
PHYS 250 
Physical Biology of the Cell 

Spring 2011 
 

This course will explore how the insights of physics and mathematics have illuminated the 
complex phenomena of the cell.  We will study the use of quantitative and predictive models to 
describe biological systems, and discuss the experimental methods that provide the quantitative 
data required to create and test these models.  The course will be structured around a series of 
case studies involving some of the key players in molecular and cell biology. 

 

Instructor: David Altman 
  Email: daltman@willamette.edu 
  Office: Collins 312 
  Phone: 650-804-5764 
  Office Hours: Monday, 2-3 pm and Tuesday, 10-11 am 

Text: Physical Biology of the Cell, Phillips et al. 

Lectures: Mondays, Wednesdays, and Fridays from 11:30 am-12:30 pm, Collins 306.  To get the 
most out of the lecture, you are highly encouraged to read the appropriate sections from the text 
before coming to class.   

Homework: Every Wednesday, you will be assigned a problem set that will be due the following 
Wednesday.  Answers must be clear and complete.  No points will be given for answers that do 
not include any explanation. 

You are encouraged to work on your problem sets in groups.  However, each person in the group 
must submit his or her own original solutions.  Late homework will not be accepted unless you 
have received permission from me prior to the date the homework is due. 

Exams: There will be two midterm exams throughout the quarter (2/23 and 4/8). 

Paper Presentations: At the end of the semester, you will be responsible for presenting a review 
of a recent biophysical research publication and leading a class discussion on this paper.  You 
will work in groups of two, and each group will be responsible for a single class.  

On days that you are not presenting, you will be expected to play an active role in the class. 
Following the discussion, you will write a 2-3 paragraph summary that discusses both the paper 
and presentation.  

Grading: 20% for each midterm (40% total), 20% problem sets, 30% for the paper presentation, 
10% for audience participation during oral presentations. 

Website: The class website can be found on the WISE system (http://wise.willamette.edu). 
Reading assignments will be posted on the class calendar.  In addition, I will post important 
handouts, including slides from lectures, weekly problem sets, and answer keys.   

Important Dates: 

January 17 – 1st day of classes 

January 21 – Martin Luther King Jr. Day, no classes after 12:30 pm 

January 28 – Last day to add/drop classes 

February 28 – Last day to choose CR/NC grading 



March 21-25 – Spring Break 

April 20 – Student Scholarship Recognition Day (SSRD), no classes 

May 3 – Last day of classes 

 



Expectations for paper presentations 
 
PRESENTERS: 
Presentations should be in PowerPoint, and must include: 
1. Title and authors of paper  
2. Statement of key issue or problem that the paper is addressing  
3. Background  
 a.  Why is this problem important?  
 b.  Why should your audience care?  
 c.  Your background should reference other articles related to your paper 
4. Methods  
 a.  You should understand the methods well enough to: 
  i. Explain it to the audience  
  ii. Understand the necessary inputs  
  iii. Understand the experimental outputs and what they show  
  iv. Understand the issues, problems, and necessary controls  

b.  Use figures from other papers (or create them yourself) to adequately explain the 
method to your audience  

 c.  Try to be critical of the methods—is it really showing what the author thinks it is 
showing?  

5. Results  
 a.  Show figures and results  
 b.  Add enough annotation so that the figure makes sense to your audience  
 c.  Did the author interpret the results correctly?  Is there another possible interpretation?   
 d.  Be critical  
6. Conclusions  
 a.  What conclusions did the author draw?   
 b.  Do you agree with the conclusions?  
General comments  
 a.  Presentation should not just be an outline of sentences copied from the paper  
 b.  When appropriate, include concepts related to class material  
 c.  When appropriate, use PyMol to present relevant structures 
 
AUDIENCE: 
When you are not presenting, you are still expected to play an active role as a member of the 
audience  
1.  Read the paper before the journal club and try to understand it  
2.  Ask questions, if you don’t understand something the speaker says  
3.  Participate in the discussions  
4.  Following the discussion, write 2-3 paragraphs that briefly summarize the paper and 

presentation.  The summary should include: 
 a.  The problem/question that the paper is addressing 
 b.  A description of the methods 
 c.  A summary of the results 
 d.  What conclusions the author reached 
 e.  A summary of the presenter’s critical evaluation of the paper 
    Your summary should be in your words.  Do not copy sentences from the paper.  



COURSE OUTLINE 
 

LECTURE 
# 

DATE TOPIC 

1 1/17 Introduction to biophysics 

2 1/19 What is biophysics? 
Back of the envelope calculations 

3 1/21 What’s in a cell? (I) 

4 1/24 What’s in a cell? (II) 

5 1/26 Energy, entropy, and equilibrium in the cell (I) 

6 1/28 Energy, entropy, and equilibrium in the cell (II) 

7 1/31 Energy, entropy, and equilibrium in the cell (III) 

8 2/2 The tools of statistical mechanics (I) 

9 2/4 The tools of statistical mechanics (II) 

10 2/7 Statistical mechanics applied to 2-state systems (I) 

11 2/9 Statistical mechanics applied to 2-state systems (II) 

12 2/11 Random walks and molecular structure (I) 

13 2/14 Random walks and molecular structure (II) 

12 2/16 Random walks and molecular structure (III) 

13 2/18 Random walks and molecular structure (IV) 

14 2/21 REVIEW midterm I 

15 2/23 MIDTERM I 

16 2/25 Visualizing proteins with PyMol (I) 

17 2/28 Visualizing proteins with PyMol (II) 

18 3/2 Chemical picture of biological dynamics (I) 

19 3/4 Chemical picture of biological dynamics (II) 

20 3/7 Chemical picture of biological dynamics (III) 
21 3/9 Chemical picture of biological dynamics (IV) 
22 3/11 Molecular Motors (I) 
21 3/14 Molecular Motors (II) 
22 3/16 Molecular Motors (III) 
23 3/18 Sequences, specificity, and evolution (I) 
 3/21 
 3/23 
 3/25 

 
Spring Break 
 

24 3/28 Sequences, specificity, and evolution (II) 
25 3/30 Cell signaling (I) 



26 4/1 Cell Signaling (II) 
27 4/4 Cell Signaling (III) 
28 4/6 Review MIDTERM II 
29 4/8 MIDTERM II 
30 4/11 Class Presentation 
31 4/13 Class Presentation 
32 4/15 Class Presentation 
33 4/18 Class Presentation 
 4/20 SSRD no class 
34 4/22 Class Presentation 
33 4/25 Class Presentation 
34 4/27 Class Presentation 
35 4/29 Class Presentation 

36 5/2 Class Presentation 
 
 

Student Learning Objectives: 

After completion of this course, students will:  

1) Have a broad understanding of quantitative models and methods that pertain to 
biological systems. 

2) Be able to employ mathematical methods to solve physical problems and represent 
quantitative information symbolically, visually, numerically, and verbally. 

3) Be able to present and critique ideas from modern biophysical literature. 

Your progress on achieving these goals will be assessed through: 

1) Homework 

2) Midterm examinations 

3) Final presentation 

 


