Cell Biology (Bio 212): Syllabus and Schedule

Fall, 2007

Meeting Times and Places:

Lectures: MWF, 11:00-11:50, Science Center Room 200

Labs: 2 Sections: LA1: W, 1:00-4:00, LA2: Th, 1:00-4:00, Science Center Room 256

Instructors:

Lecture and LA2: Dr. Matt Kittelberger


Office: Science Center Room 259, phone ext. 6260


Email: mkittelb@gettysburg.edu

Office hours: M 1:00-2:00, F 10:00-11:00, or by appointment
LA1: Dr. Ralph Sorensen


Office: Science Center Room 261, phone ext. 6168


Email: rsorense@gettysburg.edu
Text and Other Resources:


Primary:  The World of the Cell, by Becker, Kleinsmith, and Hardin, 6th edition 



(2006), Pearson/Benjamin Cummings. ISBN 0-8053-4680-5


Supplemental:  Molecular Biology of the Cell, by Alberts, et al., 4th edition (2002), 



Garland Sciences.  On reserve at the library.

Others: various other short readings will be distributed from time to time 



throughout the course, either electronically, by hard copy handed out in 



class, or placed on library reserve.

Course website: Many materials will be posted on the Angel site for the course.  


Check back here frequently.  If I post assignments on Angel, I will notify you 


in class that I am doing so.
Course Description:  The standard definition of a cell in most introductory biology texts includes the line that cells are “the fundamental building blocks of all organisms.”  Because of this fact, trite though it may be, a detailed understanding of the fundamental processes of cellular function is critical to all specialties within biology, clinical or academic.  Some of these processes, including for example the biochemical mechanisms underlying cellular energetics, are remarkably consistent from bacteria to human.  Other cellular processes and structures vary from cell type to cell type or organism to organism, allowing for unique adaptations of cells and organisms to particular functions.  For example, nerve cells have various properties allowing them to conduct electrical signals and therefore process information, while kidney cells are specialized for the secretion of waste, and red blood cells for the transport of oxygen and carbon dioxide.  What are the differences in physiology from cell type to cell type determining these specific functions?

During the first half of the semester we will focus primarily on the biochemical processes that underlie cellular function, with a particular emphasis on protein structure and function, ion transport mechanisms and energy metabolism.  The second half of the semester will emphasize more the function of particular organelles, including cell membranes, intracellular compartments and the cytoskeleton, and the relevance of these structures on processes like cell signaling and mitosis.  Throughout the course, we will emphasize how variability in these processes imbues different cell types with their unique functional abilities.  We will also seek to understand the experimental evidence for the different facts and concepts we study:  How do we KNOW that nerve cell signaling, for example, involves the release of neurotransmitters?  Some of this experimental evidence will be explored in a hands-on way in the lab sections, some will be discussed during lecture, and some will be the subject of analysis in the reading of original scientific manuscripts.  Finally, we will examine how malfunctions in the cellular processes we are studying underlie certain diseases.  In particular, the final few lectures of the course will focus on the biology of cancer cells: how do changes in cellular processes allow cancer cells to proliferate and metastasize?  What are some of the current clinical approaches to curing cancer by blocking or reversing these processes? 
Learning Goals:
· To understand fundamental concepts of cellular function.

· To understand, and be able to critically analyze, the scientific evidence underlying our current understanding of cellular processes.

· To develop skills, through lab experiments, in some of the specific methodologies used in the study of modern cell biology.  To become skilled at formulating and testing hypotheses using these methods.

· To develop a preliminary ability to read and analyze the primary scientific literature: What are the major findings of a science paper?  What evidence is presented to support these findings?  Are there shortcomings, either in the methods used or the logic of the experiments, which might lead one to question the conclusions reached by the authors?
· To be able to put this knowledge into larger contexts of how disease states occur or how organisms function adaptively within their environments.

