Biology 307 		Immunology		Fall 2022
Dr. Sophia Sarafova, Wall 242, x2899, sosarafova@davidson.edu

Class Meets:	MWF 10:30-11:20 Wall 243 and on Zoom	Lab Meets: TW 1:30/1:40 – 4:20/4:30 Wall 218	
Office hours:	TBA after discussion in class
Optional review session every Sunday; time and place TBA after discussion in class

What is this course about?
This course will focus on the fundamental principles of immunology – diversity, specificity, memory, self-tolerance, and regulation on the cellular and molecular level with emphasis on mammalian models. This course will explore questions such as how do the immune cells distinguish between self and non-self, how is the enormous diversity of exquisitely specific antigen recognition receptors generated, how is immune memory generated, how the immune response is coordinated in space and time, and how did our immune system evolve. Students will participate in article discussions and will help design and execute a mini research project in lab that explores the mouse immune system using immunological techniques such as flow cytometry, ELISA, immunostaining, and Western blot.
Immunology learning outcomes
After successfully completing the course, each student
· will be able to explain and illustrate with examples how the immune system generates diversity, specificity, self-tolerance and memory.
· will be able to design, perform, and interpret experiments using the flow cytometry technique
· will understand and be able to apply to experimental design the principles of antibody-antigen interactions and their numerous applications in biotechnology, immunotherapy, and diagnostics.
· will be able to critically analyze and synthesize the original immunology literature and propose alternative and/or future experiments and approaches
· will have a detailed understanding of the numerous types of communication between immune cells and the signaling pathways involved
· will develop an appreciation for the complex networks and emergent properties that become apparent when studying a system
· will be able to navigate at many levels of detail within the immune system – from population (the concept of herd immunity), to organismal, cellular, and molecular levels of detail and understand how they are interconnected
· will be able to communicate clearly and present to a variety of audiences information about how the immune system works using the correct terminology
[bookmark: OLE_LINK10]Am I eligible to enroll in this course?
A passing grade in Bio111/113 and CHE115 is required. Completion of one of the following Bio 201 (Genetics), Bio 202 (Microbiology), Bio 208 (Cell Biology), Bio 303 (Biochemistry), Bio 306 (Developmental Biology), Bio 230 (Host-Pathogen Interaction), Bio 371/2/3 (Independent Research) or permission of instructor is expected.
What resources do I need to undertake this course?
· Text 	Kuby Immunology, 8th edition 
· How the Immune System works by Lauren Sompayrac, 6th edition (4th edition is available on Moodle for free in PDF format)
· A short guide to writing about Biology by J. Pechenik, 8th (or any) edition
· Available in Wall 218 (do not remove from the room) will be several additional textbooks to be used as a reference for further details if needed, notably Immunobiology by Janeway, 9th edition http://www.ebook777.com/janeways-immunobiology-9th-edition/ 
· moodle.davidson.edu Log in to access the syllabus, course documents, announcements, etc.
· 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.

How can I obtain help with my studies?
Review Session: One review session a week will be led by a teaching assistant, who has taken this class. The TA’s job will be to help with many aspects of the course including how to study effectively for the class, how to critique journal articles, how to keep a lab notebook, etc. What the TA will NOT do is give you the answer to a question. Instead she will help you arrive at the answer yourself in a logical fashion. The instructor may be present at some sessions as well. Time and place TBD.
Office hours:	TBA after discussing in class
Resource center: https://www.davidson.edu/offices-and-services/center-teaching-and-learning/student-resources which includes:
Speaking Center 		Writing Center		 Math, Science, and Economics Center

How am I going to be assessed?

	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
	• 5% lab participation; 5% your lab notebook
• 5% oral (group) presentation of your proposal  
• 10% research paper or poster on your project

	10%
	Participation and Paper discussions/Hypothesis
	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% each

	25% 
	Final Exam
	Cumulative

	5%
	Moodle quizzes (homework), 
weekly questions via Socrative in class, 
	Every week; seven best quiz scores will be used
Best questions may be used on a quiz

	+/- half a grade
	PIE (participation, interest, enthusiasm)
	• Possible adjustment to your final course grade



You are allowed to “throw away” one review or quiz with the understanding that its percent contribution to your final grade will be shifted to the final exam. For example, if you decide to throw away a review that is worth13% of your final grade, the relative percentage of your final exam will be 25+13= 38%. This decision must be made before the final exam becomes available. In addition, there will be a one-hour meeting for students to discuss their answers to the review questions before submitting their final answers. To participate in the session, each student must have completed the exam and will be discussing their already existing answers with the option to edit before submission.

