ryMOpaﬂbeIVI I/IMMyHHbII7I OTBET onocpenoBaH aHTUTerlaMn, KoOTopble
CEKPETNPYIOT nMiiadmMmatn4ecKkmne KIieTku1

B-cell activation by antigen
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Antibody prevents
bacterial adherence
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enhances opsonization
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[Ona aktuBaumn B-numdooumta TpebyeTcs BTOPOW CUrHan

Thymus-dependent antigen Thymus-independent antigen

B cell

B cnyyae tumycsasucmmoro Al aTo
curHan dyepes CD40 + yutokuH (1L-4,5,6).

B cny4dae tnumycHesasucmumoro Al -
Toll-like receptor unm npocto
obLwmMpHas clumBka membpaHHoro
IgM nonnmepHbIM Al

cytokines

Figure 9-2 Immunobiology, 6/e.(© Garland Science 2005)



[Ona B3anmopencteusa T- u B-numdoumtoB HE0OOGX0AMMO, YTOOLI OHU
pacno3HaBanu annTonbl OOHOMO U TOro Xe aHTUFeHHOro KoMmnriekca

B cell binds virus through | |
viral coat protein

NV
Peptides from internal proteins of
the virus are presented to the T cell,
epitope which activates the B cell

B cell
S Z
DA
Virus particle is internalized
and degraded

cytokines

o~

\
Activated B cell produces antibody
against viral coat protein

B cell

PN

Figure 9-3 Immunobiology, 6/e.(© Garland Science 2005)



BenkoBbIM @aHTUreH B COCTaBe MmuKonpoTenga no3sonseTt T-nnmdpountam
«nomoratb» B-kneTkam, cneun@uyHbiM K nonucaxapuay

B cell binds bacterial polysaccharide —I_L

epitope linked to tetanus toxoid protein DA

Qoo

Peptides from protein component
are presented to the T cell

Helper |

B cell

LS

Antigen is internalized and processed

cytokines

o

NA
Activated B cell produces antibody
against polysaccharide antigen
on the surface of the bacterium

¥

B cell

\ a4

Figure 9-4 Immunobiology, 6/e. (© Garland Science 2005)



Helper T cell adheres to the B cell and
begins to synthesize IL-4 and
CD40 ligand

Golgi apparatus LFA-1 CD154 ICAM-1@
(CD4oL)°D40 ;;

cytoskeletal
protein talin

9 5

Specific recognition
between T cell and B cell

v ] :
The helper T cell reorients its
cytoskeleton and secretory apparatus
toward the B cell

Stain for talin

IL-4 is released into and is confined
to the space between the B cell

and the T cell
O %Y
Yoy
Ty B
4
» Ay
IL-4

Figure 9-6 Immunobiology, 6/e. (© Garland Science 2005)

Stain for IL-4

ApmMunpoBaHHbIn T-xennep,
-T, wnn Th2 npu
B3aMMOOENCTBUN C
aHTuUreHcneunduyecknm
B-numdouuntom yepes
TCR/MHCII/nentuna,
LFA-1/ICAM-1 n
CD40L/CD40 nonspwusy-
eTca u cekpetupyer IL-4

N Opyrme UUTOKUHbI B TOYKE
KOHTaKTa.



Pa3nnyHble UMTOKNHbI Bbl3bIBAOT nepekrnn4yeHne

Pa3Mn4HbIX M3O0TUIMOB TAXEJ1bIX Lueneun

Role of cytokines in regulating Ig isotype expression

Cytokines igM 1gG3 IgG1 IgG2b IgG2a IgE IgA
IL-4 Inhibits Inhibits Induces Inhibits Induces
IL-5 production
IFN-vy Inhibits Induces Inhibits Induces Inhibits
TGF-3 Inhibits Inhibits Induces Induces

Figure 9-7 Immunobiology, 6/e. (© Garland Science 2005)




AKTMBM3aLUUSA TpaHCcKpunuum B C-permoHe reHoB TSXKenbIX Lienewn
npeaLlecTByeT NepeKnto4YeHN0 N30TUMNOB

VDJ ) €E o
' & 1% 873 s% sYzb s’Yzas &
B cell
: >
Naive S
+ LPS
| E
Naive S i <
+ LPS
+ IL-4 | > —> —>
. Yob o
Naive S
+ LPS
+ TGF-$ | > —> —>

Figure 9-8 Immunobiology, 6/e. (© Garland Science 2005)



cell

Fig. 10.7 Antigen-binding B cells meet T cells at the border
between the T-cell area and a B-cell follicle in secondary
lymphoid tissue. B-cell activation in the spleen is shown here.

