Biol 29 Springer

Spring, 2010

Biology 29:  Cell structure and function



          Spring 2010
Prof. Amy Springer

Office: 424 LSB

  Phone: ext. 5341  
       email: aspringer@amherst.edu

Office hours by appointment

Lect: Tu, Th 8:30-9:50 ESNH 107   Lab: Th/F 2- 5pm LSB 336    Discussion: Tu 1-1:50 Merr 401
Course description and goals:

An introduction to the organization of cells and the processes they carry out.  In particular we will examine components of the cell surface, cytoskeletal structures and organelles. We will study the transformation of energy, intracellular trafficking, transduction of cellular signals and regulation of cell division.  An emphasis will be placed on application of principles covered in class and on scientific approach.  Lecture material will be supplemented with readings in the primary literature, student projects and laboratory experiments demonstrating relevant techniques in cell biology.
Prerequisites: Bio19 (Molecules, Cells and Genes) or equiv.; Chem 11 and 12 (General Chemistry) or equiv. (co-enrollment in Chem. 12 is permitted but not recommended) 
Textbook: 
Molecular Biology of the Cell, 5th edition, by Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts, Peter Walter.  Garland Science, Hardcover: ISBN 978-0-8153-4105-5
Course structure;

2 lectures a week
1 laboratory session most weeks (schedules will be provided in class; attendance at your scheduled time is absolutely mandatory).
1 discussion session periodically (schedule posted below) - These sessions will provide an opportunity to discuss material from the course or data obtained in lab.
Class project – Team-based project resulting in a group presentation.
Reading assignments, Chapter Questions, Problem Sets: in handouts and/or on the website.
Course Web Site – check for announcements, practice problems, links.
Examination and Grades:

There will be three hourly examinations, each covering about 1/3 of the lecture material.  Two of these exams will take place during lecture time, the third will be during finals period.  The third exam will include one question that is cumulative but will be taken from study questions handed out ahead of time.  All exams will be designed as 1 hour exams, but you will be given up to 2 hours if needed.  The exams dates are as follows:
	Exam Date
	Material Covered

	Thursday, February 25 
	Jan. 26-Feb. 18,  lecture and lab 

	Thursday April 1
	Feb. 23- March 25, lecture and lab 

	Finals period
	March 30-April 22, lecture and lab 


In case of scheduling conflicts, exams may be taken early, either on the day before (2-4 pm) or the same day (2-4 pm) of the exam. Failure to show up at an exam will earn a “0” for that exam, please plan appropriately.  Postponements for medical reasons require a letter from your Dean.

Grades will be determined based on exam scores (60 %), on-line quizzes (8 %), group project assignment (7 %) and laboratory assignments (25 %).    
Lecture attendance and participation:

Attendance and participation in lectures and discussions is expected (attendance in laboratories is mandatory).  In addition, please complete all assigned reading before coming to class, so that time in lecture can be spent on interpretation of the material.   Be aware that not all of the material we will discuss will be covered sufficiently in the textbook.

Laboratory:
Attendance in all labs is required and prompt arrival is critical. Due to the preparation needed to set up laboratory experiments for each week there is no way to make up missed labs. If you know in advance that you will have to miss a particular lab, please talk to Professor Springer as soon as possible prior to the date in question in order to make arrangements to perform the experiments. Due dates for lab assignments will be strictly enforced, assignments that are up to one week late will be assessed a 10% penalty, those that are a week or more late will be assessed a 50% penalty.  Please note that completion of laboratory work is required for passing the course, regardless of points accumulated on the exams. In preparing and submitting lab assignments, be conscious that we treat cases of plagiarism or misuse of reference material very seriously and will refer such matters to the Dean’s office.
TA and writing assistance:  Lab TAs for this course are Alex Chang’11 (achang11@) and Morgan Toy ’11 (mtoy11@), there are also writing mentors available at the writing center who can provide assistance with scientific writing.
Amherst College Statement of Intellectual Responsibility

Every person's education is the product of his or her own intellectual effort and participation in a process of critical exchange. Amherst cannot educate those who are unwilling to submit their own work and ideas to critical assessment. Nor can it tolerate those who interfere with the participation of others in the critical process. Therefore, the College considers it a violation of the requirements of intellectual responsibility to submit work that is not one's own or otherwise to subvert the conditions under which academic work is performed by oneself or by others.