Some General Procedures and Learning Suggestions:   I will be attempting to NOT lecture straight from the text, though material in lecture will certainly be closely integrated with the text.  This means that you will be responsible for the material in the text, the material presented in lecture, AND the material presented in lab:  all will be fair game for exam and quiz questions.  You will find it extremely helpful to have read the text material for each class BEFORE coming to lecture.  After each lecture, try to study the text again: integrate the lecture material with what is in the text.  Use the problem sets at the end of each chapter to test yourself and to solidify what you have learned.  For most classes, I will give you a conceptual “Focus Question” for that day’s lecture.  By the end of class (or after studying the material), you should be able to answer that question.  I will not give out the answers to these questions, and some of them will appear on the mid-term and final exams.
Class Requirements and Grading:
1. Class Participation (10%)  To include attendance, responses to questions I pose in 

class, participation in discussions, and simply raising your hand from time to time to ask questions or make a comment (something I DO expect you to do).
2. Quizzes (10%)  Two short in-class quizzes during the first half of the course.

3. Homework/problem sets (5%)  There won’t be many of these; I’ll assign them when we hit subjects that are especially involved to help you learn the material and to make sure everyone is on track.

4. Primary literature readings (10%)  We will read two papers from the primary scientific literature during the second half of the course.  In both cases there will be an in-class discussion of the paper and a “reading guide” set of short essay questions which will be graded.  The first reading guide assignment will be due AFTER the in-class discussion; the second assignment will be due BEFORE the in-class discussion.

5. Laboratory reports (25%)  The specifics of each week’s lab report will be discussed during lab section.  Typically, each week’s lab report will be due the following Monday in lecture.
6. Mid-term exam (20%)  TENTATIVE format to include an in-class component, a short oral component, and a take-home component.

7. Final exam (20%)  Currently scheduled for Saturday, December 16th, at 8:30am.

Grading System:  98-100 A+, 94-97 A, 90-93 A-, 87-89 B+, 83-86 B, 80-82 B-, 77-79 C+, 73-76 C, 70-72 C-, 67-69 D+, 63-66 D, 60- 62 D-, 0-59 F
Late and Attendance Policies:  For take-home assignments, one full letter grade will be deducted for each day past the due date the assignment is turned in.  Obviously, serious illnesses or accidents (accompanied by a physician’s note), will allow you to turn assignments in late without penalty.  For anticipated conflicts with due dates (i.e., sporting events) I will expect you to make arrangements to turn the work in on time.  If you need to be absent from class for any reason, let me know.  Frequent unexcused (or poorly excused) absences will significantly impact your class participation grade.  Absence from class on the day of a quiz or exam will result in a grade of zero, unless arrangements are made with the instructor WELL ahead of time (generally 1 week or more) to make up the work at an alternate time.  Laboratories should not be missed.  If you must miss a lab, it is your responsibility to contact your lab instructor, ideally ahead of time, to make arrangements to make up the work.  Coming to class late is at best annoying and at worst highly disrespectful to your instructor and classmates.
Labs:  Lab instructions for each week will be handed out ahead of time, either distributed as hard copies in lecture or posted on the course Angel site (or both).  You are responsible for reading the instructions before lab.  Otherwise, labs tend to run late, you will have difficulty obtaining the necessary data and knowing what to do with it.  Do not expect the instructor to go over every step of the lab procedure before you start.

Each lab will be associated with an explicit lab report assignment (contained in the lab instructions), usually due in lecture the Monday following lab.  Usually, you may either submit the report with your lab partner or independently.  If a report is submitted jointly, both partners must have contributed equally, as per Honor Code responsibilities.  Do NOT make the mistake of dashing off reports the night before in a single draft.  These reports will collectively account for 25% of your course grade, so take them seriously.


The lab is a potentially dangerous place and you are required to follow all instructions given by your lab instructor and presented in the lab instructions.  Disregarding instructions, or coming to class late or unprepared, may result in grade penalties, in addition to being just plain dangerous for yourself and those around you.  

Assistance:  Traditionally, Cell Biology has not been the easiest of courses.  If at any point you feel you need assistance with the material there are several acceptable avenues available.  Be proactive about seeking help:  the material moves quickly, so if you don’t ask for help when needed, you risk falling even further behind.  Your instructor is (hopefully!) an excellent source of assistance, so come to office hours, send me an email, or make an appointment.  The Peer Tutoring/Learning Center is also a great place to go.  Finally, within the confines of the Honor Code, please feel free to seek help from your classmates.  I feel that collaborative studying and discussion of the material is an excellent way to learn.  Practically, this means that you may discuss with your classmates any material OUTSIDE the context of a specific assignment, unless otherwise specified in the assignment instructions.  If you have any questions at all about the appropriateness of discussing something with your classmates, ask the instructor.  Anyone with an Individual Accommodation Education Plan is encouraged to advise their instructor(s) at the outset of the course.