On entry into the spleen from the blood through the marginal sinus
(not shown), naive CCR7-positive T cells and CXCR5-positive

B cells home to distinct regions where the chemokines CCL21

and CXCL13, respectively, are being produced (first panel). If a

B cell encounters its antigen, either on a follicular dendritic cell
(FDC) or a macrophage, it migrates toward the border between
the follicle and the T-cell area. There it may encounter a T cell that

has migrated to this border after being activated by its antigen

on the surface of an antigen-presenting dendritic cell in the T-cell
area (second panel). Through linked recognition, the T-cell-B-
cell interaction produces an initial proliferation of B cells (third
panel). In the spleen, the activated lymphocytes then migrate

to the border of the T-cell zone and the red pulp, where they
continue to proliferate and where some of the B cells differentiate
into plasmablasts, forming a so-called primary focus. These
plasmablasts then undergo terminal differentiation into antibody-
secreting plasma cells.



Mokosawmecs B-numdounTbl cCNOCOBHbI pearnpoBaTth C T-KneTkaMmu, 0ennTbcs,
noaBepraTtbCa COMaTUYECKUM rmnepmMmyTaunsm 1 nepekitoYeHnto N30TUMNOB TAXKESbIX
uenen. NnasmarTnyeckmne KrneTku MHTEHCUBHO CEKPETUPYIOT aHTUTENA, HO TEPSIOT
cnocobHocTb pearnpoBatb ¢ Al' n T-kneTkamu

Property
Intrinsic Inducible
Surface | High-rate Somatic Isotype
B-lineage cell | Surface Ig MHC Ig Growth | hyper- swi¥ch
class Il | secretion mutation
@ High Yes No Yes Yes Yes
Resting B cell
OD & < High Yes Yes Yes Unknown Yes
Plasmablast
Q)
= Low No Yes No No No
Plasma cell

Figure 9-10 Immunobiology, 6/e. (© Garland Science 2005)



B cells develop in the bone marrow

stromal e

cell

o~

Mature B cells t>a/vel to the lymph
node via the bloodstream and leave
via the efferent lymph

primary
lymphoid
follicle

medullary

secondary cords
Hinghox! B cell
follicle RN
high = £ 0O
endothelial [ = s blood

venule

efferent
lymphatic
vessel

germinal
center

T-cell area

DA
B cells that encounter antigen at the
T-cell/B-cell border become activated.
They form primary foci in the medullary
cords. Some cells then migrate to the
primary follicle, forming
a germinal center

J L

Plasma cells migr\at/e to the medullary
cords or leave via the efferent lymphatics

=

Plasma cells migrate to the
bone marrow

of g
O & ©

<o

Figure 9-11 Immunobiology, 6/e. (© Garland Science 2005)

B-numdoumnTbl passmBatoTcs B
KOCTHOM Mo3re. 3penble B-kneTtku
nonagaroT B NnMMaTtnyecknm ysen
4yepes KpoBb, a NoKMOarT Yyepes
adbdepeHTHbIE NUMdraTNHECKNE
cocyabl. B-kneTkn, Kotopble
BCcTpeTunu Al Ha rpanuue mexay
T- n B-KnNneTo4yHbIMU 30HaMWU,
aKTUBUPYKOTCSH N POPMUPYIOT
nepBUYHbIE POKYCbl B MeaynNAPHbIX
TsSKax. 3aTeM MUTPUPYIOT B
nepBuUYHbIe PONnKynbl, OPMUPYS
repMuHarnbHbIn LUeHTP. [1nasmaTu-
YeCcKune KrneTkn MUrpupytoT B
MeaynnsapHbIe TAXU UK NOKNaaT
y3en ¢ numdoon. ndpdepeHumnpo-
BaHHble Nna3smaTtu4yeckme KrneTku
MUTPUPYIOT B KOCTHbIW MOS3T.



