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Adaptive immunity; B cell, T cell mediated antigen specific response
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Roles of effector T cells
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Figure 9.3 Janeway's mmunobiology, th ed. (© Garland cience 2017)

Lymphocytes entry into lymphoid tissues depends
on chemokines and adhesion molecules

L-selectin ccL21 LFA-1 CCL21, CXL12

Figure 8-4 Immunoblology. 7ed (© Garland Sclence 2008)

L-selectin (Cd62L); leukocytes
P-selectin (CD62P), E-selectin (Cd62E); vascular endothelium

Lymphocytes entry into lymphoid tissues depends

on chemokines and

‘Chemical gradient
of chemokine

Lymph node

adhesion molecules

Secondary lymphoi
tissue chemokine

Figure 58 Immunobiology, 7ed. (© Gartand Science 2008)

ICAM-2 is expressed constitutively on all endothelial cells, whereas on the
absence of inflammation, ICAM-1 is expressed only on the high endothelial cells

of peripheral lymphoid tissues.
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Figure 9.1 Janeway's Immunoblology, th ed. (© Garland Science 2017)

APCs are distributed
differentially in the
lymph node

viral
‘antigen|

T cell area

virus

infecting
the dendritic cell

L3

i

Marginal sinus

B cell follicle

Figure 810 Immunobiology, 7ed. (0 Garland Science 2008)

There are two different functional classes of DCs

Conventional denderitic cells; primarily concerned with activation of naive T cells.

Plasmacytoid dendritic cells; primarily for viral infections and secret large amounts
of class I interferons. These cells are less efficient in priming naive T cells.
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The predominant leukocyte integrin is a separate marker for dendritic cell and
macrophage.

CD11c is a marker for DC
CD11b is a marker for Macrophage, resting macrophage do not express MHCII
and B7.

The diferent routes of antigen processing and
presentation by DCs

dendritic
cell to resident

f pathogen utar || backera selubl

Type of Extracellular teria, soluble

presented bacteria ‘antigens, virus Viruses Viruses (VieuEs:
'MHC molecules loaded || MHC class Il MHC class Il MHC class | MHC class | MHC class |
[I/peCERsvRT S D4 T cells CD4Tcells BT cells BT cells CDBT cells

Figure 812 Immunobiology, 7ed.

.(0 Garland Science 2008)

Transfer antigen to resident DCS in PLN

resident dendritic cell

Figure 813 Immunobiology, 7ed. (0 Garland Science 2008)

Becoming potent APC

Figura 514 part1of 3 Immonobiology,7ed (o Garland Science 2008)

| CCL19, 21 which directs
them to DLN

Becoming potent APC

Becoming potent APC

Attract naive T cell
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B cells as APC to present specific antigen

Figure 815 Immunoblology, 7ed. (0 Garland Sclence 2008)

Macrophages cannot take up soluble antigens efficiently.
B cells are uniquely adapted to bind specific soluble molecules by receptor
mediated endocytosis .
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delivery lymphoid tissues —to +++ —to +++
IR
Ubiquitous Lymphoid tissue "
Location throughout Connective tissue ',;z’r'i'g::;gl 'ﬁfx
the body Body cavities
Effect Results in activation Results in activation Results in delivery of
of naive T cells of macrophages help to B cell

Figure .19 Janeways Immunobiology, 9thed. (© Garland Scence 2017)

Cell adhesion molecules mediate the initial
interaction of naive T cells with APCs.

T cell

LFA-1 LFA-1 ICAM-3

CD2

DC-SIGN

ICAM-1 (CD209)

antigen-presenting cell (APC)

Figure 817 Immunobilogy.Ted. (¢ Garand Sclence 2008

Transient adhesive interactions can be stabilized
by specific antigen recognition

=

Tcell
CD4  TCR LFA-1

MHC
class Il ICAM-1
antigen-presenting cell
(APC)

Figure -

Three kinds of signals are
involved in activation of
native T cells by APCs

Figure 9.22 Janeway's Immunoblology, th ed. (0 Garland Scence 2017)

CD28 dependent co-stimulation of activated T
cells induces expression of the T cell growth
factor interleukin-2 and the high affinity IL-2

receptor

moderate affinity| | high affinity
IL-2
h h receptor [ (CD25)

i

Figure 830 Imunabitog. 1 (0 Gaand Scence 2008
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moderate-affinity
IL-2 receptor

Figure 821 part 1 of 3 Immunobiology, 7ed. (0 Garland Science 2008)

Figure 821 part 2 of 3 Immunoblology, 7ed. (0 Garland Sclence 2008)

Signal 2 can be modified by additional co-
stimulatory pathways

ICOS-ICOSL;
Activated T cells induce ICOS for their

R = proliferation and helper T cell function.
antigen-presenting cell

4-1BB-4-1BBL;
Activated T cells induce 4-1BB for their
activation.

