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Antigen: Antibody Generator.
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Bacterial cell
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Antibodies to hapten

Immunize
rabbit :‘i‘ :<,
L 4 2y

Antibodies to carrier

Carrier Hapten
Hapten-carrier

conjugate <
i‘

Antibodies to conjugate
of hapten and carrier

©.9. Bovine Serum Albumin

v

Injection with: Antibodies formed:
Hapten (DNP) None
Protein carrier (BSA) Anti-BSA
Hapten-carrier Anti—-DNP (major)
conjugate (DNP-BSA) Anti—-BSA (minor)
Anti-DNP/BSA (minor)
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Penicillin Penicillenic acid
R . X R
| Isomerization |
O=CIZ _— O—ﬁ
HN N SH
VAN | H 1
. HC—C C(CHs), C=C C(CH;),
>Penicillin G | | 1 1
(MW of 372) N PN
>Albumin (MW O COOH (0] COOH
of 66,000) l Protein Same or
Penicilloyl-protein dlffere.nt
R protein
é Reaction of
[ isomeric structures
Hlil o B with body proteins
HC—C/ \C(CH3)2 prqducesa '
I I variety of major
HO—+C+N——CH and minor
lll COOH determinants

awnmn N — C — C ~ww Protein
H
(@]

~ Lys - Ala - His - Gly - Lys - Lys - Val - Leu

Amino acid sequence
of polypeptide chain

PRIMARY STRUCTURE

=

o helix B pleated sheet

SECONDARY STRUCTURE
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Domain

Monomeric polypeptide molecule Dimeric protein molecule
TERTIARY STRUCTURE QUATERNARY STRUCTURE
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113-119
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(a) Hen egg-white lysosome

(b) Synthetic loop peptides

Open loop Closed loop
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AP :INERR  Reactivity of antisera with various haptens

REACTIVITY WITH

NH, NH, NH, NH,
COOH
COOH
Antiserum against Aminobenzene (aniline) o-Aminacbenzoic acid m-Aminobenzoic acid p-Aminobenzoic acid
Aminobenzene + 0 0 0
o-Aminobenzoic acid 0 + 0 0
m-Aminobenzoic acid 0 0 + 0
p-Aminobenzoic acid 0 0 0 +

KEY: 0 = no reactivity; + = strong reactivity

SOURCE: Based on K. Landsteiner, 1962, The Specificity of Serologic Reactions, Dover Press. Modified by . Klein, 1982,
Immunology: The Science of Self-Nonself Discrimination, |ohn Wiley.
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Original antigen and One of the Closely related Antibody one of the
corresponding antibody identical
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Molecular weight of some common

LN experimental antigens used in
immunology

Antigen Approximate molecular mass (Da)

Bovine gamma globulin 150,000
(BGQ)

Bovine serum albumin 69,000
(BSA)

Flagellin (monomer) 40,000

Hen egg-white lysozyme 15,000
(HEL)

Keyhole limpet hemocyanin =2,000,000
(KLH)

Ovalbumin (OVA) 44,000

Sperm whale myoglobin 17,000
(SWM)

Tetanus toxoid (TT) 150,000
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Fab arm waving

‘&’ Fab rotation
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lgG1 lgG2 lgG3 lgG4
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Internal
Aqueous humor
Cerebrospinal fluid
Synovial fluid
Pleural fluid
Peritoneal fluid

External
Saliva
Lacrimal fluid
Nasal fluid
Tracheobronchial fluid
Intestinal fluid
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Bile
Cervical fluid
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IgA

IgM

IgD

IgE

Properties and biological activities™ of classes and subclasses of human serum immunoglobulins

Property fActivity 1gG1 1gG2

1gG3

1G4 1gA1 IgA2

IgM#

IgE

1gD

Molecular weight? 150,000 150,000

Heavy-chain ¥1 v2
component

Normal serum 9 3
level (mg/ml)

In vivo serum 23 23
half life (days)

Activates classical + +f=
complement
pathway

Crosses placenta + +/=

Present on - -
membrane of
mature B cells

Binds to Fc ++ +/—
receptors of
phagocytes

Mucosal transport = =

Induces mast-cell - —
degranulation

"Activily levels indicated as fellows: ++ = high; + = moderate; +/— = minimal; — = none; ? = questionable.

150,000

¥3

++

++

150,000 150,000 150,000—

600,000 600,000
4 al a2
05 3.0 0.5

23 6 6

900,000

[

1.5

+++

Tlgc, IgE, and IgD always exist as monomers; IgA can exist as a monomer, dimer, trimer, or tetramer. Membrane-bound
IgM is a monomer, but secreted IgM in serum is a pentamer.

TlgM B2he first isotype produced by the neonate and during a primary immune response.

190,000

0.0003

25

0.03

150,000
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(a) Membrane-bound form (BCR) (b) Secreted form (antibody)
T | _— Spacer
lgalgh Hydrophilic
segment
Hydrophobic
segment

Cytosolic segment

Punt, Kuby Immunoloay. 8e, © 2018 W. H. Freeman and Company
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FcyR > FeyRI, 11, 1
FceR » FceRl, Il
FcaR » FcaR
FcuR > FcuR

FcOR > FcoR
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TABLE13 Expression and function of FcRs

FoyRINA (CD16a) and
FoyRIIB (CD16b)

FoyRIV (in mouse, with some
similarity to human FoyRIIA
and/or human FceRI)

FceRI

FceRI
{CD23)

FcaRI
{CD89)

plgR

FcRn
(neonatal FcR)

Humans generate two versions:

Low -affinity receptor
Only FcR that binds mouse 1aG1

IgG2a and 1gG2b in mice; IgG1 in
humans

Intermediate affinity receptor,
although exhibits higher affinity
for human lgG1 than FcgRIIA.
IgE

IgE (low affinity)

IgA and IgM

lymphocytes
Only FcR expressed by NK cells

Monocytes, macrophages,
granulocytes
Not on lymphocytes

Eosinophils, basophils,
mast cells

B lymphocytes

Dendiritic cells, monocytes,
macrophages, granulocytes,
some liver cells

Muttiple epithelial cells

Epithelial cells {including
intestinal epithelium)
Endothelial cells of mature
animals

FcR Isotypes they bind Cells that express them Function

FoyRl IgG2a in mice, IgG1 and IgG3 in Dendritic cells, monocytes, Phagocytosis

(CD64) humans macrophages, granulocytes, B Cell activation

High-affinity receptor lymphocytes

FeyRIl IgG Dendritic cells, menocytes, Inhibitory receptor

{CD32) macrophages, granulocytes, B Traps antigen-antibody
lymphocytes, some immature complexes in germinal center
lymphocytes Abrogates B-cell activation

FoyRIN IgG1, 19G2a, and IgG2b in mouse; Dendritic cells, monocytes, ADCC

[co18) IgG1 in human macrophages, granulocytes, B Cell activation

ADCC
Cell activation

Degranulation of granulocytes,
including eesincphils, basophils,
mast cells

Regulation of B-cell production
of IgE

Transport of IgE-antigen
complexes to B-cell follicles
Phagocytosis

Cell activation

ADCC

Transport of antibody from
blood to the lumens of Gi,
respiratory, and reproductive
tracts {transcytosis)

Transport of antibodies from
milk to blood {transcytosis)
Transport of antibody-pathogen
complexes from gut to mucosal
immune tissue

Phagocytosis

Maintenance of levels of serum
IgG and albumin
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