Antibody Structure and Function

Amit Lugade PhD
Amit.Lugade@RoswellPark.org

Center for Immunotherapy

Hematopoiesis

®

Basophil  Basophil progenitor

Antigen-
binding
receptor
(antibody)




Schematic Structure of an Antibody Molecule

variable regions
(antigen-binding sites)

constantregion
(effector function)

PRTY 20051

Antibodies are made up of Four Chains
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Fine specificity of antibodies
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All light chains have 2 Isotypes :kappa and lambda

In man the k:A ratio is 2:1
In mice: 20:1

In cattle: 1:20
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IgM and IgA molecules can form multimers

Pentameric IigM




Structure of secretory IgA
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Antibody arms are joined by a flexible hinge
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Antigen recognition induces Differentiation to resting memory
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The B cell receptor complex

Membrane-bound IgM (migM)
The B cell receptor complex is made up of
recognition cell-surface immunoglobulin and invariant
proteins Ig o and Ig B.

The Ig o and Ig B each have a single
‘ immunoreceptor tyrosine based

activation motif (ITAM) in their
light chain ‘ cytoplasmic tails that enables them to
signal when the B cell-receptor binds
heavy chain antigen.
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Figure 6-8 Immunobiology, le. (5 Garland Science 2005)
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Clustering of antigen receptors
allows receptor-assaciated kinases
to phosphorylate the ITAMs

Clustering of antigen receptors and
phosphorylation of ITAMs by receptor

associated Src-family tyrosine
kinases Blk,Fyn or Lyn.

Once ITAMs are phosphorylated they

attract the protein tyrosine kinase

Syk. Until Syk is bound to the

phosphorylated ITAMs it is

enzymatically inactive. To become lSyk binds to doubly phosphorylated
active it itself must become ITAMs and is activated on binding
phosphorylated—thought to occur by

transphosphorylation mediated by

Syk itself or Src kinases.
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Neutralization of toxins by IgG antibody protects cells

Toxin binds
to cellular receptors

Endocytosis of
toxin:receptor
complexes

2 J V2N

release active chain,
which poisons cell

Dissociation of toxin to

Antibody protects cell by
bloking binding of toxin

‘o
®

Figure 9-24 part 2 of 2 Immunobiology, 6/e. (© Garland Science 2005

Toxin

Cholera
toxin

ough

Scarlet
fever

Toxic shocl
syndrome

Effects in vivo

Blocks inhibitory neuron action leadiing to chronic

Act cycla
IPamnq to(haan in |nle>lmn| epnhe\n\ reus that
cause loss of water

Increa ular permeability leading to edema,
hemorrhage and circulatory collapse

Kills phagocytes, allowing bacterial survival

al neurons to induce vomiting. Also
I mitogen (SE superantigen)

auses hypotension and skin loss. Also a potent T-
mitogen (TSST 1 superantigen)

13



The ingestion of particulate matter is called phagocytosis.

The coating of an organism by molecules that facilitate its
uptake and destruction by phagocytes is called
opsonization
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Antibodies can prevent the attachment of bacteriato cell surfaces
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Viral infection of cells can be blocked by neutralizing antibodies
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Generation of monoclonal antibodies
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Recognition by monoclonal antibodies of tumor-specific antigens
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XenoMouseTM Technology (Abgenix Inc.)

A potentially rapid approach to developing therapeutic monoclonal
antibodies for the treatment of cancer.

Series of strains of mice in which the endogenous murine
immunoglobulin heavy chain and kappa light chain have been
inactivated and the majority of the corresponding human
immunoglobulin loci have been introduced as transgenes.

When antigenically challenged the XenoMice produce human rather than
mouse antibodies. High affinity monoclonal antibodies can be
generated offering the potential for rapid progress to clinical trials.

Abgenix’s anti-EGFRis a fully human antibody which can inhibit m
different tumors (growth and progression) in preclinical and clinical
studies has received FDA approval for colorectal cancer.
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XenoMouse

oW 1

Panitumumab represents the first fully human antibody developed from XenoMouse
technology to be approved by a regulatory agency. This has been an important
milestone in validating XenoMouse strains as well as other human immunoglobulin-
producing mouse technologies as sources for therapeutic antibodies

The path from initiation of XenoMouse technology development to regulatory
approval took ~15 years, including 6 years for mouse strains derivation and mAb
development and 6.5 years of clinical development.
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Rituximab also called Rituxan

(IDEC Pharmaceuticals/Genentech) is the first monoclonal
antibody approved for the treatment of cancer. This antibody is
directed against CD20 molecule. It is effective as a single agent
in patients with relapsed or refractory low grade or follicular non-
Hodgkin’s lymphoma.

Itis also in use as combination therapy with chemotherapy, IFN-
a2a and radioimmunotherapy (bound to beta emitting
radioisotope 90 yttrium).

Mechanism of Action of Inhibitors of the
VEGFIVEGFR Signaling Pathway
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Herceptin (Genetech) is another monoclonal approved f
human use. Herceptin (also called anti-Her2/neu) is
against the Her2/neu oncogene which encodes a protein
tyrosine kinase which is overexpressed in about 30% of
breast cancers.

tumor cell

DA HER2 oncogene

amplification

HER2: Human Epidermal Growth Factor Receptor-2 EGF: Epidermal Growth Factor
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