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Objectives of this lecture

By the end of this lecture you will be able to:

1. Define terms such as monoclonal, polyclonal,
isotype, idiotype, allotype, CDR, and
hybridoma

2. Compare monoclonal-antibody production
methods

3. ldentify different mAb types
4. List some applications of mAb in medicine



Antibody Response

Antigen binding to B-cell
receptor delivers the first
signal to the B cell

Helper T2 cell delivers the
second signal via CD40 ligand
and cytokines
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Figure 7-8 The Immune System, 2/e (© Garland Science 2005)
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Figure 1-29 part 2 of 2 The Immune System, 2/e (© Garland Science 2005)
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Complementarity Determining Regions
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Antigen Antibody Interaction




Antigen Antibody Interaction
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Antigen binding

Antibody
structure
and F(ab)
antibodies

The light chain (LH) folds
into a variable domain (VL)
and a constant domain
(CL) whereas the heavy
chain is composed of one
variable domain (VH) and
three (IgG and IgA) or four
constant domains (IgE).
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F(ab) F(ab'), F(ab')
after papain cleavage after pepsin cleavage after pepsin and
pmercaptoethanol

The F(ab) fragment is an antibody structure that still binds to antigens but is
monovalent with no Fc portion. An antibody digested by the enzyme papain
yields two F(ab) fragments of about 50 kDa each and an Fc fragment.

In contrast, F(ab'),; fragment antibodies are generated by pepsin digestion of
whole IgG antibodies to remove most of the Fc region while leaving intact
some of the hinge region. F(ab'); fragments have two antigen-binding F(ab)
portions linked together by disulfide bonds, and therefore are divalent with a
molecular weight of about 110 kDa.



Ab Fragments




NDC 0281-0365-10

Digoxin Immune
Fab (Ovine)
DigiFab®

Store at 2" 10 8°C (387 10 46°F).
Do not freeze.

R only
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(a) Isotypic determinants

Mouse IgG 1 Mouse IgM

(b) Allotypic determinants
vl
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Mouse IgGl Mouse 1gG1
(strain A) (strain B)
(o) Idiotypic determinants
Idiotopes

Mouse IgG1
against antigen b

Mouse IgGl
against antigen a



Polyclonal v.s. Monoclonal

Polyclonal Antibodies




Affinity and Avidity

Affinity: the strength of binding between a single binding
site and a single ligand.

Avidity: the strength of binding between a molecule and a
complex ligand, e.qg. if there are multiple binding sites then
the avidity may be increased by increasing the number of
binding sites or by increasing the affinity of those binding
sites.



Affinity and avidity
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Affinity and Avidity, continued

IgM is produced early in an
Immune response when the
affinity for antigen often is low;
as an immune response
continues, antibody affinity is
iImproved, this is combined by
“class switching” to the use of
smaller molecules (IgG, IgE
and IgA). The increased affinity
compensates for the decrease
in number of binding sites in
maintaining the overall avidity
for antigen.

Log antibody level




Polyclonal Response

Polyclonal Antibodies

Antigen !J




Polyclonal antibody
— Antigens possess multiple epitopes

— Serum antibodies are heterogeneous,
« To increase immune protection in vivo
« To reduces the efficacy of antiserum for various in vitro uses

— To response facilitates the localization, phagocytosis,
and complement-mediated lysis of antigen

— To have clear advantages for the organism in vivo

Monoclonal antibody
— Derived from a single clone, specific for a single epitope
— For most research, diagnostic, and therapeutic purposes



mADb Types

Vi Heavy
chain

Mouse

]

Chimeric

Light
chain

Humanized

Human

I ] Mouse sequences
© Glycosylation

[ ] Human sequences

— Complementarity
determining regions

Nature Reviews | Cancer



One 500 mg vial NOC 50242-053-0
50 mlL vial (10 mg/mL)

Rituximab |7
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San Dveg CA2IN
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MADb nomenclature

Source | Mouse hybridoma | "I vitro antioody lioraries

Suffix ikt

o) mADb
Xi mADb

Chimeric Humanized Human
ZUu mADb |
|
Gecetic engineering
ene clonin:
u mAb C%R grafthgg
Eukaryotic expression

Nature Reviews | Drug Discovery



FDA Approved mAbs for Cancer Therapy
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You are now able to:

v’ Define terms such as monoclonal, polyclonal,
isotype, idiotype, allotype, CDR, and
hybridoma

v’ Compare monoclonal-antibody production
methods

v'|dentify different mAb types

v’ List some applications of mAb in medicine



