Biology 307 

Immunology

Fall 2010
Sophia Sarafova, Dana 263, x2899, sosarafova@davidson.edu
Class Meets:
MWF 9:30-10:20 

Chambers 1006



Lab meets: 
W 1:30-4:30, Th 1:00-4:00 
Dana 220

Office hours:
M 10-12, F 1:30-3:30, Su 7-8pm or arrange another time with me by email 

Prerequisites: 
Bio111 and one of the following Bio 301, 302, 303, 304, 306, 308
Objectives:
In this class you will use your knowledge of cellular and molecular biology to understand how the immune system functions and malfunctions. As it is one of the branches of biology with most extensive vocabulary, we will emphasize the correct usage of terminology and apply it to critical reading of research articles every week. You will experience first hand the cellular and molecular aspects of immunology in the lab, where you will apply what you have learned in class to answering a question of your own by researching, designing, planning and executing an experiment. In addition you will learn how to communicate your findings clearly in the language of immunology.

Text 

Immunology by Kuby, 6th edition



How the Immune System works by Lauren Sompayrac, 3rd edition


A short guide to writing about Biology by J. Pechenik, 6th edition

(Immunobiology by Janeway, 6th edition as a reference book for further details if needed; available in the library and in Dana 211)

Web sites:
blackboard.davidson.edu
Log in to access the syllabus, course documents, announcements, etc.

bcs.whfreeman.com/immunology6e



We will be using some of the animations and interactive tutorials here
ncbi.nih.gov


recommended for primary literature searches 


Attendance: 
There is no official lecture attendance policy, but class participation is noted, highly encouraged and rewarded. If you miss a class it is your responsibility to get notes and announcements from a classmate. Lab attendance is mandatory and cannot be made up. If you know you will miss a lab period due to an excused commitment it is your responsibility to speak with the instructor no less than two weeks in advance to make alternate arrangements. When you are in attendance of class or lab you will only engage in class-related activities. Distractions such as texting, checking your email, or the basketball scores will not be tolerated. 

Email: 
Some announcements will be made via email. Answers to scientific questions related to class will be sent to everyone in the class anonymously, so do not hesitate to ask, but kindly do not wait till midnight before the test. Please, check your email regularly.

Honor Code
applies to this class like any other. As science is by its nature collaborative, teamwork will be strongly encouraged (and in some cases required). Any assignments that need to be your individual work, rather than a team effort will be clearly indicated. Teamwork will be required in lab as well, though lab write ups in your notebook will be individual. All reviews will be closed book and take home. You will have the option to take the final exam orally. Quizzes will be closed book and in class.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   Studying together and explaining concepts to each other is a wonderful way to learn and is NOT a violation of the Honor Code, so use it to your benefit. For more information, see the Biology department statement on plagiarism http://www.bio.davidson.edu/dept/plagiarism.html. 

Grading:

	Grading scale
	B+   87-89
	C+   77-79
	D+   67-69

	A   95 -100
	B   84-86
	C   74-76
	D   61-66

	A-   90 -94
	B-   80 -83
	C-   70 -73
	F   0-60


	25%
	Lab participation and reports
	• 2% each 3 lab write ups; 4% you lab notebook

• 5% oral (group) presentation of your proposal  

• 10% research poster on your project

	10%
	Paper discussions
	Detailed handouts to follow with a breakdown of specific deadlines

	34%
	Reviews (2 take-home) 

In-class quizzes (2)
	• 13% each (includes in-class portion)

• 4% research

	21% 
	Final Exam
	Cumulative

	10%
	Clicker quizzes, 

weekly questions, homework
	Every Monday; seven best quiz scores

Best questions may be used on a quiz

Collected at random

	+/- half a grade
	Participation
	• Possible adjustment to your final course grade


An important goal of the course is for everyone to gain experience reading, analyzing, and synthesizing the immunological literature. To this end, we will begin by discussing journal articles in class every week. Understanding the more recent literature will require a sound background in the fundamentals of immunology, so it is critical that you keep up with the course material. The textbook will serve as a useful resource throughout the semester, but the chapters noted under each lecture in the syllabus present a vast amount of detail. Exam questions and practice questions will test your knowledge of the material we cover in class and your ability to apply that knowledge to novel situations. Therefore, I recommend the following study plan:

1. Before class skim ant textbook reading to get the general idea, focusing primarily on the subheadings, figures and tables. Print out the lecture power points from blackboard so you can take notes on it and not try to copy the slides during the lecture

2. After class go back to the textbook and make sure you can find all the points made in class; mark them somehow; read them in more detail; this will be helpful when you review the material to know what was emphasized; if you find any discrepancies between lecture and textbook, definitely bring them to my attention as soon as possible