How does this course contribute to my learning and what should I do to be successful?
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 any textbook reading to get the general idea, focusing primarily on the subheadings, figures and tables. If available, print out the lecture power points from Moodle so you can take notes on it and do 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 and take notes; 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. Before lab read through the handout on Moodle and do any pre-lab tasks, including the digital notebook entries that can be done before lab. This will allow you to look up any principles you do not remember in detail and to think about the purpose of each step in the protocol. Also, it will make lab go faster and smoother. 
4. After lab work with the data we gather to perform analysis, generate figures, and draw conclusions to put in your digital notebook. There will be two formal lab reports that will use figures from several lab meetings, so make sure that you take good notes and can look up exactly what you did (amount, duration, temperature, speed, etc.) for each step and the outcome must be documented to improve upon the procedures and reach evidence-based conclusions.
5. Use the weekend to 
a. do the homework problems with open book and notes, then check your understanding with the Moodle quiz (similar questions to the homework; formative assessment); try it with your book closed first (there will be two attempts available). This will prepare you for the Socrative quiz on Monday (summative assessment). 
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 Friday in class, so start on that task early.
c. discuss with your lab partner the division of labor for the week, any lab results that may need analysis, and write up protocols and observations in your lab notebook (see above)

Weekly schedule, due dates and dates of interest
Every Sunday 9pm answers to the following questions are due on the Moodle forum. Usually a sentence is enough, but don’t feel restricted. I will answer questions and clarify confusing points you bring up, but it would be even better if you can answer some of the questions of your peers have before I do.

I. I am still confused about ______________ (ask a question about lab, lecture, or discussion article)
II. I find ____________ useful. (something you do; something I do, a particular exercise)
III. I find ____________ frustrating. (something you do; something I do; offer a suggestion)

Every Monday, Moodle quiz on homework questions due.     Quizzes – Sept. 19 and Nov 2
Every Wednesday – Hypothesis article annotation due          Exam I – In-class Oct 5, Take-home due Oct 7
Every Friday – article discussion in class.      		        Exam II – In-class Nov 19, Take-home due Nov 21
Lab notebook will be checked sporadically 		        Final - December 10-16 due 48h after download


Links to relevant policies and procedures
Honor code 	https://www.davidson.edu/about/distinctly-davidson/honor-code

Inclusivity	We are committed to equity and we value the diverse perspectives of the all of the students in this course. Our goal is to create physical and virtual spaces that are as inclusive as possible. Respectful and thoughtful discourse that provides each student with the opportunity to listen, observe and engage is critical to learning and it is expected that each student in this course work actively to create and sustain such an environment. We invite individual and collective thoughts at any time if you feel there are ways we can improve. Please review the syllabus during first week of classes noting the dates for each assignment. If any of the assignments conflict with a major religious holiday for your faith, then please let us know. We will make every effort to accommodate you.

Accessibility	The College welcomes requests for accommodations related to disability and will grant those that are determined to be reasonable and maintain the integrity of a program or curriculum. To make such a request or to begin a conversation about a possible request, please contact the Office of Academic Access and Disability Resources, which is located in the Center for Teaching and Learning in the E.H. Little Library: Beth Bleil, Director, bebleil@davidson.edu, 704-894-2129; or Alysen Beaty, Assistant Director, albeaty@davidson.edu, 704-894-2939. It is best to submit accommodation requests within the drop/add period; however, requests can be made at any time in the semester. Please keep in mind that accommodations are not retroactive. With everything online, accessibility becomes even more important, so as I am making extra effort to make accessible documents, you too should keep me informed if something can be improved.

