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[165] - Bioinformatics in Chemical Engineering Education

Chair: Francis J Doyle, lll, University of Delaware, Dept. of Chemical Engineering
Vice Chair: Vassily Hatzimanikatis, Northwestern University

This aim of this session is to share some recent innovations in teaching the evolving subject of
of bioinformatics. For the purpose of this session, the term "bioinformatics" will be used to
broadly cover the areas at the intersection of genomics and engineering, which include (but are
not limited to): functional genomics, systems biology, computational biology, pattern discovery.
Contributions are particularly encouraged in the area of computer-based modules, new
laboratory experiments, and industry-academic collaborations in teaching.




Session Schedule

8:30 AM Bioinformatics: Principles, Methods and Applications Course at MIT
8:55 AM Robotics and Combinatorial Experimentation
9:20 AM Bioinformatics at University of Massachusetts
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Abstract: This course provides an introduction to Bioinformatics. We define this field by the
principles and computational methods aiming at the upgrade of the information content of the
large volume of biological data generated by genome sequencing, as well as cell-wide
measurements of gene expression (DNA microarrays), protein profiles (proteomics), metabolites
and metabolic fluxes. Additionally, bioinformatics is concerned with whole organism data,
especially human physiological variable measurements including organ function assessments,
hormone levels, blood flow, neuronal activity etc., that characterize normal and pathophysiology.
The overall goal of this data upgrade process is to elucidate cell function and physiology from a


http://www.aiche.org/conferences/techprogram/paperdetail.asp?PaperID=3188&DSN=annual02
http://www.aiche.org/conferences/techprogram/paperdetail.asp?PaperID=2277&DSN=annual02
http://www.aiche.org/conferences/techprogram/paperdetail.asp?PaperID=3180&DSN=annual02
http://web.mit.edu/cheme/gnswebpage/links.shtml

comprehensive set of measurements as opposed to using single markers of cellular function.
Fundamentals from systems theory will be presented to define modeling philosophies and
simulation methodologies for the integration of genomic and physiological data in the analysis of
complex biological processes, e.g. genetic regulatory networks and metabolic pathways.
Various computational methods will address a broad spectrum of problems in functional
genomics and cell physiology, including; analysis of sequences, (alignment, homology
discovery, gene finding and annotation), gene clustering, pattern recognition/discovery in large-
scale expression data, elucidation of genetic regulatory circuits, analysis of metabolic networks
and signal transduction pathways. Applications of Bioinformatics to metabolic engineering, drug
design, and biotechnology will be also discussed. Software tools. The fundamentals of various
methods will be presented in class (see syllabus). Software tools for the implementation of
these methods will be provided in web sites or CD's. Hands on sessions and demonstrations.
Approximately one third of each class will be devoted to demonstrations and hands on
applications of methods. For students who can provide their own laptops executable files of
software will be provided to facilitate the application of programs in class. Real world problems.
Students can choose problems from their research as class project. Other problems from the
instructor's research portfolio will also be presented. Emphasis on functional genomics. This
class will address sequence driven problems (40%) and data driven problems (60%). The latter
constitute the core of bioinformatics applications to cell physiology and functional genomics. As
the volume of such data rapidly expands so will the need of bioinformatics methods to make
physiological sense of them. This aspect of the course will be further enhanced by contributions
from Dr. Kelleher, Professor of Physiology, George Washington University Medical School.
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