
Selected Topics in Kinesiology II

Biomedical Physio and Kines 421

Section: D100

Term: 2014 Spring

Instructor: Dr. Peter Ruben
Email:  pruben@sfu.ca
Phone:  778-782-9351
Office hours:  TBA.  It is highly recommended you come see me at least once during the term.  
My office is in TASC2, room 9808.

Discussion Topics:  Each lecture will start at 9:30 am. 

Course Overview  

 
The course is intended to provide students with a detailed perspective of ion channels and 
transporters, and the contribution these membrane proteins make to normal and abnormal 
physiology.  Many diseases, ranging from benign to fatal, arise from mutations in channels 
and transporters. A classic example is cystic fibrosis, which is caused by deletion of a 
single amino acid in the cystic fibrosis transport regulator protein, a chloride channel. 
Following a general introduction to channels and transporters, students will review recent 
primary literature that discusses the structure and function of channels and transporters, 
and their contribution to normal physiology and pathophysiology. This is a seminar-style 
course, and grading emphasis will be placed on discussion of recent research, information 
dissemination, and presentation skills. We will also explore ion channel and transporter 
models to simulate electrophysiological and cellular behavior using on-line simulators (e.g. 
http://nerve.bsd.uchicago.edu/). 
 
Learning Outcomes 

This course is designed to provide a deep understanding of the structure and functional 
properties of ion channels, transporters, and their role in physiology and disease. At the 
end of the term, students will be able to describe and discuss a wide variety of ion channel 
and transporters and critically assess articles in the primary literature and the press about 
this class of physiologically important proteins. 

 

 

 

Evidence of achievement will be determined by the quality and depth of thought displayed in 
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written and verbal presentations. 

 

 

 

Schedule (approximate) 

 

 

 

1.      January 10 Hodgkin and Huxley 

2.      January 17 No class 

3.      January 24 Techniques to study ion channels and transporters 

4.      January 31 Sodium channels and associated diseases 

5.      February 7 Potassium channels and associated diseases 

6.      February 14 Calcium channels and associated diseases 

7.      February 21 Chloride channels and associated diseases 
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8.      February 28 Neurotransmitter transporters and associated diseases 

9.      March 7 ABC transporters and associated diseases 

10.  March 14 Ion exchangers and associated diseases 

11.  March 21 Metabolite transporters and associated diseases 

12.  March 28 Modeling the activity of ion channels and transporters 

13.  April  4 Student presentations 

 

 

 

Grading: GRADING

This is an upper-level course with expectations concomitant to the level of education you 
have achieved. Grading will include some subjective assessment of your performance, written 
and verbal, in the class, as well as objective measures of your learning based on the 
accuracy of information you present and the knowledge you display on the final exam. The 
following is an approximation of how marks will be assigned. 
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Mini-review...................................................................................
........................ 25%

A 5-7 page paper (single space, 12 font, 2 cm margins) that reviews and summarizes the 
current primary literature and recent research on a specific ion channel or transporter, and 
the disease(s) associated with dysfunction of the relevant protein. For graduate students, 
this will be a 10-15 page paper.

 

Newspaper/magazine 
article................................................................................. 10%

A 2 page article (single space, 12 font, 2 cm margins) written for a lay audience in the 
style of a newspaper or Readers Digest article that calls attention to a particular disease, 
arising from channel or transporter dysfunction, and the medical approaches being used to 
ameliorate the disease symptoms.

 

 

Presentation..................................................................................
........................ 25%

A three-minute presentation, based on the style of a Three Minute Thesis (3MT: see 
www.uq.edu.au/grad-school/three-minute-thesis), on the subject of a specific ion channel or 
transporter and an associated disease. 

 

Engagement during 
class...................................................................................... 
10%

Engagement includes depth of thought, initiative, critical thinking, preparation for class, 
participation in discussions, openness to alternative perspectives, attendance, encouraging 
others to be engaged.

 

Final 
exam..........................................................................................
................... 30%

A final exam, written during the examination period, will test students on their 
understanding of the course material and will require synthetic thinking and problem solving, 
as opposed to memorization.

 

NO EXCUSE FOR MISSING ANY CLASS WILL BE ACCEPTABLE UNLESS ARRANGEMENTS ARE MADE PRIOR TO THE 
CLASS.

Required Texts: 

Recommended Texts: 
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Materials/Supplies: 

Prerequisite/Corequisite: BPK 305 and BPK 306.

Notes: Academic Honesty and Student Conduct: Please check policy T10.01 and T10.02 available

at http://www.reg.sfu.ca. 

This outline is derived from a course outline repository database that was maintained by SFU 
Student Services and the University’s IT Services Department. The database was retired in 
2014 and the data migrated to SFU Archives in 2015.


