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Features of Innate and Adaptive Immunity

Innate

Adaptive

' Characteristics

Specificity
Diversity

Memory

Nonreactivity to self

Components

Cellular and chemical

For molecules shared by groups of related microbes
and molecules produced by damaged host cells

Limited; r molecules

(germline) genes

ded by inherited

None or limited

Yes

Skin, mucosal epithelia; antimicrobial molecules

For microbial and nonmicrobial antigens

Very large; receptor genes are formed by somatic
recombination of gene s in lymphacytes

9
Yes

Yes

Lymphocytes in epithelia; antibodies secreted at

barriers epithelial surfaces
Blood prateins Complement, various lectins and agglutinins Antibodies
Cells Phagocytes (macrophages, neutrophils), dendritic Lymphacytes
cells, natural killer cells, mast cells, innate
lymphoid cells
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Specificity of Innate and Adaptive Immunity

Number of microbial
molecules
recognized

Receptors

Number and types
of receptors

Distribution of
receptors

Genes encoding
receptors

Discrimination of
self and nonself

@@

About 1000 molecular patterns {estimated)

Encoded in line; limited d
recognition receptors)

ity (pattern

annose Scavenger

methionyl receptor receptor

receptor

<100 different types of invariant receptors

Nonclonal: Identical receptors on all cells of the same
lineage

Germline encoded, in all cells

Yes; healthy hest cells are not recognized or they may

express molecules that prevent innate immune
reactions

Innate Immunity Adaptive Immunity
Specificity Fnr structures shared by classes of microbes For struclural detail of mlcrob)al mulecules
I panems) gens); may recog
Dlﬂerenl Erogens
mlcrobes Different
microbes ¥
Identical :
mannose /[ T
receptors Distinet”L

antibody
molecules

>10" antigens

Encoded by genes produced by somatic

r ion of gene
greatar diversity

i B

Only 2 types of receptors (g and TCR), with
millions of variations of each

Clonal: clones of lymphocytes with distinct
specificities express different receptors

Formed by somatic recombination of gene
segments only in B and T cells

Yes; based on elimination or inactivation of
self-reactive lymphocytes; may be
imperfect (giving rise to autoimmunity}
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Microbe

Responding
lymphocytes

Effector

mechanism

Functions

Humoral
immunity

Extracellular
microbes

Y
¥ <

B lymphocyte

Secreted
antibody

b
NS
Block

infections
and

eliminate
extracellular
microbes

Cell-mediated
immunity

Extracellular N
microbes AL

Phagocytosed
microbes that can live
within macrophages

©

Helper
T lymphocyte

Activated
macropégf-‘@"
%,

]

Activated |
phagocytes ‘
kill microbes |

 Intracellular microbes
i (e.g., viruses)

| replicating within
"infected cell

Cytotoxic
T lymphocyte

Killed
infected cell

Kill infected
cells and
eliminate
reservoirs

of infection |
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Micrabial 'Specific'zty"Memory'
antigen
(vaccine Infection
or inf ecllon)
o
Active % - 4 )@I \) Recovery Yes Yes
immunity Days or _(immunity) <
S weeks

“Serum (antibodies) .

from immune < Infection
individual -d
S Yo%
Passive < Yes No
P i P e e . 3 Recovery
Jmmunity | Y« Administration (immunity)
of serum to il
uninfected
* individual
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immature unknown
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Bceli T cell NK cell e dendritic cell dendritic cell macrophage
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