3. Use the weekend to 

a. do the homework problems and any additional sample problems, which will prepare you well for the Monday clicker quiz

b. read and discuss the original article assigned for the upcoming week with at least one classmate.  One page written discussions of the paper will be due each Wednesday in class, so make sure you start on that task early.

c. discuss with your lab group any lab results that may need analysis and a write up in your lab notebook
Weekly schedule, due dates and dates of interest

Every Sunday 9pm answers to the following questions due by email

I. What was the most important or interesting idea/method/fact of the week and why?

II. The most useful homework problem was ________ because it helped me __________(understand, visualize, interpret, connect)
III. I am still confused about ______________ (ask a question about lab, lecture, or discussion article)
IV. I find ____________ useful. (something you do; something I do, a particular exercise)
V. I find ____________ frustrating. (something you do; something I do; offer a suggestion)
Every Monday, except when exams are due – clicker or paper quiz; homework due
Every Wednesday – one-page written article discussions due
Every Friday – article discussion
October 4th - Exam I due

Nov 15th - Exam II due

Dec 15th - Final
Lecture Schedule & Reading Assignments



• Week 01 •

M 08/23    
Introduction


Find article for discussion and accompanying questions on blackboard

W 08/25     
Kuby Ch. 1, HISW Ch. 1(HISW = How the immune system works, 3rd edition)
Overview  Why do we need an immune system? What is a humoral vs. a cellular immune response? What is innate vs. adaptive immunity? Cells that participate in the immune response and their properties.
F 08/27     
Kuby Ch. 2
Organs of the immune system What are primary vs. secondary organs? What is their structure and function? Article discussion – Arguing to learn in science. Bring your answers 
Homework assignment #1; Find article and deconstruction exercise on blackboard


 • Week 02 •

M 08/30     
Kuby Ch. 2 







Clicker quiz 1
Cells of the immune system. Hematopoiesis. Where do white blood cells come from? How do we study progenitor-progeny relationships? What is the HSC? How do so many cell types arise from it? How is homeostasis maintained?  
W 09/01
Kuby Ch3 p. 62-73, HISW Ch2 
Innate immunity – pathogen detection Who are the invaders and how do they gain entry? What are PAMPs? TLR? Deconstruction exercise due
F 09/03     
Article deconstruction – the mechanics of an article 
Homework assignment #2 Find article and discussion instructions on blackboard

 • Week 03 •

M 09/06 
Kuby Ch 7 







Clicker quiz 2
Innate immunity – the complement cascade Why is it needed? How does it work? Why doesn’t it lyse our own cells?
W 09/8  
Kuby Ch 3 p. 52-62, Ch.13, p.327-333, 338-342, HISW Ch6
Early response to infection - inflammation How do cells get to the place of invasion? Why is inflammation important? One-page paper discussion due 
F 09/10      
Article discussion 1
Homework assignment #3; Find article and discussion instructions on blackboard

 • Week 04 •

M 09/13      
Kuby Ch 4







20min quiz 1
Acquired immunity – how B cells recognize antigen What is the structure of an antibody? Why are there different isotypes? What types of antigen can antibodies recognize? What is BCR?
W 09/15      
Kuby Ch 5, HISW Ch 3
How is antibody diversity achieved? The clonal selection theory What are V, D, and J segments? How do they encode diverse antibodies? One-page paper discussion due
F 09/17    
Article discussion 2
Homework assignment #4; Find article and discussion instructions on blackboard


• Week 05 •

M 09/20 
Kuby Ch 5







Clicker quiz 3

Immunoglobulin gene expression

W 09/22     
Kuby Ch 5, 6
Antibodies as tools ELISA, Western, immunofluorescence, FACS, Ouchterlony 
F 09/24    
Article discussion 3
Homework assignment #5

• Week 06 •

M 9/27     
Kuby Ch 8







Clicker quiz 4
How T cells see antigen - Mouse genetics and the MHC locus 

W 9/29     
Kuby Ch 8, HISW Ch 4
Antigen presentation by MHC-I and MHC-II 
F 10/01     
Review of material 




in-class portion of Exam I

 • Week 07 •

M 10/04      
Kuby Ch 9








TCR structure and antigen recognition What are the similarities and differences between B cell and T cell antigen recognition? Take-home part of Exam I due in class
W 10/06     
Kuby Ch 10 

TCR signaling – How does it work? Why is it necessary in developing cells? In mature cells?

F 10/8 

Kuby Ch 10
T cell development Overview How do you make a functional T cell?