Schematic representation
of a germinal center

mantle
zone

WO @ follicular
OPAONOA  dendritic

7o cells

~ centrocytes

Light micrograph of germinal
center (high power)

4
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Germinal center stained to
show T cells, follicular dendritic
cells, and proliferating B cells

T-cell Zone -

mantle zone

[epMUHanNbHLIN LEHTP bOopMUPYET crieundurnyeckoe MMKPOOKPYXeHNE, B KOTOPOM
nponcxoaaT nponudpepauns B-KneTok, comatndeckne runepmMmytaumm n cenekums
no crnocobHocTn ceasbiBaTb Al. [Nponudepupytowme B-KneTkm NpucyTCTBYIOT B T.H.
TeMHOW 30He (3eneHble). CeTb PONNUKYNAPHLIX AeHOPUTHLIX KNEeTOK 3aHMMaeT
CBETNYIO 30HY (KpacHble). KneTkn CD4 (cnHue) HaxooaTtca B T-KINEeTOYHOM 30HeE.

X Takke MHOro B cBeTrion 3oHe. Manbie peuunpkynupytowme B-numdounTthbl
Haxo4AaTCH B 30He MaHTUU Ha rpaHuue B-kneTodHoro dponnukyna.



Activated B cell

sz

NT
Somatic hypermutation of immunoglobulin
V regions in rapidly proliferating
germinal center B cells

] |

Jc
N

Germinal center B cell with mutated
low-affinity surface immunoglobulin

< Z
AV

B-cell receptor is not cross-linked and
B cell cannot present antigen to T cell

10

B cell dies by apoptosis

45

2

Germinal center B cell with mutated
high-affinity surface immunoglobulin

BCR cross-linking

gl 2

'
T-cell help and B-cell receptor cross-linking
sustain B-cell proliferation and maturation

Jc = L
Memc:\r( B cell Plas;/a cell
¥ || (©
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DYHKUMOHMPOBAHNE N CTAabUNBHOCTb
repMmHanbHOro LeHTpa 3aBUCUT OT
KOCTUMynauum B-numdouuntos ¢ TFH
yepes ICOSL/ICOS n koHTakTHOE
B3anMOAENCTBMNE Yepes peuenTopsl
SLAM, oTBeTCTBEHHbIE 3a
FOMOTUMNUYECKYIO aaresuto
NMMAOLNTOB.

B repmMmnHanbHOM LEHTpe
aKTUBUPOBaHHbIE B-KreTku
noaBeprarTcsa MyTaumsm um
cernekummn BbicokoadPUHHbIX
MYTaHTOB, YTO MPUBOAMUT K
nnasmMaTU4YecKUM KrneTkam,
npoAyuMpyroLWMM BblCOKOa(PUHHbIE
AT, 1 K Bbicokoaddo(pUHHbIM B-
KneTkam namsTu.

Pax5, Bcl6 -
IRF4, BLIMP1 +



Komnnekcobl Al'/AT cBA3bIBAOTCA C NOBEPXHOCTLH PONTNKYNAPHbIX AEHOPUTHBIX
krnetok 4Yepe3 FcR u peuentopbl komnnemeHta CR1 n CR2. B Takon doopme Al
MOXET OJSINTENbHO COXPaHATLCA B NMIMMdaTUYECKOM y3ne

follicular
dendritic cell
(FDC)

radiolabeled

antigen
bound to
follicular
dendritic cells

germinal center
Lymph node




TumycHesaBucuMble aHTUreHbl TUna 1 (T1-1) obnagatoT cNOCOOHOCTLIO MPSIMO
nHayuupoBaTb geneHne B-knetok. Ob6pasuom MOXeT cnyxntb LPS, KoTopbIN
cBa3blBaeTcs ¢ LPS-ceasbiBatowmnm npotemHom n CD14 n 3atem TLR-4.