Ligands are expressed on APCs
including DCs, B cells, and
macrophages.

T

activated T cell

Figure 8:22 Immunablology,7ed.(0 Garland Science 2008)

Functional inactivation or clonal deletion of
peripheral T cells

T-cell
receptor

NV
No effect on T cell | | Inactivates T cell (anergy)

Figure 8-23 Immunabiology, 7ed. (© Garland Science 2008)

Decreased ToR signaling through induction of
GRAIL and Cbl

Molecular mechanism of anergy in T cells is not fully understood

Active effector T cells can respond to their target
cells without costimulation

e ja\ [r»\' Nlm
RECOGNITION > m"““%mm b EFFECTORFUNCTION >

Figure 8-25 Immunobiology, 7ed. (© Garland Science 2008)

Effector T cells; low L-selectin, high LFA-1, VLA-4

->This allows T cells recirculate through lymph nodes and bind to vascular endothelium results
these T cells enter sites of infection.
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Activation of T cells changes the expression of

Most CD8 T cell responses
several cell surface molecules

require CD4 T cells

FTY720 (fingolimod

Native CD8 T cell differentiate into cytotoxic cells.
Gy MHCH MHCI

antigen-presenting cell

The CD4 T cell help is needed to compensate for inadequate
costimulation of naive Cd8 T cells by the virus infected
antigen presenting cell.

CD40 on DC and CD40L on CD4 T cell induces B7 in
dendritic cell and enables it to costimulate the naive CD8 T

= cell directly.
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Figure 826 Immuhobiology, 7ed. (© Galland Science 2008)

T cell molecule 4-1BB and 4-1BBL on activated APC
h 'y signals in both di

Marker for naive and effeclor/memory T
cells

T2 cells Treg Cells
0
il j% IFN-y || IL-12 IL-4 IL-6 || IL-23 IL-6 IL-2
bk dendritic cell
marrow cell
;F :;
-m 5 T-bet GATA-3 RORyT Bcl-6 FoxP3
= © |
B S N | R T
‘basophil
affinity maturation Took sshaton Figure9.32 9thed.
Helminth Extracellular bacteria Al types.
parasites (€. Kebsiela
Fungi
(Candida aibicans)
Figure9:30 Janeway's Immunobiology, 9th ed. (O Garland Scence 2017)
Several distinct types of effector T cells coming Balance between iTreg and Thi7

from variation in signal 3

B

TGF-B
IRy L4 IL-6 -6 TGF-6
IL-12 I IL-2

=R R R R R

IFN-y IL-4, IL-5, IL-13 IL-17, IL-22 IL-21 TGF-B, IL-10

Tyl cells Ty2 cells T,17 cells Tey cells T, cells

Figure 9.31 Janeway s Immunobiology, 9th ed. (© Garland Science 2017)

s

Figure 933 Janeway's immanobiology, Oth ed. (O Garland Sience 2017)
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CD4 T cell subsets can cross-regulate each
other’s differentiation through the cytokines

Figure .34 Janeway's Inmunobiaogy, th . (© Garland Sciene 2017)

Several distinct types of effector T cells coming
from variation in signal 3

Protection against
> T
. IFN-y

intracellular pathogens
(eg. viruses, bacteria)
IFN-y

Autoimmunity,
delayed-type hypersensitivity

L4 Protection against
T2 extracellular pathogens
L4 \Elea s (eg. parasites, bacteria)
IL-13

Allergy, asthma

7
17 Protection against
\L17¢  extracellular pathogens
w21 (eg. fungi, bacteria)
IL-22

1 Autoimmunity
@ Trog IL-23

TGF-OI‘ Immunosuppression  (NTreg vs iTreg, Ty3, Tpl)
IL-1

Scurfy mouse ; Without Tregs....

Interactions of T cells with their targets initially
involve nonspecific adhesion molecules

e.g.Mycobacteria-Listeria

e.g.House dust mite

WT Mut WT Mut
i
' ke J
Day-21 Day-35 Day-50
Immunological synapse The cellular polarization of cytotoxic T cells
Outer ring (red) | Inner circle (green)
PSMAC <¢SMAC
; TCR, CD4, CD28
LFA-1:1CAM-1 MHC:peptide

_—pSMAC

CcSMAC

Fiure 31 immanobilogy.Ted < Gartnd e 008)

Cell-cell contact forming what is called the supramolecular adhesion complex (SMAC) or the
immunological synapse.

