University of Notre Dame Aerospace and Mechanical Engineering

AME 60672: Cell Mechanics Fall Semester 2008
Time: 3:00 - 3:50 MWF
Location: 102 Earth Science
Instructor:
Diane R. Wagner Phone: 1-5735

145 Multidisciplinary Research Building e-mail: dwagner@nd.edu
Office Hours: Thursday 2:00-3:00 p.m. or by appointment

Website: Information on the class can be found at
http://www.nd.edu/~dwagner/courses/60672/60672.html
including this syllabus.

Goals:

This course is designed to introduce students to the cell as a structure, emphasizing the mechanical
analysis and characterization of its components including the membrane, filaments and networks of
these components. At the end of the course, students should be able to read and understand the current
literature in the field of cell mechanics. Of particular interest is mechanotransduction, whereby cells
detect loading and respond. A review of basic cell biology is provided for those without a background.

Prerequisites: none

Required texts: Articles from the literature on electronic reserve

Recommended texts: Boal, Mechanics of the Cell, Cambridge University Press, ISBN: 0-521-79681-4
Alberts et al., Essential Cell Biology, 2" Edition, Garland Science, ISBN: 0-8153-3480-X

Other texts:

Alberts et al, Molecular Biology of the Cell, Garland Science, ISBN: 0-8153-3218-1

Lodish et al, Molecular Cell Biology, W.H. Freeman

Howard, Mechanics of Motor Proteins and the Cytoskeleton, Sinauer, ISBN: 0-87893-333-6

Nelson, Biological Physics: Energy, Information, Life, Freeman, ISBN: 0-7167-4372-8

Gonick and Wheelis, Cartoon Guide to Genetics, Collins Reference, ISBN: 0-06-273099-1

Assessment:
Your performance in this course will be measured by homework assignments, and examinations, and a
final project.

Grading:
Homework 20%
Midterm 20%
Final Project 20%
Final Exam 30%
Participation/Class preparedness 10%

Additions, amendments, or corrections to this syllabus may be made throughout the semester via in class
announcements, handouts, or e-mail.
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Topics covered
Date

Topic

Assignments

8/27/08 - 8/29/08

Course overview, Cell Bio (Alberts)

9/1/08 - 9/5/08

Cell Bio (Alberts), Experimental Techniques

9/8/08 — 9/12/08

Mechanics of Small Things (Howard/Nelson),
Mechanics of Filaments (Boal/Howard)

HW #1

9/15/08 — 9/19/08

Mechanics of Filaments (Boal/Howard)

Read articles 1-2

9/22/08-9/26/08

Mechanics of 2D networks (Boal)

HW#2 due

9/29/08 — 10/3/08

Mechanics of 2D networks (Boal)
No lecture on Friday — exam?

HW #3 due
Read articles 3 -4

10/6/08 — 10/10/08

Membranes

Read articles 5-6

10/13/08 — 10/17/08

Whole cell — viscoelasticity and indentation

HW #4 due
Read articles 7-11

10/20/08 — 10/24/08

Fall Break

10/27/08 — 10/31/08

Whole cell — membrane/cytoskeleton, tensegrity,
cytoskeletal tension

Read articles 12-
17,

11/3/08 — 11/7/08

Motor proteins and muscle

Read articles 18-
20, HW #5 due

11/10/08 — 11/14/08

Cell adhesion

11/17/08 — 11/21/08

Mechanotransduction

Read articles 21-
25, HW #6 due

11/24/08

Mechanotransduction

12/1/08 — 12/5/08

Mechanotransduction

12/8/08 — 12/10/08

Projects
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