B HU3KMX KoHUeHTpaumax Tl-1 Bbi3biBaloT crieundunyeckme B-kKneToyHble

OTBETHI, @ B BbICOKMX - NOMNKNOHanNbHy0 aktueaumio B-knetok. NK- 1 NKT-knetkum
MOryT perynupoBaTb OTBETbI TAKOro TUNa

High concentration of TI-1 antigen Low concentration of Tl-1 antigen

0000000000

ARl fiicofic|[dAidrdivdiedieofie

Polyclonal B-cell activation; : —— e :
nonspecific antibody response TI-1 antigen-specific antibody response

Figure 9-16 Immunobiology, 6/e.(© Garland Science 2005)



TI-2 antigens alone can signal
B cells to produce IgM antibody

Activated dendritic cells release a cytokine, BAFF, that
augments production of antibody against Tl-2 antigens
and induces class switching

TMycHe3aBUCUMbIE aHTUTEHDI
Tvna 2 (T1-2) He obnagatot
BHYTPEHHE NpucyLlen cnocob-
HOCTbIO aKkTUBMpoBaThb B-
KIETKN, HO coepXaT rnoBTopsi-
owmecsa anutonbl. OTBeT
3Ha4YNTENbHO yCUnnBaeTcs
UMTOKMHaMn. LINTOKnH
aKTUBUPOBAHHbIX OEHOPUTHbIX
knetok BAFF moxeTt ycunueartb
NPOAYKUUIO aHTUTEN U
Nepeksito4eHne M30TUNoB
TSOKEenbIX Leneun.



CsoncTtBa pPa3iinyHbIX TUMNOB aHTUITEHOB, KOTOPbIE Bbi3bIBAOT

rymoparsibHbl€ aHTUTESIbHbIE OTBETbI

TD antigen TI-1 antigen TI-2 antigen
Antibody response
in infants Yes Yes No
Antibody productionin
congenitally athymic No Yes Yes
individual
Antibody response in
absence of all T cells No Yes No
Primes T cells Yes No No
Polyclonal B-cell
activation No Yes No
Requires N N y
repeating epitopes 0 0 £s
Examples of Diphtheria toxin Bacterial lipopoly- Pneumococcalpoly-
antigen Viral hemagglutinin saccharide saccharide
Purified protein Brucella abortus Salmonglla polymerized

derivative (PPD) flagellin

of Mycobacterium Dextran

tuberculosis Hapten-conjugated

Ficoll(polysucrose)

Figure 9-18 Immunobiology, 6/e. (© Garland Science 2005)



Functional activity IigM | IgD | IgG1| IgG2| 1gG3| IgG4| IgA | IgE
Neutralization + - ++ ++ ++ ++ ++ i
Opsonization + - - % o + + -
penezion s L= - B - - =
Sensitization - = + - i’ - - .
of mast cells
é;;it\é?:'es complement . _ (I — " _

Distribution igM | IgD | IgG1| IgG2| 1gG3| IgG4| IgA | IgE
Transport across epithelium|| + - -
Transport across placenta - - - -
E)i(ftfrl;?l?snciunlz sites H- | - Igmo+n;:zer) i
Mean serum level (mgmi™) || 1.5 ||| 0.04 2.1 ||[3x10°

Figure 9-19 Immunobiology, 6/e. (© Garland Science 2005)




Oumepbl IgA MOryT TpaHCNOPTUPOBATLCA Yepes annTenum
nyTemM TpaHCUMTO3a

Binding of IgA to

Transport to Release of IgA
receptor on Endocytosis apical face of | [dimer at apical face
basolateral face epithelial cell of epithelial cell
of epithelial cell
IgA dimer +
Lumen secretory

tight junction component g
PV W m@mvmmmmw {us ,; M*W[m

epithelial
O 15 SO

cell
"
poly-Ig
receptor
N
chain
basement
Qﬂw membrane Lamina propria

IgA
IgA-secreting cell
Figure 9-20 Immunobiology, 6/e. (© Garland Science 2005)
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HeoHaTtanbHbIin Fc-peuentop (FCRn — npoaykT reHa FCGRT)
Monekyna cxogHa ¢ monekynamm MHC knacca |, Ho HecnocobHa K
CBA3bIBAHUIO NENTNLOB

FcRn cnocobeH k ceasbiBaHMO ¢ Fc-doparmeHTom IgG n nepeHocy
ero

1) yepes NNaLeHTy B XOAe BHYTPUYTPOOHOrO pasBUTUS YernoBeka

2) Yepes ANUTENUA TOHKOTO KULLIEYHUKA Y HOBOPOXKAEHHbIX U3
MaTepPUHCKOro Moroka

3) yepe3 meMbpaHy 3HAOCOM ANSA NpeaoTBpalleHns Aerpagauum u
peyTunmsaumm IgG, nornoweHHoro B xoae MHTepHanusauum unm
aHAOLMTO3a



