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PATHOGENS & IMMUNOLOGY

Page 2
                        

IMMUNE SYTEM“DEFENSE AGAINST PATHOGENS”

Page 3
                        

Innate immunity – present at birth; nonspecific
 Acquired or adaptive immunity – develops after exposure to a pathogen; specific
 Active – created in self after exposure to
 the pathogen; perhaps by a vaccine!
 Passive – immunity (antibodies) are transferred from another
 TYPES OF IMMUNITY
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An ounce of prevention is worth a pound of cure!
 Skin & mucus membranes protect outside of body and lining of openings (digestive, respiratory & genitourinary tracts)
 1ST LINE OF DEFENSE…THE WALL
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Secretions trap and inhibit pathogensSaliva, tears, mucusSebaceous glands (oil) & sweat glands
 keep the pH from 3 – 5 (stomach acid helps in the digestive tract)
 Antimicrobial proteins (lysozymes) are secreted that can help break down the cell walls of bacteria
 NEXT IN LINE….THE OIL!
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Phagocytes (white blood cells) ingest invading pathogens
 Produce antimicrobial proteins
 Help initiate inflammation
 FRONT LINE….PHAGOCYTES

Page 7
                        

Types: neutrophils (most WBC’s; only last a few days), macrophages (big eaters; ~5% of WBC’s develop from monocytes), eosinophils (defend vs. multicellular pathogens), dendritic cells (stimulates acquired immunity), basophils (used to defend vs. ectoparasites, allergic reactions, releases heparin & vasodilator)
 “SOLDIER TYPES”
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Blood cells originate from stem cells in the bone marrow
 THE FACTORY…
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Mast cells found in connective tissue emit histamine that causes dilation & increased permeability of capillaries…..redness & heat
 Fluid from capillaries builds up….swelling
 Antimicrobial proteins & clotting elements released out of capillaries
 Chemokines are released by neighboring cells to direct phagocytic cells
 INFLAMMATORY RESPONSE… “SET ON FIRE”
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Monocytes create macrophages that “mop up the battle field” (AKA: engulf dead pathogens and neutrophils)
 A collection of live/dead white blood cells, pathogens and body fluid form pus
 ..macrophages eventually clear
 CLEANING UP THE BATTLE FIELD…
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Interferons – proteins produced by infected cells that communicate the invasion to neighboring cells……these neighbors then create an immune response to halt the invading viruses. This is non-specific and can effect several viruses at once.
 Use in cancer treatment? Viral infection?
 DEFENSE AGAINST A VIRUS….
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OVERVIEW
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Lymphatic vessels & lymph
 Lymphocytes are white blood cells instrumental in the acquired immune system
 Microbes and other pathogens can be trapped in the adenoids, tonsils, lymph nodes, spleen, Peyer’s patches & appendix
 LYMPHATIC SYSTEM
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Macrophages & dendritic cells can release cytokines after phagocytosis of microbes that activate lymphocytes
 Antigens (usually proteins or polysaccharides) can elicit this response as well
 ACTIVATED ACQUIRED IMMUNITY (SPECIALIZE WEAPONRY)…BATTLE CRY!
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Lymphocyte binds to a small portion of the antigen called the epitope
 An antigen can hold several different epitopes
 Lymphocytes (B or T cells) create antibodies specific to the antigen
 Both contain ~100,000 antigen receptor sites
 THE RESPONSE…CHARGE!
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Antibodies attach to the epitope (portion of the molecule where the antibody binds)
 “Epitope tag”—usually a series of 10-15 amino acids attached to a protein of choice on the end as to not comprise the structure/function of the protein of interest. The tag is then identified in a gel, western blot or in immunoflourescence
 ANTIBODY
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Lymphocytes who mature in bone marrow
 Contain Y shaped receptor sites made up of 4 polypeptide chains…..2 heavy chains & 2 light chains attached to the membrane
 “Membrane antibodies” or “Membrane immunoglobulins”
 Immunoglobulin is a secreted antibody without a membrane
 Recognize “intact antigens”
 B CELLS
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Lymphocytes that migrate to mature in thymus
 Receptor made up of 2 different polypeptide chains
 Can recognize and bind to parts of antigens bound to cell surface proteins (MHC – major histocompatibility complex)
 Class I MHC molecules – bind peptides made within the cell from foreign antigens; recognized by cytotoxic T cells; found in most somatic cells
 Class II MHC molecules – bind peptides from engulfed pathogenic material; recognized by helper T cells; made by dendriticcells, B cells, macrophages
 T CELL
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CYTOTOXIC T CELL

Page 21
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MHC proteins are the most polymorphic molecules known and quite unique to the individual…. “MHC fingerprint?!!”
 Therefore most genes are heterozygous for these proteins
 Also-----a great variety in B & T cells…..rarely any two alike!
 POINT OF INTEREST….
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Antigen may encounter several B and/or T cells before there is a “right match”
 This triggers self cloning and differentiation
 One clone is an effector cell (attacks/alters cell function of pathogen…. knocks it out!)
 One clone is a memory cell
 MAKING A SPECIALIZED WEAPON….

Page 24
                        

OVERVIEW OF ACQUIRED IMMUNE SYSTEM

Page 25
                        

Immunoglobulin (Ig)“Monoclonal” – antibodies cloned from
 one B cell to attack one specific epitope“Polyclonal” – antibodies clone from
 several B cells to attack several different epitopes
 ANTIBODIES
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MEMORY CELLS….

Page 27
                        

Acquisition of antibodies from another organism
 Ex: from Mom through placenta or colostrum
 Injection of antibodies from another organism
 PASSIVE IMMUNITY
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Immunity due to antibodies created in response to antigens introduced to the body
 ACTIVE IMMUNITY
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http://www.youtube.com/watch?v=kwVfcc1S7IU&feature=endscreen&NR=1
 A movie!
 HOW A VACCINE WORKS…
 http://www.youtube.com/watch?v=kwVfcc1S7IU&feature=endscreen&NR=1
 http://www.youtube.com/watch?v=kwVfcc1S7IU&feature=endscreen&NR=1
 http://www.youtube.com/embed/kwVfcc1S7IU
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Diagnosis: antibody detection used to diagnose HIV
 Isoenzyme to detect a heart attackHCG (human chorionic gonadotropin)
 used to diagnose pregnancy
 PRODUCTION OF MONOCLONAL ANTIBODIES
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Cancer treating drugs attached to antibodies
 Treatment of rabiesBlood and tissue typing for transplant
 compatibilityPurification of industrially made
 interferon
 ANTIBODIES USED IN TREATMENT
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Blood transfusionOrgan donorOthers?.....
 DISTINGUISHING SELF FROM NON-SELF
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ALLERGIC REACTIONS
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AUTOIMMUNE DISEASES
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Immunodeficiency DiseasesPrimary (inborn)
 Secondary (acquired)Acquired Immunodeficiency Syndrome (AIDS)
 DIFFICULTIES
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