Basic Immunology

L ecture 3@ and 4"

Structure, classes and functioins of
immunoglobulins and

T cell receptors.

Recognition and presentation of
antigen by MHC.

Antigen presentation and MHC restriction.
Superantigens and toxic shock.



Antigen recognition in adaptive
immunity

Native antigens are recognized by
iImmunoglobulins or B cell receptors.

cells can recognize exclusively in
denatured (presented) forms of the
antigens.




Basic terms

iImmunogen (fine chemical structure can induce
specific Immune response)

epitope (antigen determinant) well circumscribed
region (molecular shape) of the antigen molecule
targeted by Ig/BcR or TcR

hapten (small molecular weight antigen can not
Induce immune reaction itself, but specifically
recognized by immunoglobulins)

carrier (indifferent, large molecular weight molecule,
hold on the surface hapten molecules; carrier
molecules did not participate in the anti-hapten
Immune reaction only hapten)
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lg domains: intra-chain disulphide
bonds form loops in the peptide
chain, the loops are globular,
constructed from beta-plated
sheets and beta-turn loops.
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Immunoglobulins

Monofunctional character (specific antigen
recognition and binding) before the antigen
administration. Fab dependent function.

Polyfunctional character affter the
antigen administration (signal transduction,
complement fixation, opsonization,
Immunocomplex formation, FcR binding, etc).
Fc dependent functions.



Immunoglobulin isotypes

A Based upon the constant structures of heavy
(H) and light (L) chains

A CH isotypes: called Ig classes and
subclasses as I1gG, IgM, IgA, IgD and IgE.
All classes are represented in a normal

serum (except the membrane bound IgD) as
Isotype variants.

A CL chain exists in two isotypic forms:
kappa (2) and lambda (&), which can
associate with all heavy chain isotypes.
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Structure of Immunoglobulin G1
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Immunoglobulin E
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Immunoglobulin idiotype

Whole immunoglobulin

disulfide bonds

Individual determinants in V
regions, specific for each
antibody.

The N terminal Ilg domain
contains V region forming
the antigen binding site:
clustering the 3 hyper
variable sequences close to
each other on both chains -
the variation of 3 x 3 results
tremendous diversity.



Construction of idiotype by immunoglobulin
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Human immunoglobulins

|gG I blood, lymph, make up 80% of Ig only Ig of maternal origin to

pass the placenta wall give newborns (Mw 150 kD) neutralize toxins
and viruses

|gM I Blood, lymph (cell surface) pentamer structure (Mw 900 kD) first
antibodies formed in response to Initial infection.

|gA I Mucosal surfaces, blood (active in dimeric or tetrameric form)
(Mw 150-600 kD)

|gD i only membrane-bounded form in B-cell surfaces (Mw 150 kD)
may function in initiation of antibody-antigen response

IgE I blood, in perifery can bound to basophiles and mast cells
(Mw 190 kD) plays role in defence agains parasites and initiation

allergic reactions



IgG - ver, nyirok, az Ig 80%-at teszik ki. Az egyetlen
anyai eredetT I g, amely ¢
(Mw 150 kD) Semlegesitik a toxinokat és virusokat.
IgM - ver, nyirok (sejtfelszini), pent amer sz
(Mw 900 kD), aze |l s R a nafietretsRamGHs r e
kezdeti valaszban.

IgA - Nyalkahartya fellletek, vér (dimer vagy

tetramer formaban aktiv) (Mw 150-600 kD)

gD - csak membranhoz kotott forma a B-sejtek
felszinen (Mw 150 kD)/ Az antitest-antigén valasz
peinditasaban jatszhat szerepet.

gE - a verben, a periférian a bazofilokhoz és
n2z:-sejtekhez k°tRdhet (N
a parazitak elleni vedekezeésben és az allergias
reakciok kivaltasaban.




Antigen + antibody reactions

A Neutralization (e.g. viruses, toxins)
A Precipitation (soluble molecules)
A Agglutination (particles, cells)

A Opsonization (large particles)

A Complement fixation



B cell Receptor (BcR) Complex
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Figure 3-12 Immunobiology, 6/e. (© Garland Science 2005)
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Figure 6-9 Immunobiology, 6/e. (© Garland Science 2005)




Antigen Recognition by T Cells

-T cells recognize antigens exclusively
dilbspeliayed o sl liaces < of
as MHC and peptide complexes

Main T cell types:

-CD8+ (cytotoxic) T-cells
recognizes MHC Class | - peptide complex

ells
mHC Class Il - peptide complex