			Lecture Schedule, Lab Work, & Assignments
Text in grey appears on dates when future assignments become available on Moodle
[bookmark: OLE_LINK5]
• Week 01 • Aug 29 - Sept 4 •
Topics and    	Kuby Ch. 1, Ch2, HISW Ch. 1(HISW = How the immune system works, 5rd edition)
Readings	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.
		Organs of the immune system What are primary vs. secondary organs? What is their structure and 			function?
Lab work     	Identifying the organs of the immune system - mouse dissection, how to keep a lab notebook and standard operating procedures instructions on Moodle; read before coming to lab; digital lab notebook due before next lab and will be checked sporadically
Assignments 	Article discussion – Arguing to learn in science. Accompanying questions on Moodle Bring 			your answers on Friday 
Homework assignment #1 available on Thursday, complete by Monday and check understanding by doing the Moodle quiz
 • Week 02 • Sept 5 - 11 • 
Topics	and	Kuby Ch. 2 Kuby Ch5 emphasis on p. 152-66, HISW Ch2			Socrative quiz 1
Readings		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?  
Innate immunity – pathogen detection Who are the invaders and how do they gain entry? What are PAMPs? TLR?
Lab work	Lab quiz on mouse dissection; Isolating cells from spleen, LN, and thymus; Cell counting instructions on Moodle; make sure to complete the pre-lab tasks; electronic lab notebook due before next lab, checked sporadically
Assignments   	Article deconstruction – the mechanics of an article Available on Moodle Bring your answers 			on Friday for discussion, final version due following Wednesday
Homework assignment #2 complete by Monday and check understanding by doing the Moodle quiz
 • Week 03 • Sept 12 - 18• 
Topics and	Kuby Ch 5 p. 166-177,Ch.14, p.455-467, HISW Ch6				Socrative quiz 2
Readings	Innate immunity – the complement cascade Why is it needed? How does it work? Why doesn’t it lyse our own cells?
Early response to infection - inflammation How do cells get to the place of invasion? Why is inflammation important?
Lab work  	B and T cell proportions in primary and secondary lymphoid organs by single color flowcytometry instructions on Moodle; make sure to complete the pre-lab tasks; electronic lab notebook due before next lab, checked sporadically
Assignments    Article discussion 1 Instructions on Moodle Bring your written discussion, you can edit during class,     
submit by the end of the day Friday
Homework assignment #3 complete by Monday and check understanding by doing the Moodle quiz
 • Week 04 • Sept 19 - 25 •
Topics and      	Kuby Ch 3 p.65-95, Kuby Ch 7 p. 225-246, HISW Ch 3			            20min quiz 1 (M)
Readings	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?
How is antibody diversity achieved? The clonal selection theory What are V, D, and J segments? How do they encode diverse antibodies?
Lab work      	Comparison of the relative abundance of immune cells in the thymus, spleen, and lymph nodes in C57Bl/10 and B10.A mice by multicolor staining and flowcytometry; Introduction to FACS analysis Part I - analyze data from week 3;student choice of cell types B vs T, CD4T vs CD8T, etc. instructions on Moodle 
Assignments   	Article discussion 2 (TLR4 paper) Instructions on Moodle Bring your written discussion, you can 
edit during class, submit by the end of the day Friday
Homework assignment #4 complete by Monday and check understanding by doing the Moodle quiz

• Week 05 • Sept 26 – Oct 2 •
Topics and 	Kuby Ch 20 p. 653-679								Socrative quiz 3
Readings	Immunoglobulin gene expression, antibody function revisited
	How T cells see antigen - Mouse genetics and the MHC locus
Lab work     	Dry Lab; Presentation of Lab 3 results (10min/group); analyze data from Lab 4; prepare figures and tables for lab report; discussion of PCR as a method to detect VDJ recombination and plan next week’s lab, lab notebook should be complete through Week 3 
Assignments    Article discussion 3 (Tonegawa paper) Instructions on Moodle Bring your written discussion, you 
can edit during class, submit by the end of the day Friday
No homework assigned, work on lab report and prepare for test next week
• Week 06 • Oct 3 - 9 • 
Topics and     	Kuby Ch 8	HISW Ch 4							Socrative quiz 4
Readings	 Antigen presentation by MHC-I and MHC-II; TCR structure and antigen recognition What are 		the similarities and differences between B cell and T cell antigen recognition?