Dimeric
IgA

Fig. 10.24 Immunoglobulin classes

are selectively distributed in the

body. IgG and IgM predominate in

blood (shown here for simplicity by IgM
and IgG in the heart), whereas IgG and
monomeric IgA are the major antibodies
in extracellular fluid within the body.
Dimeric IgA predominates in secretions
across epithelia, including breast milk.
The fetus receives IgG from the mother
by transplacental transport. IgE is found
mainly associated with mast cells just
beneath epithelial surfaces (especially of
the respiratory tract, gastrointestinal tract,
and skin). The brain is normally devoid of
immunoglobulin.



brnokaga cBA3bIBaHUA TOKCUHOB U BUPYCOB C KJ1eTKaMH

Toxin binds
to cellular receptors

Endocytosis of
toxin:receptor
complexes

Dissociation of toxin to
release active chain,
which poisons cell

Antibody protects cell by
bloking binding of toxin

e
Co

‘o

2 I e

-

.
S

Figure 9-24 Immunobiology, 6/e. (© Garland Science 2005)

Virus binds to receptors
on cell surface

Receptor-mediated
endocytosis of virus

Acidification of endosome
after endocytosis triggers
fusion of virus with cell
and entry of viral DNA

Antibody blocks binding
to virus receptor and can
also block fusion event

Figure 9-25 Immunobiology, 6/e. (© Garland Science 2005)
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brnokaga nHTepHanusauum n KONoHM3auun KrneTok bakrepusimm

Colonization of cell surface by
bacteria via bacterial adhesions

o

Antibodies against adhesions block
colonization and uptake

<v7
Some bacteria become internalized
and propagate in internal vesicles

)ﬁ\

Figure 9-26 Immunobiology, 6/e. (© Garland Science 2005)



AKTUBaAUUA NUTUYECKOU PYHKLMN KOMMIIEMEHTA

Pentameric IgM molecules bind to
antigens on the bacterial surface
and adopt the 'staple’ form

IgG molecules bind to antigens
on the bacterial surface

‘planar’ form
of IgM

‘staple’ form
of IgM

¥ oo

bound IgM molecule

< = -
vl B W
C1q binds to one C1q binds to at least

two IgG molecules

o i Y

b

b

N N
Binding of C1q to Ig activates C1r, which cleaves
and activates the serine protease C1s

Figure 9-28 Immunobiology, 6/e. (© Garland Science 2005)



Tpl/l MyTN akKTUBaunn KOMMemMeHTa

Pathogen surfaces

)

CLASSICAL
PATHWAY
Antigen:antibody Lectin binding to
complexes pathogen surfaces
Jd G
A
Complement activation
g 2 ¢
Recruitment of Opsonization

inflammatory cells

of pathogens

Figure 2-18 Immunobiology, 6/e. (© Garland Science 2005)
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Killing
of pathogens




CLASSICAL

C3 convertase

{c

PATHWAY WAY
Antigen:antibody Mannose-binding lectin
complexes binds mannose on Pathogen surfaces
(pathogen surfaces) pathogen surfaces
o & < & <l b
A N N
Ciqg, C1r,Cis MBL, MASP-1, MASP-2 C3
C4 C4 B
C2 C2 D
kl ] | IJ
g 5
D

T

R Terminal
complement components
N C5b
C3a, C5a C3b > C6
Y C7
C8
C9
- 2 2 S Z
W hd v
Peptide mediators Binds to complement Membrane-attack
of inflammation, receptors on phagocytes complex, lysis of
hagocvte recruitment certain pathogens
PR EAITEN s and cells

Opsor:fzation
of pathogens

Removal of
immune complexes
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dyHKUMOHaNbHbIE CBOMCTBA Y4aCTHMKOB Kackaaa
aKTUBaLMN KOMMNIEMEHTA