Peripheral SMAC (pSMAC), central SMAC (cSMAC)

__Cytotoxic granule
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Effector molecules produced by effector T cells

Cytotoxic (Killer) T cells Tyl cells. Ty2 cells. Tyl cells Trg cells
Barrier immunity
Cytotoxic |osrbiames immunity activating s
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Figure .39 Janeway’s inmunobiolog, Sth ed. (O Garand Science 2017)
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Figure 9.40 ilogy, 9th ed. dence 2017)

Cytotoxic CD8 T cells can induce apoptosis in
target cells

Figure 9.41 Janeway's Inmunobiology, 9th ed. (© Garland Science 2017)
Apoptosis by cytotoxic granule to target cells

Apoptosis by fas and fas ligand interaction to kill lymphocytes
-> important for maintaining lymphocytes homeostasis

Cytotoxic effector proteins

Granzymes

Granulysin

Serine proteases,
which activate apoptosis
once in the cytoplasm

of the target cell

Has antimicrobial actions
and can induce apoptosis

Aids in delivering contents
of granules into the
cytoplasm of target cell

e ————r—

Cytotoxic granules are modified lysosomes that contain at least three distinct classes of
cytotoxic effector proteins that are expressed specifically in cytotoxic T cells.

Cytotoxic effector proteins

~%, virus-infected cell

Scaffold protein

BD  procaspases

Figure8:38 part 1 of 3 Immunoblology,7ed. (0 Garand Science 2008)

Cytotoxic effector proteins

— Delivery granzyme into
target cells

Inhibitor of caspase
activated Dnase (ICAD)

47
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Figure 38 part3of 3 Inmnoblology,7ed (0 Garland Sience 2008)

=L

-] 'I! -]
® oe
£ra
] gn

NG

[&]

/AL VA

Figure 9.47 Janeway s Immunobiology, 9t ed. (0 Garland Science 2017)

Cytokines from CD8 T cells

IFN-g inhibits viral replication directly and induces the increased expression of
MHC I. Also activates macrophages.

TNF-a and LT-a can synergize with IFN-g in macrophage activation and in
killing some target cells through their interaction with TNFR-I which induces
apoptosis.

TNF-a also activates vascular endothelium and increases vascular permeability
which leads to increased entry of proteins or cells to tissues.

Macrophage activation by TH1 cells

Macrophage activation
needs two signals

Figure 841 Immunobiology,7ed. (o Garend Science 2008)

TH2 cells are inefficient macrophage activators because they produce IL-10, a cytokine that
can deactivate macrophages

Potent antimicrobial effector macrophage

TNF
receptor

1L-12;|differentiation to
TH1 effector cells

MHC

B7
molecules

Fiure 542 Immunobology. 7o (€ Garand Sclenc 2008

Synthesizing
extracellular parasites

obial and pr that can be relased to attack

Activated Ty1 cell

X

Activates

Kills chronical
Activates infected hf' Induces T-cell Induces Sedothehm Causes
macztbe ||t || ey || e (| kot || mecbee
engulfed bacteria by fresh numbers of || the bone marrow || binding and exit of infection
macrophages e at site of infection

Figure 843 Immunoblology, 7ed. (0 Garland Sclence 2008]
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Kenneth Murphy and Casey Weaver S

Janeway’s Immunobiology g
NINTH EDITION o

CHAPTER 10 e
The Humoral Immune Response

The extracellular spaces are protected by the humoral immune response, in which
antibodies produced by B cells cause the destruction of extracellular microorganisms and
prevent the spread of intracellular infections.

Copyright © Garland Science 2017

B cell activation needs 2 signals

Lps _TLR4

i b
Fa
© X
Il%‘
I

- . o
ojoMo @ @

1)
s

CDA40 is constitutively expressed by antigen presenting
cells including DC, B cell, and macrophage. CD40-
CD40L interaction is an essential signal for resting B
cell activation.