Honor Code:  All students are bound by the Gettysburg College Honor Code.  Each assignment will have specific instructions related to your responsibilities for that assignment under the Honor Code.  You may be asked to sit apart from each other during examinations, or to place materials (books, cell phones, etc.) at the front of the room.  During exams or take-home assignments, identically written answers or answers that use similar idiosyncratic phrasing will be considered prima facie evidence of copying.  When you submit a lab report or other assignment with another student, it is assumed that both partners have contributed equally.  If you sign the Honor Pledge for work to which you have not contributed equally, you have received unauthorized aid.  If it is not possible for you to contribute equally with your lab partner (which can certainly happen from time to time), simply submit an individual report.

Schedule:
Date

Lecture Topic (Text Chapter)


Lab Topic
M 8/28

Intro (Ch. 1)

W 8/30

Cell chemistry – Intro (Ch. 2)


Differential white cell count

F 9/1

Protein structure and function  (Ch. 3)

M 9/4

Proteins (cont.), other macromolecules (Ch. 3)


W 9/6

Cellular organization and specialization:
Acid phosphatase kinetics



Organelles (Ch. 4)

F 9/8

Bioenergetics: Intro (Ch. 5)

M 9/11

Enzymes (Ch. 6)

W 9/13

Enzyme kinetics (Ch. 6)


Acid phosphatase kinetics: inhibitors

F 9/15

Membranes (Ch. 7)

M 9/18

Membrane transport (Ch. 8)

W 9/20

Membrane transport (Ch. 8)


Isolation of erythrocyte membrane










Proteins

F 9/22

Glycolysis I (Ch. 9)

M 9/25

Glycolysis II (Ch. 9)

W 9/27 
Aerobic respiration: the


Analysis of erythrocyte membrane



Mitochondrion I (Ch. 10)


proteins

F 9/29

Aerobic respiration II (Ch. 10)

M 10/2

Aerobic respiration III (Ch. 10)

W 10/4

Photosynthesis (Ch. 11)


Chloroplasts and the Hill reaction

F 10/6

Photosynthesis (Ch. 11)

M 10/9

No Class – Reading Days

W 10/11
Review for mid-term
exam


No Lab This Week

F 10/13
Mid-term exam: in class portion

M 10/16
Intracellular compartments and protein




Trafficking (Ch. 12)

W 10/18
Intracellular compartments II (Ch. 12)
Electron microscopy

F 10/20
Cell signaling: Nerve cells (Ch. 13)

M 10/23
Cell signaling: Nerve cells II (Ch. 13)

W 10/25
Primary literature reading: K+ channel
Cell culture: basic techniques,




Structure (Doyle, et al., Science, 1998)
population curve

F 10/27
Cell signaling: Receptors and 






Messengers (Ch. 14)




M 10/30
Cell signaling: Receptors and 




Messengers II (Ch. 14)
W 11/1

Cell signaling: Growth factors and

Cell culture: population curve (cont.)



Hormones (Ch. 14)
F 11/3

Cytoskeletal structure (Ch. 15)
M 11/5

Cytoskeleton and cell motility (Ch. 16)


W 11/8

Cell motility (Ch. 16)



Independent projects
F 11/10
Extracellular structures (Ch. 17)

M 11/13
DNA and chromosomes (Ch. 18)

W 11/15
Cell cycle and mitosis I (Ch. 19)

Independent projects

F 11/17
Cell cycle and mitosis II (Ch. 19)

M 11/20
Cell cycle and mitosis III (Ch. 19)

W 11/22
No Class – Thanksgiving Break

No Lab This Week

F 11/24
No Class – Thanksgiving Break

M 11/27
Primary literature reading: Cyclin



(Evans, et al., Cell, 1983)

W 11/29
Cancer I (Ch. 24)



Independent projects
F 12/1

Cancer II (Ch. 24)

M 12/4

Cancer III (Ch. 24)

W 12/6

Cancer IV (Ch. 24)



Independent projects

F 12/8

Review for final exam

