AP Biology

Immune System – Part 2
(Associated Learning Objectives: 2.28, 2.29, 3.34, 3.35, 4.1, 4.2, 4.3, 4.8, 4.9, 4.10, 4.22)
Important concepts from previous units:
1) Three parts to the Signal Transduction Pathway – Reception, transduction, Response.

2) Glycoproteins and Glycolipids of the ECM are important in cellular communication.

I. Antigens and Immune Response


A. An Antigen is a surface protein on a pathogen that causes antibodies to be generated by WBC’s.

B. Antigen receptors – These are “recognitition hands” on lymphocytes. (The glycoproteins or glycolipids of the ECM.)



1. When a pathogen is “identified” that triggers Clonal Selection in that Lymphocyte.



a. Clonal selection makes effector cells (fighters) and memory cells (for future fights).



b. Primary Immune Response (This refers to the first encounter with a pathogen.)





i. It generally takes 10 – 17 days to find right DNA sequence and make antibodies for fighting.



c. Secondary Immune Response (This is a second, third, etc.  encounter with that same pathogen.)





i. It takes only 2 – 7 days to get better because of memory cells.
II. Specific Immune Responses - Using Lymphocytes to fight infections

A. This immunity is the attack of specific pathogens using the Lymphocyte WBC. (These are like specialized assassins.)



1. B (bursa) Lymphocytes –These “kill” by producing antibodies. Antibodies are like protein tongs.


2. T (thymus) Lymphocytes – These “kill” by using chemicals to kill infected cells.



a. Cytotoxic T cells – These actually kill infected cells. (“toxic” means “deadly”)



b. Helper T cells – These help turn “on” B cells to make antibodies and Cytotoxic T cells to kill.





i. These are the cells that are infected, and rendered useless by the AIDS virus.

B. Humoral Immunity  -refers to clearing the fluids, such as blood, using antibodies from B cells (“Humoral” means “fluids”.)


1. B-cells mature to become plasma cells that can make antibodies to fight pathogens.


2. B-cell activation is initiated by:



a. Interleukin 2 (IL-2) released from a T-Helper cell. (Means “second message between WBCs”.)



b. Plasma cells secrete about 2,000 antibodies per second.

C. Cell – mediated Immunity  -refers to the use of T cells to “kill” other infected cells.


1. Cytotoxic T-cells mature to fight and kill infected cells.


2. T-helper cells initiate the two types of specific immunity.



a. T-helper connects to the macrophage displaying a MHC type II. It is attracted to the macrophage by 

                                                    Interleukin -1 (IL1). This allows the T- helper to “analyze” the antigen so it can tell the other

                                                    lymphocytes what to “look for”. (Means “first message between WBCs.) First message being “Come see

                                                    what I have killed so that you may kill it too.”



b. Cytokines (Interleukine-2, IL-2) are then released by T-helper cells to relay message to B-cells and 
                                                     Cytotoxic T cells.


3. Cytotoxic T- cells




a. They are activated by an MHC class 1 or IL-2.



b. They kill infected cells by releasing perforin. These are protein “bullets” essentially.



c. Antibodies mark the pathogen parts for disposal by macrophages.

C. Both types of lymphocytes will undergo Clonal Selection to make effectors (fighters) and memory cells.
III. Antibodies (A.K.A. Immunoglobulins –Ig’s) (Means “globular protein of the immune system”.)

A. Structure of an antibody: 


1. Heavy chains and light chains – These are linked by disulfide bridges using the Cysteine amino acid.



a. This is an example of Tertiary and Quaternary structure of proteins.


2. Variable region – This area changes to match the pathogen’s antigen. (It acts like hands on tongs.)



3. Constant region – This area of the protein never changes in making the “handle on the tongs”. 

a. This is the part of the antibody that the macrophage can safely grab.