For Bio 29: Cheating on assignments or exams is taken very seriously, as is negligent or inappropriate use of sources in written assignments.  Violations will be reported to the Dean’s office.  and assessed a significant penalty, including the possibility of an “F” in the course.  
Schedule  for Lecture / Reading / Laboratory
      --as of 1/26/10




	Date
	Lecture
	Page numbers in Alberts 5th 
	Questions
	Disc/Lab

	26-Jan
	Intro.; cell chemistry
	(Ch 1,2,3), 5-11, 14-16, 30-33, 166-171, 175-177, 178-183, 187-190
	3-5, -6
	

	28-Jan
	Membrane composition
	617-625, 626-629
	10-1,-3,-7
	

	2-Feb
	membrane proteins
	629-640, 645-648
	10-9, -10
	

	4-Feb
	transport across membranes
	651-669**  start pre-class questions
	11-1, -4, -6
	Light Microscopy

	9-Feb
	Energetics: Chemiosmotic
	813-827
	14-4, -7
	Disc: Team Proj.

	11-Feb
	Energetics: ETC/ATP synthase
	827-840, 850-854
	14-1, -2
	Chloroplasts

	16-Feb
	Cell sorting: nuclear
	695-701, 704-712
	12-3, -8,-9
	

	18-Feb
	Cell sorting: mitochondria, prok.
	713-720
	12-7, -12
	Practical/library

	23-Feb
	Cell sorting: ER
	723-745
	12-1, -5, -6
	Disc: Exam Review

	25-Feb
	EXAM
	through 2/18 lecture
	
	

	2-Mar
	Scientific paper (group time)
	Saito et al, 2009
	
	

	4-Mar
	Cell sorting: flagella, vesicle
	749-758, 766-779
	13-3,-6,-12
	Flagellar regener.

	9-Mar
	Cell sorting: lysosome
	779-797, 799-804
	13-13,14,15
	Disc: Lab report

	11-Mar
	Signaling: overview
	879-886, 891-904
	15-2, -3
	

	15-Mar
	BREAK
	 --
	
	

	23-Mar
	Signaling: G proteins
	904-916  
	15-5,10,13
	

	25-Mar
	Signaling: pathways
	921-935, 941-950
	15-4,18,19
	

	30-Mar
	Cytoskeleton: Cell behavior/ group time
	965-6, 969-70, 1025-1046
	16-9
	Disc: Exam review

	1-Apr
	EXAM
	through 3/25 lecture
	
	Flagellar isolation

	6-Apr
	Scientific paper/ group time 
	Dodge et al, 2001
	
	Disc: Std curves

	8-Apr
	Cytoskeleton: Filaments
	968, 970-991
	16-1,-5
	SDS PAGE

	13-Apr
	Cytoskeleton: Regulation
	992-1010
	16-7
	

	15-Apr
	Cytoskeleton: Motors
	1010-1025 
	16-2, 16-8
	Fluoresence prep

	20-Apr
	Cell Cycle regulation
	1053-1071
	17-2,17-4
	

	22-Apr
	Cell Division: Mitosis
	1071-8,1082-4,1088-1101
	17-10,-13
	Fluor. microscopy

	27-Apr
	Presentations
	
	
	Disc: Fluor. Slides

	29-Apr
	Presentations
	
	
	Make up

	4-May
	Presentations 
	
	
	

	6-May
	Exam review 
	Final through 4/22 lecture
	
	


 Lab Schedule

Lab 1 (Feb 4-5): Introduction to light microscope - Use of the compound phase light microscope,  students will learn to set up kohler illumination and proper phase alignment, and preparation of wet mount slides. 

Lab 2 (Feb 11-12) Chloroplasts and photoreduction - students isolate chloroplasts from spinach, then assay photoreduction by electron transport under different conditions.

Lab 3 (Mar 4-5) Flagellar regeneration – We will measure the growth of flagella in green algae by collecting images over a period of time.   Will be conducted as independent projects in which students predict the effects of particular drugs or other conditions and then test their effect s on flagellar growth.  Imaging software is used to collect and analyze data.

Lab 4 (Apr 1-2, 8-9)  Flagellar isolation and analyses – Purification of flagella from green algae, gel analyses to observe and identify protein components of flagella. 

Lab 5: (Apr 22-23)  Fluorescence microscopy – We will stain cultured mammalian cells with various fluorescent dyes and capture images.  Learn the theory of fluorescence microscopy and use of imaging editing software to display images.


