Biology 295F 








Quantitative Biology of the Living Cell

Fall 2007

Engineering Design Applied to Living Cells

How can we use cells in engineering to create products and solve problems?

How can we use engineering to understand cells?

What are the ethical considerations and constraints to engineering living cells?

Course Meeting Times

Thursday 1:30 – 3:30

Meeting Location:  ABE 105

Except Aug 23, Oct 18, Oct 25.  We will meet in ABE 104

Instructor:  Prof Rickus

Office Hours: BMED 2029,  Friday 12:30 – 2 pm.

email: rickus@purdue.edu
phone: 765-494-1197

Course Information is maintained and updated in WebCT.

Co-requisite:  Biology of the Living Cell (Bio 295E) or Cell Biology (Biol 230) or equivalent.

Course Format:  One 2 hour session held weekly in a computer lab environment.

Course Description:

In this class you will conduct a cellular design project. You will create a design to engineer cells to accomplish a task or solve a problem. You will define the problem that you will work on. In class we will explore and apply the necessary topics and models applying your previous and current coursework in thermodynamics, kinetics, transport etc that will be necessary to achieve your goals. The particular topics will be driven by the project.

Course Topics may include: Introduction to Cells as Engineered Systems, Standard Biological Parts, Mathematical Representations of Gene Expression, Building Simple Gene Circuits, Gene Expression Oscillations, Thermodynamics of Ion Transport, Biochemical Compartmental Mass Balance, Enzyme Kinetics in Cells, Simple Cell Growth Models, Cell Cycle Models, Representing Large Scale Protein Networks.  

Broad Course Goals:

1. Demonstrate that biology is a quantitative science.

2. Illuminate the connections between engineering and biology

3. Peak your interest in topics of bioengineering, systems biology, bioinformatics, synthetic biology.

4. Demonstrate the specific applications of your current and future engineering coursework to biological systems

5. Encourage you to take upper level electives in bioengineering, systems biology, bioinformatics

6. Introduce you to Engineering Design

Reading and Course Text

This course uses the same text as Biol 295E (Karp, 4th edition Cell and Molecular Biology).  Much of the 295F reading, you should already be reading for 295E.   Specific reading assignments are listed on the course outline.  You should read (or review if you have already read) the material before class.

Grades:


*Class Participation:

10%


Assignments


40%


Final Design


50%

*Class Participation.  Class participation will be based on your ability to actively engage in the group discussions and projects.  This ability has a strong correlation with having read any required reading before class.

You will evaluate yourself and you peers at the end of the semester.

WRITING COUNTS in all assignments.  This includes grammar, spelling, and writing style.  Plagiarism will not be tolerated.  Direct evidence of plagiarism will result in an F for the course.  Please see the University Regulations on Academic Honesty. 

Grading Scale: (Grades will be posted in WebCT.)

≥ 90%

A


≥ 80%

B


≥ 70%

C


≥ 57%

D


< 57%

F

Attendance Policy: This course follows the university policy for student attendance, Section IV, A of the 2006 – 2007 University Regulations, which can be referenced at: http://www.purdue.edu/univregs/pages/ac_regs_pro/classes.html.  

1) You are responsible for any information discussed in class including changes to the syllabus or homework/reading assignments.

2) Attendance will not be taken.  

3) If you are ill and will miss a day in which you have an assignment due or an exam scheduled, you are expected to make contact with Prof Rickus (not the TA) before class time to arrange alternative plans for turning in the assignment or taking.  If you cannot make direct contact leave a voicemail (4-1197) or email.

4) If you unable to make contact due to circumstances outside of your control or you anticipate an extended absence from class, you or your representative (if you are unable), must contact the dean of students office who will then work with Prof Rickus regarding the situation.

5) No late assignments will be accepted unless specific arrangements are made.  Make up exams are not guaranteed but are at the discretion of Prof Rickus.

Drop / Add

This class adheres to the university academic calendar and deadlines.  No exceptions. http://www.purdue.edu/Registrar/InteralOps/Calendars/index.htm

Late Assignments:

Assignments are due at the beginning of class.  In general late assignments will not be accepted.  Late assignments will be accepted only under extreme circumstances.

Re-Grades 

Requests for regrades must be presented to the instructor in written form with a specific explanation and sound reasoning as to why a regrade is requested and justified.  Request for regrades will be accepted within 7 days after the assignment was returned.
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