Functional protein classes in the
complement system

Functional protein classes in the
complement system

Binding to antigen:antibody

Membrane-attack proteins

C5b
C6
C7
C8
C9

Complement receptors

CR1
CR2
CR3
CR4
CigR

complexes and pathogen Ciq
surfaces
Binding to mannose MBL
on bacteria
Cir
Cis
S C2b
Activating enzymes Bb
D
MASP-1
MASP-2
Membrane-binding Cdb
proteins and opsonins C3b
Peptide mediators gg:
of inflammation Cla

Complement-regulatory
proteins

C1INH
Cabp
CR1
MCP
DAF
H
I
P
CD59
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YYaCTHUKU KIacCmn4ecKoro MyTN akKTUBaunn KOMMiemMeHTa

Proteins of the classical pathway of complement activation
Native Active | Fynction of the active form
component form
C1 Binds directly to pathogen surfaces or indirectly to antibody bound
q to pathogens, thus allowing autoactivation of C1ir
C1
E’?rg:hsz) Cir Cleaves C1s to active protease
Cis Cleaves C4 and C2
Cib Covalently binds to pathogen and opsonizes it.
Binds C2 for cleavage by Cis
C4
Cda Peptide mediator of inflammation(weak activity)
C2b Active enzyme of classical pathway C3/C5 convertase:
cleaves C3 and C5
C2
C2a Precursor of vasoactiveC2 kinin
C3b Many molecules of C3b bind to pathogen surface and act as opsonins.
Initiates amplification via the alternative pathway.
C3 Binds C5 for cleavage by C2b
C3a Peptide mediator of inflammation(intermediate activity)

Figure 2-23 Immunobiology, 6/e. (© Garland Science 2005)




Y4yacTHUKK alibTepHAaTMBHOIO MNMYyTN akKTnBaunn KOMIJieMeHTa

Proteins of the alternative pathway of complement activation
Native Active .
component|| fragments i
3 C3b Binds to pathogen surface, binds B for cleavage by D,
C3bBb is C3 convertaseand C3b,Bb is C5 convertase
Ba Small fragment of B, unknown function
Factor B (B) : :
Bb Bb is active enzyme of the C3 convertase C3bBb and
C5 convertase C3b,Bb
Plasma serine protease, cleaves B when it is bound to C3b
FaptorD) (D) D to Ba and Bb
Properdin (P) P Plasma protein with affinity for the C3bBb convertase
on bacterial cells

Figure 2-27 Immunobiology, 6/e. (© Garland Science 2005)




PeLl,eI'ITOpr K ©ernkam KoMmnriemeHTa Ha NOBEPXHOCTU KIETOK

WMMYHHOU CUCTEMbI

Receptor | Specificity Functions Cell types
Promqtes C3b and C4b dec_:ay Erythrocytes,
CR1 C3b, C4b Stimulates phagocytosis macrophages, monocytes,
(CD35) iC3b Erythrocyte transport polymorphonuclear leukocytes,
of immune complexes B cells, FDC
C3d, iC3b,
CR2 C3dg Part of B-cell co-receptor B cells,
(CD21) Epstein- Epstein-Barrvirus receptor FDC
Barr virus
?hl?a3c-1) . . ) Macrophages, monocytes,
(CD11b/ iC3b Stimulates phagocytosis polymorphonuclear leukocytes,
CD18) FDC
8;1 50,95) _ ) ' Macrophages, monocytes,
(CD11c/ iC3b Stimulates phagocytosis ||| polymorphonuclear leukocytes,
CD18) dendritic cells
C5a o5 Binding of C5a E"dn?;':'ig'uge"s,
receptor i 5 )
P activates G protein ohagocytes
C3a C3a Binding of C3a Endnc:;I;?I(i:aeI"Zells,
receptor activates G protein HHBEOEYES

Figure 2-31 Immunobiology, 6/e. (© Garland Science 2005)




AKTMBaLNSA ONCOHN3NPYHOLLIEN PYHKLIMM KOMMIIEMEHTA

C4b2b3b

%

Figure 9-29 Immunobiology, 6/e. (© Garland Science 2005)



Fc-peuenTopbl pa3nuyatoTcs No CBA3bIBAHUIO C UMMYHOIrNOOynMHamum
1 MO BbIMOMHAEMbIM (PYHKLMAM

