
approaches to support biomarker discovery and evaluation, emphasizing applications based on
different types of "omic" data.

Prerequisite: Basic knowledge in biology and statistics (which will be reviewed).

Recommended Books

Understanding Statistics in Exploratory Biomarker Analysis. Authors: Nusrat Rabbee, Richard
Bourgon, Haiyan Huang. 2011 Chapman & Hall/CRC Biostatistics Series.

Bioinformatics and Biomarker Discovery: “Omic” Data Analysis for Personalized Medicine. E-
Book, by Francisco Azuaje. 2010 John Wiley & Sons, Ltd.

Methods in Molecular Biology. Biostatistical Methods. Edited by Stephen W. Looney. 2002
Humana Press Inc. Totowa, New Jersey.

Course Learning Objectives:

After successfully completing the course, student should be able to:

1. Identify the proper statistical design to investigate biomarkers
2. Design simple experimental & observational biomarker studies
3. Collect, process and summarize biomarker data
4. Select proper statistical tests to address specific hypotheses about biomarkers
5. Assess the reliability and validity of a given biomarker
6. Analyze biomarker data generated from "omic" technologies
7. Interpret advanced statistical tests in the biomarker literature
Suggested Lectures
Week 1

Exploratory data analysis
Basic Parametric Statistical tests



Week 2
Non-Parametric tests
Multivariate Statistics

Week 3
Categorical data analysis
Survival Analysis

Week 4
Reliability and validity
Designing a biomarker study

Week S
Biomarkers for Risk estimation
Biomarkers for treatment Efficacy

Week 6
Biomarkers for prognosis
Toxicology Biomarker

Week 7

Genomics
Microarrays
PCR Arrays
RT-PCR

Week 8
Proteomics

SELDI
MALDI
Other

Week 9
Metabolomics

Week 10
Epigenomics.
Methylation
siRNA

Week 11

Genome-wide Association
Copy number variation
SNP

Week 12

Applied biomarkers Analysis
Reading the literature
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