Find article and discussion instructions on blackboard


• Week 08 •

M 10/11    
no class (fall break)
W 10/13  
T cell development – part II How does a T cell choose its functional fate of helper or killer?
F 10/15     
Article discussion 4 
Homework assignment #6; Find article and discussion instructions on blackboard


• Week 09 •

M 10/18 
Kuby Ch 11







Clicker quiz 5
Signaling via the BCR
W 10/20
Kuby Ch 11  
B cell development


F 10/22

Article discussion 5



Homework assignment #7; Find article and discussion instructions on blackboard

 • Week 10 •

M 10/25     
Kuby Ch 12







20min quiz 2
Cell-cell communication 

W 10/27    
Kuby Ch 10   

Starting the immune response – activation of naïve CD4 T cells by dendritic cells
  

F 10/29 
Article discussion 6



Homework assignment #8; Find article and discussion instructions on blackboard 
 


• Week 11 •

M 11/01     
Kuby Ch 12, HISW Ch 5





Clicker quiz 6
Effector function of Th cells
W 11/03 
Kuby Ch 14
Effector function of Tc; cytotoxicity
F 11/05 
Article discussion 7



Homework assignment #8 

 • Week 12 •

M 11/8
 
Kuby Ch 11







Clicker quiz 7
B-T cell interaction and the humoral response 
W 11/10 
Kuby Ch 5 and 11
Somatic hypermutation and class switching
 
F 11/12 
Review of material




in-class portion of Exam II

• Week 13 •

M 11/15 
HISW Ch 9
Immunological Memory
Take-home part of Exam II due in class
W 11/17     
Kuby Ch 18

Adaptive immunity to infection

F 11/19 
Kuby  Ch 18



Evasion of the immune response by pathogens 
Homework assignment #9

• Week 14 •

M 11/22 
Kuby Ch 16







Clicker quiz 8

Tolerance and autoimmunity
W 11/24     
no class (Thanksgiving break)
F 11/26 
no class (Thanksgiving break)
 

Find article and discussion instructions on blackboard

 • Week 15 •

M 11/29 
Kuby Ch 16







Clicker quiz 9



Regulatory T cells and autoimmunity

W 12/01 
Kuby Ch 17  

Transplantation
F 12/03 
Article discussion 8
 
Homework assignment #10


 • Week 16 •

M 12/06     
Kuby Ch 15 








Hypersensitivity and allergy
W 12/8
 
Review of material
Final due by 12/15  

 

Lab Schedule
	Week of
	Experiment
	Report due

	Aug 23
	Identifying the organs of the immune system - Mouse dissection
Background survey
	Lab notebook due Monday in class (Pick up Tuesday in lab)

	Aug 30
	Single cell suspension from spleen, LN, and thymus; Cell counting
	Lab notebook due Monday in class (Pick up Tuesday in lab)

	Sept 6
	Determining cell types and their proportions in LN and spleen by single color flowcytometry
	Lab notebook due Monday in class (Pick up Tuesday in lab)

	Sept 13
	Multiple color staining and analysis by flowcytometry
	Lab notebook due Monday in class (Pick up Tuesday in lab)

	Sept 20
	“Does cell type X express molecule Y?” Design your own FACS staining experiment (up to 3 colors)
	Lab notebook not collected Work on your lab report. Instructions on blackboard

	Sept 27
	Flow quiz and survey

VDJ recombination part I 


	Lab report on FACS experiment due in lab

Lab notebook due Monday in class (Pick up Tuesday in lab)

	Oct 4
	VDJ recombination part II – analysis

Cell culture – B cell stimulation with SRBC; comparison between mouse strains A/J, C57Bl/10, and B10.A
	Lab notebook not collected Work on your lab report. Instructions on blackboard

	Oct 11
	ELISA to measure production of IgG and IgM by the SRBC-stimulated B cells Projects –start researching a project topic; literature search and experimental design
	Lab report on VDJ recombination due in lab



	Oct 18
	Western Blot part I – RLM11 cell lysis, acrylamide gels and protein transfer

Project needs due by the end of lab
	ELISA lab report due in lab

	Oct 25
	Western blot part II – immunoblotting for transcription factors 

Written detailed protocols due for projects
	Lab notebook due Monday in class (Pick up Tuesday in lab)
Oral presentation of projects

	Nov 1
	Projects – perform own experiment on your own schedule
	Work on poster lay out, introduction, methods, figures, references – instructions on blackboard

	Nov 8
	Projects – opportunity to repeat experiment/Data analysis
	Draft of introduction and methods due in lab for comments– instructions on blackboard

	Nov 15
	Projects – absolute last chance to get data/Data Analysis
	Draft of figures with legends, references and conclusions due in lab for comments

	Nov 22
	Thanksgiving – NO LAB 
	

	Nov 29
	Poster session exact Date and Time TBA
	Final Poster draft due Nov 29

Poster session likely Dec. 3 in class


