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Immunology

Page 2
                        

Remember
 • STP, Ligand, CSC,
 • ECM- glycolipids and glycoproteins are responsible for cell communication.
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Immune System
 INNATE IMMUNITY• Non specific
 Immunity
 ACQUIRED IMMUNITY• Specific Immune
 Response
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Innate Immunity-First line of Defense
 • Includes skin, sweat, mucous, saliva, tears, pepsin in stomach, normal flora on skin and digestive tract.
 • Tears, saliva, and sweat have lysozymes= enzyme that attack cell walls
 • Mucous cell make defensins- proteins that destroy cell membranes
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Innate- 2nd Line of Defense
 • Phagocytes- WBC that have lots of lysosomes and peroxisomes to eat yucky stuff.
 • Move by positive chemostaxis and pseudopodial movement
 • Types of Phagocytes:– 1. Neutrophils- main type- eats
 stuff– 2. Monocytes/Macrophages-
 really big phagocytes
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Phagocyte “eating” a pathogen
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Inflammatory Response
 • HELP! Ihave become damaged or attacked…
 • 1. Histamine is released by injured cells.
 • 2. Capillaries open, venules close off.
 • 3. Redness, swelling (edema), heat, and pain occur.
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Inflammatory Response Cont.
 • 4. Chemokines (chemicals) released due to histamine attract phagocytes.
 • 5. Neutrophils first by positive chemotaxis, macrophages follow.
 • Macrophages eat pus…a mixture of dead cells and debris…YUCK!
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Immune Response
 Pathogen Pin
 Chemical signals
 CapillaryPhagocytic cells
 Macrophage
 Red blood cell
 Bloodclottingelements
 Blood clot
 Phagocytosis
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Fever Response
 • Pyrogens- WBC proteins that cause a systemic response of increased heat.
 • The increased heat is due to increased cell respiration
 • Systemic means whole body.
 • Fever is not bad…trying to cook infection.
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Interferons
 • Injured cells release interferons.
 • Interferons are chemicals that warn other cells.
 • They “ interfere” with the invaders ability to infect/destroy other cells.
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MHC I & II
 • Major Histocompatibility Complex-proteins on cells and WBC.
 • MHC 1- on cells not WBC. Proteins will hold an antigen for WBC to recognize.
 • Anitgen- antobody generating particle.
 • MHC II- on WBC. Proteins hold onto killed item and show it to other WBC.
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MHCs
 Antigen-presentingcell
 Antigenfragment
 Class II MHCmolecule
 T cellreceptor
 Helper T cell
 Antigenfragment
 Class I MHCmolecule
 T cellreceptor
 Cytotoxic T cell
 Infected cell Microbe
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Plants Have Defenses Too
 • Have to protect themselves from herbivory.
 • 1. Thorns- modified leaves• 2. Cork- dead cells protecting
 exterior.• 3. Canavines/ Tannins- poison
 or distasteful substances.• 4. Predatory Attractants
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Data Set Question 4
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Remember
 • STP• Glyco lipids and glycoproteins
 are important in cell communication
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Antigen and Antibody Response
 • Antigen- surface protein on a pathogen.
 • Antigens cause antibodies to be produced by WBC.
 • Antigen receptors on lymphocytes (WBC) are glycolipids/ glycoproteins.
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Antigen Receptors
 • Clonal Selection- response when an antigen/ pathogen in identified.
 • Clonal selection makes:– 1. Effector cells- killers– 2. Memory cells- to remember for
 future invasions.
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Clonal Selection & Response Time
 • Primary Immune Response- first encounter with pathogen.– Takes 10-17 days to get better because
 DNA needs to be located to make antibody and fight infection.
 • Secondary Immune Response- already encountered pathogen.– Takes 2-7 days to recover because of
 memory cells.
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Specific Immune Response
 • Using Lymphocytes- killing machines
 • 1. B Lymphocytes- kill by producing antibodies
 • 2. T Lymphocytes- kill by using chemicals.– A. Cytotoxic T cells- use chemicals to
 kill– B. Helper T cells- turn on B cells and Cytotoxic T cells– AIDS infects/destroys Helper T cells
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Humoral Immunity
 • Humoral= body fluids (blood, lymph)
 • 1. Helper T cells release IL2 (Interleukin 2) to stimulate:– A. B cells to mature and become
 plasma cells– B. B cells to secrete antibodies
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Cell Mediated Immunity
 • T cells killing other cells• Helper T cells do 2 things in
 cell mediated responses:
 • 1. Helper T cells connect to MHC II on macrophages to analyze antigens.– Its attracted to macrophage by
 IL1• 2. Helper T cells release IL2 to
 stimulate B cells and Cytotoxic T cells.
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Cytotoxic T cells
 • Activated by MHC I and IL2
 • Kill by perforins= death proteins
 • Harvard's Perforin Animation
 http://outreach.mcb.harvard.edu/animations/cellmediated.swf
 http://outreach.mcb.harvard.edu/animations/cellmediated.swf
 http://outreach.mcb.harvard.edu/animations/cellmediated.swf
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Antibodies aka Immunoglobulins=Ig
 • Glycoprotein molecules that are produced by plasma cells in response to an antigen and function as antibodies.
 • Variable region- matches the pathogen
 • Constant region- part of Ig that macrophage attaches to
 • HW: Find the five Ig, and one fact of eachhttp://pathmicro.med.sc.edu/mayer/igstruct2000.htm
 http://pathmicro.med.sc.edu/mayer/igstruct2000.htm
 http://pathmicro.med.sc.edu/mayer/igstruct2000.htm
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Remember
 • How do cells communicate?
 • Direct contact- glyco…
 • Local (paracrine) long distance through chemical signals aka hormones
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DISTINGUISHING SELF FROM NON-SELF
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The Body will Recognize Itself by…• Problems occur like in blood
 transfusions, pregnancy, and organ transplantation.
 • Transplanted organs must have matching MHC to work.
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Abnormal Immune Functions
 • 1. Allergies- cause an overproduction of histamine.
 • 2. Autoimmune Disorders- caused by bad DNA.
 • 3. Immunodeficiency Diseases- no immune system
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Autoimmune Diseases
 • 1. Lupus- mostly affects women, kidney disfunction.
 • 2. Rheumatoid arthritis- WBC attack cartilage and other connective tissue
 • 3. Type I Diabetes- WBC attack pancreas which makes insulin
 • 4. Multiple Sclerosis- WBC attack Schwann cells…muscles burn
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LUPUS
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Rheumatoid Arthritis
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Immunodeficiency Diseases
 • 1. Bubble People (SCID)- born with no immune system
 • 2. Hodgkin’s Lymphoma- cancer of lymphocytes, destroys lymph nodes
 • 3. Stress
 • 4. AIDS- stops helper T cells
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SCID- Severe Combined Immunodeficiency
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Plant Defenses against Pathogens
 • 1. Phytoalexins and PR proteins are types of antibiotics that plants can release as result of injury.
 • 2. Release salicylic acid…aspirin.
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Immunology Review
 • MHC Game• Cancer Review
 • Scan slides1-6, 8-11, 13-17• Create an outline of key ideas
 per slide.• http://www.cancer.gov/
 cancertopics/understandingcancer/immunesystem/AllPages
 http://www.cancer.gov/cancertopics/understandingcancer/immunesystem/AllPages
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