
Basic Immunology
Lecture 3rd and 4th

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 

immunoglobulins or B cell receptors.

T cells can recognize exclusively in 

denatured (presented) forms of the 

antigens.



Basic terms
immunogen (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)



Immunoglobulin molecule
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Ig domains: intra-chain disulphide 

bonds form loops in the peptide 

chain, the loops are globular, 

constructed from beta-plated 

sheets and beta-turn loops.



Immunoglobulins

Monofunctional character (specific antigen 

recognition and binding) before the antigen 

administration. Fab dependent function.

Polyfunctional character after the 

antigen administration (signal transduction, 

complement fixation, opsonization, 

immunocomplex formation, FcR binding, etc). 

Fc dependent functions.



Immunoglobulin isotypes

ÅBased upon the constant structures of heavy 

(H) and light (L) chains

ÅCH isotypes: called Ig classes and 

subclasses as IgG, IgM, IgA, IgD and IgE. 

All classes are represented in a normal 

serum (except the membrane bound IgD) as 

isotype variants.

ÅCL chain exists in two isotypic forms:

kappa (ə) and lambda (ɚ), which can 

associate with all heavy chain isotypes.







IgA and IgM







Immunoglobulin idiotype
Individual determinants in V 

regions, specific for each 

antibody.

The N terminal Ig 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 

rearrangement
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Immunglobulin fehérje 
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IgG ïblood, 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

IgM ïBlood, lymph (cell surface) pentamer structure (Mw 900 kD) first

antibodies formed in response to initial infection. 

IgA ïMucosal surfaces, blood (active in dimeric or tetrameric form) 

(Mw 150-600 kD)

IgD ïonly membrane-bounded form in B-cell surfaces (Mw 150 kD)

may function in initiation of antibody-antigen response

IgE ïblood, in perifery can bound to basophiles and mast cells

(Mw 190 kD) plays role in defence agains parasites and initiation 

allergic reactions

Human immunoglobulins



IgG - vér, nyirok, az Ig 80%-át teszik ki. Az egyetlen 

anyai eredetŤ Ig, amely §thalad a placenta fal§n. 

(Mw 150 kD) Semlegesítik a toxinokat és vírusokat.

IgM - vér, nyirok (sejtfelszíni), pentamer szerkezetŤ 

(Mw 900 kD), az elsŖ antitesteka fertŖz®sre adott 

kezdeti válaszban. 

IgA - Nyálkahártya felületek, vér (dimer vagy 

tetramer formában aktív) (Mw 150-600 kD)

IgD - csak membránhoz kötött forma a B-sejtek 

felszínén (Mw 150 kD)/ Az antitest-antigén válasz 

beindításában játszhat szerepet. 

IgE - a vérben, a periférián a bazofilokhoz és 

h²z·sejtekhez kºtŖdhet (Mw 190 kD) szerepet j§tszik 

a paraziták elleni védekezésben és az allergiás 

reakciók kiváltásában. 



Antigen ïantibody reactions

ÅNeutralization (e.g. viruses, toxins)

ÅPrecipitation (soluble molecules)

ÅAgglutination (particles, cells)

ÅOpsonization (large particles)

ÅComplement fixation



B cell Receptor (BcR) Complex



T Cell 

receptor
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-T cells recognize antigens exclusively

displayed on surfaces of the bodyôs own cells 

as MHC and peptide complexes

Main T cell types:

-CD8+ (cytotoxic) T-cells

recognizes MHC Class I - peptide complex

-CD4+ (helper) T-cells

recognizes MHC Class II - peptide complex

Antigen Recognition by T Cells