IL-4 contributes isotype switching, differentiation into
plasma cells, and produce specific antibodies.

cig
membrane-
attack complex

‘Antibody activates TI antigens is provided by massive cross-linking of BcR
bm:m ::- ""i"ni‘;&’,’;':'.’"‘ complement, which Figure -2 Immunoblology.Ted. ¢ Garland Science 2008) or by recognition of a common microbial constituent
:..’f‘:,':‘.‘:.‘:,‘.’,":“m bacterial membrane when a B cell binds repeating epitopes on the bacterial
Figure 10.1 Janeway's Immunobiology, Sed. (0 Garland Science 2012) cell. (e.g. LPS). Second signal can be delivered through
Figure 101 Janeway's Immunobiology, th d. (0 Garland cence 2017) TLRs.
The humoral immune response is mediated by antibody molecules secreted by plasma cells. B cell receptor binds native proteins, glycoproteins, and polysaccharides, whole virus

particles and bacterial cells by recognizing epitopes on their surfaces.

Armed helper T cells stimulate the proliferation
and differentiation of B cells

P 3-kinase mﬂa&mm & .'
v ‘
- & P
memory cell plasma cell
AP NEAT

NFxB Figure 9-3 Immunobiology, 7ed. (© Garland Science 2008)

Figure 10.2 Janeway' Immunoblology, 9t ed. (© Garland Scence 2017)
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Figure 103 Janeway s Immunobiology, 9th ed. (© Garland Science 2017)

dendritic cell

Figure 104 Janeway s immunobiology, 9t ed. (© Garland Science 2017)

Figure 10.5 Janeway's Immunoblology, th ed. (0 Garland Scence 2017)

subcapsular
sinusp(gjcs)

follicular
dendritic
cell

germinal
center

SCS
macrophage
medullary
sinus

efferent
lymphatic
vessel

Figure 107 Janeway's immunobiology, 9th ed. (© Garland Science 2017)

B-lineage cell

Linked recognition

o

Resting B cell

@)%

Plasmablast

: Low

Plasma cell

Figure 109 Janeway s Immunobiology, 9th ed. (© Garland Science 2017)

A given B cell can only be activated by helper T cells that respond to the same antigen.
The peptide recognized by the Tfh cell is likely to differ from the protein epitope recognized
by the B cell’s antigen receptor.
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Protein antigens attached to polysaccharide
antigens allow T cells to help cognate B cells

Hapten

Hapten; A small molecule that can elicit an
immune response only when attached to a large
carrier such as a protein.

Accidental coupling of a hapten to a protein is
responsible for the allergic responses shown by
many people to the antibiotic penicillin, which
reacts with host proteins to form a coupled hapten
that can stimulate an antibody response.

Linked recognition works to preserve self-tolerance,
since autoreactive antibodies will arise only if self-
reactive Tfh and self-reactive B cells are present at
the same time.

Figure 96 Immunoblology, 7ed. (0 Garland Sclence 2008)
CD40-CDA40L interaction activates B cell proliferation, immunoglobulin class switching, and
somatic hypermutation. It also increases expression of B7 molecule.

The area of T-B cell contact

Figure -7 Immunoblology, 7ed. (© Garland Science 2008)

Native T cells and B cells home to different regions.

T cells differentiated into helper T cells after encountering APCs.

B cells specific for the same antigen encounter it, they are arrested in T cell zone, near the
T-B zone border.

Initially proliferated B cells migrate to the border of T cell zone and the red pulp, they
continue to proliferate and differentiate into plasmablasts, forming primary focus of clonal
expansion.

Antigen-binding B cells meet T cells at the border
between the T-cell area and a B-cell follicle in
secondary lymphoid tissues.

Figure 10.7 Bed.

Follicular dendritic cell (FDC); a specialized cell type secrete CXCL13 to attract naive B
cells expressing CXCRS. The FDC is a nonphagocytic cell of nonhematopoietic origin.

Germinal center

Activated B cells form germinal centers
in lymphoid follicles.

follicle

germinal
‘center

Germinal centers mainly composed of
proliferating B cells and 10% of antigen
specific T cells

i part10f3)
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Germinal center

follicle
germinal
cente

B cells begin their

differentiation into — |

either plasma cells
or memory cells

g 10105303 v by h . € o cence 217

Figure 10.10 (part 20f3) Janeway's mmunobiology,9th ed. (© Garland Scence 2017)

Germinal centers formation

Resting B cells

T-cell zone

mantle zone

dark zone

Proliferating B kells
(centroblast)

Figure 9-10 Immunobiology, 7ed. (0 Garland Science 2008)

Secondary follicle is a follicle containing a germinal center

DCs and

B cell proliferation, somatic hypermutation, affinity maturation
centrocytes

(divide every 6-8 hours)

T cells

CXcL13

CXCR5'CXCR4™ B cells

helper
il cpells

Figure 10.11 Janeway's immunobiology, 9th ed. (© Garland Sclence 2017)

Copyight © 2006 Naturo Pubiehng Group
Nature Feviows | immunoiogy

Follicular helper T cell; are antigen experienced CD4 T cells found in the B cell follicles of
secondary lymphoid organs. TFH cells are found within B cell follicles and mediate antigen
specific naive or memory B cell activation, which triggers germinal center formation.

