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Immune System

w system of defence against pathogens (bacteria, viruses, func
parasites) and tumor cells
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Nonspecific vs. Specific Defence

Nonspecific/congenital Specific /acquired

Cellular polymorphonuclears T-lymphocytes
monocytes—macrophages
NK-cells

Humoral complement antibodies
acute-phase proteins B-lymphocytes

(CRP, ceruloplasmin...)



Congenital vs. Acquired Immunity

Attribute Congenital Nonspecificcmmunity

Acquired Specificlmmunity

Response time

Specificity

Diversity

Memory responses
Self/nonself discrimination
Soluble components of blood

or tissue fluids

Major cell types

Minutes/hours

Specific for molecules and molecular
patterns associated with pathogens

A limited number of germ line-
encoded receptors

None

Perfect; no microbe-specific
patterns in host

Many antimicrobial peptides
and proteins

Phagocytes (monocytes, macrophages,
neutrophils), natural killer (NK) cells,
dendritic cells

Days

Highly specific; discriminates even minor
differences in molecular structure; details of
microbial or nonmicrobial structure recognized
with high specificity

Highly diverse; a very large number of
receptors arising from genetic recombination
of receptor genes

Persistent memory, with faster response
of greater magnitude on subsequent infection

Very good; occasional failures of self/nonself
discrimination result in autoimmune disease

Antibodies

T cells, B cells, antigen-presenting cells



Congenital vs. Acquired Immunity
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Surface Coverage

First Line of Defense

PHYSICAL FACTORS

w skin

W mucous membranes with lysozymes
w lacrimal apparatus

w salivary glands

w vaginal secretions

w flow of urine

CHEMICAL FACTORS
w sebum

w lysozyme

W gastric juice

w vaginal secretions
W urine




Nonspecific Immune System
Second Line of Defense

w generalized responses to pathogen infectmdo not target a
specific cell type

Phagocytes

w neutrophils

w eosinophils
W macrophages

Nonphagocytic leucocytes
w basophils
w mast cells

Complement proteins



Complement
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Specific Immune System
Third Line of Defense

HUMORAL (AMEDIATED) IMMUNE SYSTEM
w antibodies
w B-cells(lymphocyte$

CELIMEDIATED SYSTEM
w T-cells(lymphocyte$
w helperT lymphocytes ()

¢ produce and secrete chemicals that promote large numbers of
effector and memory cells

w cytotoxicT lymphocyteqTO
¢ eliminateinfectedbodycellsand tumorcells

PHAGOCYTIC COMPONENTS
w macrophagesmonocytes neutrophils

w engulfforeignobjectsandinform T lymphocytegshat a specific
antigenis present



Lymphocytes
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B cells Differentiate to form antibody-producing cells
and memory cells

Immature Plasma cells Secrete antibodies
lymphocytes !
@ T cells Kill virus-infected cells; regulate activities of other
white blood cells
B cel} . . .
/ T Cl' MNatural killer cells Attack and lyse virus-infected or cancerous body cells
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Humoral (AntibodyMediated)
Immunity

wproduction ofantibodiesby B-cells

wB-cells migrate to the lymphoid organs
(spleen, lymph nodes) after maturation
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Antibodies

w synthesizedy Bcellsin solubleor celkbound

form

w eachantibodyrecognize®ne specificantigen
w Immunoglobulins(5 classesc glycoproteins
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Types and characteristics of antibodies

* Highest opsonization and neutralization

N activities.
(L) g I\/I lgG \( * Classified into four subclasses
(lgG1, 1gG2, 1gG3, and 1gG4).
(D g A 1aM 4@@% * Produced first upon antigen invasion.
g :/( I\; Increases transiently.
I
wlgD <
AT » Expressed in mucosal tissues.
IgA v Forms dimers after secretion.
wlgE ¥ v
IgD \\(’ & Unknown function.
IgE ﬁr/ ® |nvolved in allergy.

Distribution in the body

1gG
IgM
IgE
gD

Blood levels

Blood antibody levels




Antibodies Structure
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Antibodies Function

*-L. Neutralization
- of microbes
and toxins

Phagocyte

Opsonization and
phagocytosis
of microbes

Fcy receptor
Antibodies

#*

Antibody-
dependent cellular

Microbe cytotoxicity

Phagocytosis of
microbes opsonized
with complement
fragments (e.g., C3b)
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tivation -ﬁ- : "
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Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.




Antibodies Production

wpolyclonal

Polyclonal antibodies
(a collection of different antibodies)

Antigen.

@ B

Repeat

Immunization

Immunized animals:

—

Antibodies are produced.

—_—

Blood
collection

rabbits, guinea pigs, goats, sheep, rats, mice, chickens

wmonoclonal
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Selection of hybridomas  Isolation of hybridomas

ell fusion  fusion grow on the selective  producing antibodies sacreting single antibodies
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Antigen ¢d \ mediunm. that react to the antigen  (monoclonal antibodies)
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Immunization Immortalized fused cells .f'. Cultured hybridoma clones
Immunized animals: (hybridomas) | Production of monocional

mice, rats, rabbits, etc.

Myeloma {-aamar cells)

antibodies
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Primary and Secondary Antibody
Response



