03-390 Immunology Lecture 1 August 22, 2016

Lecture 1 - Introduction to Immunology: Innate Immunity & Cell Types.
Suggested reading: Chapter 1 & 2

Learning objectives:
¢ Definition of: pathogen, antigen, immunogen, tolerance.
» Compare and contrast innate and acquired immune system
¢ Describe and differentiate between physical/physiological/cellular barriers
e Cell lineage of: B, T, NK, neutrophil, basophil, eosinophil, mast cell, monocyte,
macrophage, dendritic cell.
e Pathogen destruction by intracellular process.
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What are some consequences of dysfunction of the immune system?
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2. Properties of the Branches of the Immune System:
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e Mucus traps pathogens.
Respiratory, gastrointestinal,
and genitourinary tracts:
mucosal cell layer continuous
with skin.

Blood clotting - post injury

ii) Physiological/chemical

defenses -present in body
cavities and fluids.

Skin: low pH (sweat), fatty
acids, hydrolytic enzymes
(lysozyme),anti-microbial
cationic peptides (defensins).
Mechanisms such as tearing,
coughing, sneezing, vomiting
Respiratory, gastrointestinal,
and genitourinary tracts:
acidic secretions, degradative
enzymes, Removal of mucus
via ciliated cells.

Circulation: soluble proteins
such as the complement
system, cytokines, acute
phase proteins.
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iii) Cellular barriers (Killing of pathogens & infected cells)
¢ Granulocytes (Mast cells)

¢ Phagocytes (neutrophil, macrophages)

e NKecells

¢ Native microbial biofilms (commensal bacteria)

3. Cellular Components of the Inmune System (Both Innate and Acquired) waa
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i) Granulocytes, sometimes called polymorphonuclear leukocytes
(PMN; ~64% of leukocytes): have a multi-lobed nucleus and intracellular 1 R S U Sy
granules, which contain degradative enzymes and vasoactive proteins. P L Tk

Neutrophils.(~60% of leukocytes): found in circulation, short-lived (7

hr. half-life), recruited to site of injury within 30-60 minutes. Released
from bone marrow.

Eosinophils (~3% of leukocytes): found in circulation.
Basophils (~1% of leukocytes): found in circulation.
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iii) Monocytes (~6% of WBC): found in blood, recruited to site of injury within 4-6 hrs, Monocytes
develop into the following three cell types:
Macrophages: found in tissues near blood vessels. Tissue specific forms, e.g. Kupffer cells
in the liver, microglial cells in the central nervous system
Denderitic cells are found primarily in the skin, intense communication with acquired system.
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i) pathogen internalized by: o‘gicii
e phagocytosis

¢ receptor mediated endocytosis
(enhanced by opsonization: G\W©
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i) Phagosome fuses with:

e primary granuales (lysozyme, o-
defensins)

e secondary granuales (lactoferrin,
oxidases=cytochrome bsss)
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iif) Respiratory burst (largely neutrophils)
generates

e Superoxide, hydrogen peroxide,
e Increase in pH, which activates

; peklago
enzymes from primary granuales

v) phagosome fuses with lysosome, making phagolysosome - acidic environment activates
proteases that complete deg radation '

5. Compare and Contrast: Neutrophlls macrophgges, and dendritic cells:
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