Initially rapidly proliferating B cells reduce their expression of IgD and these B cells are
termed centroblast. As time goes on, some B cells reduce their rate of division and begin to
express higher levels of IgD termed centrocyte and they arise from centroblast.

Activated B cells undergo rounds of mutation
and selection for higher affinity mutations in
the germinal center, resulting in high affinity
antibody secreting plasma cells and high

somlc ypermutation of immunoglobulin affinity memory B cells.

m.om - np-ﬁv
inal center B cells

Y 2
B-cnl aceptor s not cross nked Tcell mn and B-cell receptor
B cell cannot present sustain B-cell

cell Wolnmtlon ‘and maturation

@

Figure 9-11 Immunobiology, 7ed. (0 Garland Science 2008)

g Q\Q !

Figure 10.13 Janeway's Immunobiology, 9t ed. (0 Garland Scence 2017)
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All naive B cells express cell surface IgM and IgD, and IgM is the first

CORT  CDR2 COR1 COR2  CDR3 = antibacy Secreted.
4 B.olligh
+ varable  lgM KO igG WE A
i 5 = *
;
¥ + .
————————
: C = | i =
+ + ¥ +
5 —h HH—+ + ———
1 P — +
- IgM is less than 10% of the immunoglobulin found in plasma.
' m T “ M N IgG is the most abundant.
e =
—— b Tantiboay
B r= 3 n | a1 + affinity
Figure 10.14 Janeway' Immunobiology, 9th ed. (© Garland Science 2017)
Follicular DC recognize immune complexes
s _
dendritic cell
//_\ (F00)
md\ollhaled
huumi o
denr s
Iymph node germinal center
Y c»

Figure 10.16 Janeway Immunobiology,9thed. (0 Garand Scence 2017)

Antigen trapped by Follicular DC stored for long periods in the form of
immune complexes and sustain germinal center B cell proliferation.

Figure 102 Janeway's Immunabiology, th . (© Garand Sclence 2017)

TD antigens (thymus dependent antigen); antibody responses to
protein antigens require antigen specific T cell help. These antigens
are unable to induce antibody responses in animals or humans
without T cells. It typically involve antigen-specific T cell help.

T (thymus i ); Some microbial
constituents such as bacterial polysaccharides can induce antibody
production in the absence of helper T cells.

Some bacterial polysaccharides, polymeric proteins, and LPS enable B cell to produce antibody
in the absence of T cell help.

Thymus independent antigens (TI antigens)

TI-1 antigens possess an intrinsic activity that can directly induce B cell division. TI-1
antigen is B cell mitogen. ; LPS, bacterial DNA, etc.

i | i |
X Xe)
A28

TI-1 antigen-specific antibody response

2
3©|| <

gl
0

PIALY
90000

O
O | €

AbAMAMARAd

Polyclonal B-cell activation;
nonspecific antibody response

Figure 10.24 Janeway's Immunobiology,9th ed. (O Garland Science 2017)
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Some bacterial polysaccharides, polymeric
proteins, and LPS enable B cell to produce
antibody in the absence of T cell help.

TI-2 antigens have highly repetitive
structures and can activate only mature B
cells.

One of the costimulatory signal is BAFF, a
TNF family cytokine which is secreted by
DC.

Response to several TI-2 antigens are
made prominently by B-1 cells.

ga
x| O <

Figure 917 Immunoblology, 7ed. (0 Garland Science 2008)

Figure 10.25 Janeway's immunobiology,9th ed. (6 Garland Sclence 2017)

Immunoglobulin classes
Antibody response No
in infants
19G IgA
Antibody production in
congenitally athymic No N N7
individual
Antibody response in No
absence of all T cells yHeawy  aHeavy
chains chains
Primes T cells No No IgE gD
Polyclonal B-cell No Yo W N¢2
activation
Requires ¢ Heavy d Heavy
repeating epitopes o o chains chains
Examples of Diphtheria toxin Bacterial lipopoly- Pneumococcal
antigen Viral ni i ide
Purified protein Brucella abortus Salmoneila polymerized
derivative (PPD) ellin
of Mycobacterium xtran
tuberculosis Hapten-conjugated
Ficoll
Figure 10.26 Janeways Immunobiology, th ed. (© Garland Science 2017)