Receptor FcyRlI FcyRIl-A | FcyRIlI-B2 | FcyRII-B1 FcyRIll FceRI FcaRI Fca/pR
(CD64) (CD32) (CD32) (CD32) (CD16) (CD89)
Structure @72kDa | o 40kDa wS0T0NDe | agkna o 5575 kDa
« 70kDa
H H H °'H 633;% H 9kD
Y yor{ s THAER PR
| W -
I
-like ITIM D
Binding IgG1 IgG1 lgG1 lgG1 IgG1 IgE IgA1, IgA2 IgA, IgM
10° M | 2x108 M' [ 2x10° M| 2x10° M| 5105 M [ 10" ! 10°M" [ 3x10° M
Order of 1) IgG1=IgG3 | 1) IgG1 | 1) lgG1=I9G3 1) 1gG1=IgG3 1) IgM
fi 2) lgG4 2) IgG3=IgG2" | 2) lgG4 2) lgG4 lgG1=IgG3 IgA1=IgA2 |
affinity 3) 1gG2 3; 1964 3) 19G2 3) 19G2 e e 4
Cell type Macrophages NK cells
Macrophages | Neutrophils Macro : %
: ) g phages Eosinophils Mast cells | Macrophages
E'\:)eslil;?&?illfft E%SI;?;‘;?S'IS Neutrophils MaBsfﬁglsls Macrophages Eosinoph_ils’r Neqtroph_ils* Macg%%t;lz;ges
Dendritic cells| Langerhans' Eosinophils Nhﬁ:;rtc::%';llés Basophils | Eosinophils
cells
Uptake
Effect of : :
B s Stimulation Uptake Uptake No uptake .
ligation Activation of |  Granule Inhibition Inhibition 'gfdl‘(‘iffi':" Secretion Indlt%tt?gﬁ ar | 1o
respiratory burst|  release _of of (NK cellg) of granules Killin P
Induction | (eosinophils) | stimulation [ stimulation 9
of killing
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Qo3nHOMNbI, aTakyoLlme NINYNHKY
LULMCTOCOMbI B MPUCYTCTBUN CbIBO-
POTKM MHAULIMPOBAHHOIO NauueHTa

Aggregation of immunoglobulin on
bacterial surface allows
cross-linking of Fc receptors

OncoHusupytoLwasa dyHKUNSA aHTUTeN

Free immunoglobulin does not
cross-link Fc receptors

bacterium

ggﬂag

Fc receptors

/‘m

g =

g

N\
No activation of macrophage,
no destruction of bacterium

o NV .
Activation of macrophage, leading to
phagocytosis and destruction of bacterium

Figure 9-33
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Bacterium is coated with
complement and IgG
antibody

When C3b binds to CR1 and
antibody binds to Fc receptor,
bacteria are phagocytosed

Macrophage membranes fuse,
creating a membrane-bounded
vesicle, the phagosome

Lysosomes fuse with these
vesicles, delivering enzymes
that degrade the bacterium
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MexaHn3m aHTUTEN03aBUCUMOMN KIMETOYHOU LUTOTOKCUYHOCTW: KIEeTKa-
MULLEHb, NOKPbITast aHTUTENAaMN, CTAHOBUTCHA OOBbEKTOM B3aUMOOENCTBUS
c ectecTtBeHHbIM Kunnepom vyepes FcyRIll, nepepatowimm curHan NK knetke

ybuUTb MULLEHD

; : - Cross-linking of Fc
Antibody binds antigens on Fc receptors on NK cells receptors signals the

the surface of target cells recognize bound antibody NK cell to kill the target cell

Target cell dies
by apoptosis
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[lepekpecTHOe cBA3biBaHMe aHTUTeSN IgE Ha NOBEPXHOCTN TYYHOU KITETKU
BeOET K ObICTPOMY OCBOOOXAEHMIO BOCNANUTENbLHbLIX MEANATOPOB

Resting mast cell Activated mast cell

Resting mast cell contains granules Multivalent antigen cross-links
containing histamine and bound IgE antibody, causing release
other inflammatory mediators of granule contents

Figure 9-35 Immunobiology, 6/e. (© Garland Science 2005)



CpaBHeHue TUTpoB IgE MeTogomM naccuBHOW KOXHOWM aHadunakcum
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