CLONAL SELECTION of

B LYMPHOCYTES

(Also true for T Lymphocytes)

Each B cell makes an antibody
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3. Antigen binding SELECTS a clone whose
receptor binds it.

4. Proliferation and differentiation of the
clone follows antigen selection.
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H Chain 440 amino acids
L Chain 220 amino acids
H chain 4 or S domains
L Chain 2 domains

Each domain has intra-
disulfide bridge of 60
amino acids.

There are S classes of H chain
{1gG, IgM, lgA, 19D, and IgE)
There are two class of L chains
(Llambda and Kappa)

L Chain

COD1 24-34 (10}
CD2Z 50-56 (6)
CD3 39-97 (8)
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Protechytic cleavage by papain
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The IgG Molecule

Fab arm waving
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Fab rotation
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Ig CONSTANT DOMAIN

7 anti-parallel

beta pleated sheets
stabilized by an
internal disulfide bond

Ig VARIABLE DOMAIN




Light-chain T domain

Light-chain ¥ domain
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Hypervariable (HV) or
Complementarity Determining Regions (CDRs)

Degree of variability in ¥ regions of the H chains.

The degree of variability, at each different position, is
graphically represented for the entire ¥ region of Ig H

chain. Note three areas of hypervariability CDR1, CDR2, and CDR3.
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HV Regions

Co‘rynﬂgen

Antigen Binding Site Is Formed by a Combination of
Both HEAVY and LIGHT Chain HV Regions




Non-covalent forces
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Five Classes (or Isotypes) of Antibodies
Are Determined by Different
Heavy Chain Constant Regions
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Ig isotypes have different antigen elimination properties.




Isotypic differences

Allotypic differences
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Figure 4-24 Immunobiology, 6/e. (© Garland Science 2005)
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T Cell Receptors Have ONLY ONE Function

Antigen
Recognition

carbohydrate

« chain [ chain

. variable
region (V)

—

'+ hinge {H)

- constant
region ()

| transmembrane
region

— gytoplasmic tail
disulfide bond

1989 Elsavier Scienca/Garland Publishing




Antibodies:
Secreted or
Transmembrane

TCR: Transmembrane

antigen-binding
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TCRs Recognize Peptides Associated with MHC
Molecules on the Surface of Antigen Presenting Cells

TCR

MHC

Evolutionary Conservation of Ig Domains:
The Ig Supergene Family of Surface Proteins
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Ig Polypeptides Are Encoded by
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Murine Ig Heavy Chain Gene Organization
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Human Ig Loci
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TCR Alpha and Beta Loci

o chaln

L Wx70-80 Ju 61

OONEHE -GG

[ l:ha.in

L W52 EJH-‘

S SFIRpIE ! SEERE

1999 Elsevier Science/Garland Publishing

TCR Delta and Gamma Loci
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SUMMARY

1. Antibodies are comprised of 2 heavy and 2 light chain
polypeptides.
2. N-terminal variable regions of antibodies recognize antigen and
C-terminal heavy chain constant regions eliminate antigen.

3. Heavy and light chains are comprised of multiple Ig domains that
have a characteristic beta pleated sheet structure.

4. Hypervariable amino acids in loops between beta sheets of variable
regions contact antigen.

5.T cell receptors are comprised on one alpha and one beta chain and
resemble Fab fragments of antibodies.

6. Genes encoding antibodies and TCRs are comprised of multiple V, D,
J gene segments and one or a few C gene segments.
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