Each human immunoglobulin class has Secretory dimeric IgA acts as an antigen
specialized functions and a unique distribution specific barrier in the gut lumen
Opeonization N
mﬂ"g‘m ':!flk = = x 5 bacterial toxin
s, - | - g % -
S LA b

Transport across epithelium

0]0|0]||O0|0O0 |0

Transport across placenta - -

Diffusion into
extravascular sites

Mean serum level (mgemi™) | 15 | 0.04

Figure 1028 Janeway's Immunobiology, 9thed. (0 Garland Science 2017)

Figure 1027 ilogy, th ed
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Selective distribution of
immunoglobulin classes in
the body

Dimeric IgA predominates in secretions
across epithelia, including breast milk.

IgG and monomeric IgA are the major
antibodies in extracellular fluid within the
body.

IgE is found mainly associated with mast
cells just beneath epithelial surfaces.

The fetus reveives IgG from the mother by
transplacental transport.

Figure 1030 Janeway's immunobiology, th ed. (0 Garand Scence 2017)

ot Clostridium Tetanus | Blocks inhibitory neuron action,
totani toxin leading to chronic muscle contraction
Ditiheria | Conmebacterum | - Diphtheria | Inhiis proten synthess, eading to eptela
diphtheriae toxin cell damage and myocarditis
gocrone Clstridum | - Clostidal | - phosphalipase acivaton, leading to cel death
Activates adenylate cyclase, elevates CAMP in
Cholera Vibrio m oells leading o changes in intestinal epithelial
ol s that resultin loss of water and electroytes
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Neutralization of toxins by IgG antibodies
protects cells from their damaging action

Figure 1032

Many bacteria cause their damaging effects by elaborating toxic proteins.
One part of the toxin molecule binds a cellular receptor.
Another part of the toxin molecule enters the cytoplasm and poisons the cell.

Diphtheria and tetanus toxins are bacterial toxins.

Viral infection of cells can be blocked by
neutralizing antibodies

Figure 9-25 Immunobiology, 7ed. (0 Garland Science 2008]

For some viruses this fusion event takes place on the cell surface. For others it can occur
only within the more acidic environment of endosomes.

Antibodies bound to viral surface proteins neutralize the virus, inhibiting either its initial
binding to the cell or its subsequent entry.

bacterial infection of cells can be blocked by
neutralizing antibodies

Many bacterial infections require an interaction between the
bacterium and a cell surface receptor.

The attachement process involves very specific molecular
interactions between bacterial adhesins and their receptors
on host cells.

Figure 10.34 Janeway’ Immunobiology, 9thed. (0 Garland Scence 2017)

Complement system is initiated by antibody
response
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Free immunoglobulin vs.
bound antibody
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antibody molecules that are bound to the same
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Fc and complement receptors on phagocytes
trigger the uptake and degradation of antibody
coated bacteria

Figure 1039 Janeway s Immunobiology, 9thed. (0 Garland Science 2017)

Many bacteria resist phagocytosis by macrophages and neutrophils.
Bacteria coated with IgG and complement are more readily ingested than those coated with
1gG alone.

The stimulation of phagocytosis by complement coated antigens binding complement
receptors is particularly important early in the immune response, before isotype-switched
antibodies have been made.

Fc receptors activate NK cells to destroy
antibody coated targets

target cell
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Perforin, granzyme

Antibody cell y (ADCC); The destruction of antibody
coated target cells by NK cells because of recognition by Fc receptor

Nonphagocytic cells-NK cells, eosinophils, basophils, and mast cells are triggered to
secrete stored mediators when their Fc receptros are engaged.

IgE cross linking on mast cell leads to a rapid
release of inflammatory mediators

Synthesize and release lipid
mediators such as prostaglandin D2
and leukotriene C4.

Secretes cytokines such as TNF-a,
initiating a local inflammatory
response.

Degranulation releases the stored
histamine, causing a local increase in
blood flow and vascular permeability
that quickly leads to an accumulation
of fluid and blood proteins, including
antibodies, in the surrounding tissue.

Multvalent antigen cross-links
bound IgE antibody, causing release
of granule contents

Resting mast cell has granules that contain
histamine and other inflammatory mediators

Figure 10.43
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