ChemE/CEE498 Special Topics: Biological Frameworks for Engineers

Course Objectives:

Skills Objectives

· Pose questions and make reasoned decisions

· Articulate a perspective

· Participate in class discussions

· Organize information and concepts in a coherent format

· Present findings in written and oral form in the public setting

· Collaborate productively

Content Objectives

· Learn vocabulary of basic biology

· Understand biological systems from an engineering perspective

· Learn about complexity and systems integration using biology as a model

· Consider humans, DNA, and ethics

· Gain an understanding of the following:

1. information processing in biology

2.  genomics

3.  heredity

4.  structure-function relationships in biology at these levels

a.  molecular

b.  cellular

c.  tissue

5.  human disease

6.  ecosystem complexity

Format

problem-based learning (minimal lecturing);  web-based resources and exercises (no textbook); hands-on laboratory exercises mixed in throughout

Course Outline

· First week:  introduction, functions of life, human genome project

· Weeks 2-4:  central information processing via the Tsar Nicholas/Grand Duchess Anastasis/Anna Anderson story (DNA forensics)

· Weeks 5-7:  structure-function and tissue systems integration via Osteogenesis imperfecta (collagen/bone genetic disease)

· Weeks 8-10:  ecology, ecosystems, nutrients and integration of cycles via a bioremediation scenario 

· Week 11:  summary presentations