Lab work     	VDJ recombination in B10 vs B10.A mice based on last week’s preparation; work on week 4  lab report
Assignments    Review of material; in-class portion of Exam I (W) take-home portion out 10/5, due 10/7 
discussion of Exam I during class on Friday; must have answers for all questions to participate
 • Week 07 • Oct 10 – 16 • NO MONDAY CLASS 
Topics and       	Kuby Ch 3 p. 95-101, Ch 7, p.247-257, Ch 9							
Readings	 TCR signaling – How does it work? Why is it necessary in developing cells? In mature cells?
T cell development Overview How do you make a functional T cell?
Lab work     	NO LAB MEETING THIS WEEK lab report on FACS experiments of week 4 due Friday 10/16
Assignments	Homework assignment #5; Find article and discussion instructions for Week 8 on Moodle

• Week 08 • Oct 17 - 23 •
Topics and       	Review article on the topic							Socrative quiz 5
Readings	T cell development – part II How does a T cell choose its functional fate of helper or killer?
Lab work     	VDJ data analysis and figure for lab report; 3-color stain to characterize the developmental stage of RLM11 cells using thymocytes for comparison
Assignments	Article discussion 4 (Singer article) Homework assignment #6 

• Week 09 • October 24 - 30 •
Topics and    	Kuby Ch 10									Socrative quiz 6
Readings	Signaling via the BCR revisited, B cell development, Immunodeficiencies
Lab work  	Transient transfection pilot experiment.  
		IgA concentration in colon of B10 vs B10.A mice by ELISA – mouse dissection and sample 		preparation; instructions on Moodle
Assignments   	Article discussion 5 (AIRE)	Homework assignment #7 due following Tuesday

• Week 10 • Oct 31 – Nov 6 •
Topics and  	Kuby Ch 11									20min quiz 2 
Readings	Cell-cell communication What are cytokines? What are chemokines? How do they signal?
Starting the immune response – activation of naïve CD4 T cells by dendritic cells
Lab work	DRY LAB Flow Quiz; Pilot experiment analysis Planning Transient Transfection to determine if the Th-Pok can increase CD4 cell surface levels in RLM11 cells; Antibodies as tools ELISA, Western, immunofluorescence, FACS, Ouchterlony 
Assignments	Article discussion 6	(Goodnow) Homework assignment #8 

• Week 11 • Nov 7 - 13 •
Topics and    	Kuby Ch 11,  HISW Ch 5							Socrative quiz 7 Readings	Effector function of Th cells, helper phenotypes

Lab work    	transient transfection with Th-POK and CD8 followed by FACS
Assignments 	Homework assignment #9 

                                 • Week 12 • Nov 14 – 20 • 			         

Topics and      	Kuby Ch 12, 13,  HISW Ch 5							Socrative quiz 8 Readings	Effector function of Tc; cytotoxicity
		B-T cell interaction and the humoral response

Lab work 	Western part 1

Assignments	Review of material, Exam II in-class portion (F), take-home portion out on Friday, due 11/21 
          • Week 13 • Nov 21 - 27 • MONDAY CLASS ONLY
Topics and	Kuby Ch 11,								
Readings	Somatic hypermutation and class switching

Lab work 	NO LAB THIS WEEK
• Week 14 • Nov 28 – Dec 4 • 
Topics and 	Kuby Ch 12,14,16	 							Socrative quiz 9
Readings	Immunological Memory; Adaptive immunity to infection 
Tolerance and autoimmunity; Regulatory T cells and autoimmunity; Transplantation
		
Lab work     	Western part 2
Assignments 	no discussion, catching up week	

• Week 15 • Dec 5 - 8 • Last meeting on Wednesday
Topics and 	Kuby Ch 17	
Readings 	Hypersensitivity and allergy

Lab work     	Work on data analysis and lab report due on Thursday 12/8					 The final will be a paper analysis where you will be able to choose from several papers and each paper will have questions you must answer for each figure and a selection (3 out of 5) of overall questions. 
