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Structure et polymorphisme du CMH,;
Presentation de I'antigene au TCR

1. Structure et polymorphisme du CMH
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Complexe majeur d’histocompatibilite

« Complexe généetique codant les molecules du CMH
de classes | et || = présentation antigenique de
peptides aux lymphocytes T

* Expression cellulaire:
— CMH | - expression ~ubiquitaire
— CMH Il - ¢ dendritiques, macrophages, ¢ B (APC)

 Fort degre de polymorphisme
* R6le dominant en transplantation - rejet de greffe

« MHC de classe IlI: molecules du complément,
TNFa et lymphotoxine

DESCLI2009, Phnom Penh



Le complexe HLA
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B,—microglobulin
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Le complexe H-2
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Déefinition des haplotypes du CMH

H-2 ALLELES

Prototype strain Other strains with the same haplotype Haplotype IE

CBA AKR,C3H,B10.BR,C57BR

DBA/2 BALB/c,NZB, SEA,YBR

C57BL/10 (B10) C57BL/6,C57L,C3H.SW, LP, 129

A A/He, A/Sn,A/Wy,B10.A

B10.A (2R)* b2
B10.A (3R) i3
B10A.(4R) b4
A.SW B10.5,SJL 5

A.TL t
DBA/1 STOLI, B10.Q,BDP q

*The R designates a recombinant haplotype, in this case between the H-2? and H-2" types. Gene contribution from the a strain is shown in
yellow and from the b strain in red.

Table 8-1
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company

Haplotype: combinaison d’alleles au locus du CMH
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Polymorphisme alléligue du CMH
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Expression codominante du CMH

Class |
molecules

Maternal MHC

dnd d jd
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molecules

Figure 8-12
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company

DESCLI2009, Phnom Penh



Structure et polymorphisme du CMH,;
Presentation de I'antigene au TCR

2. Role du CMH: greffe & cytotoxicite
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Le CMH contréle le rejet de greffe

Parental recipient Skin graft donor Progeny recipient

Parent

Progeny

Figure 8-2b
Kuby IMMUNOLOGY, Sixth Edition
o 2007 W.H. Freeman and Company
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Le CMH controle les reponses cellulaires

LCM virus

H-2k

Spleen cells
(containing T cells)
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-51Cr release +31Cr release -51Cr release
(no lysis) (lysis) (no lysis)
Figure 8-15

Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Le CMH controle les reponses cellulaires

F, HYBRID

H-2
GENOTYPE

LYMPHOCYTES
(H-2 PHENOTYPE)

ANTI-H-2¥ killing killing
ANTI-H-2¢ — killing killing
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Structure et polymorphisme du CMH,;
Presentation de I'antigene au TCR

3. Présentation antigénique par le CMH
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Rappel de biologie cellulaire

secretory cytosol nucleus
vesicle

endoplasmic

endosome reticulum

lysosome

Golgi
apparatus

Figure 5-1 Immunobiology, 6/e.(© Garland Science 2005)
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Les moléecules de CMH fixent des peptides

EXPERIMENTAL CONDITIONS T-CELL

(a)
- ; An%gen . 7
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Fixation (c)
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Q ® ( Antigen .
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APC

Figure 8-16
Kuby IMMUNOLOQGY, Sixth Edition
© 2007 W.H.Freeman and Company
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La presentation antigénique

MHC class | MHC class ||

peplide
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(C) Current Biology Ltd/Garland Publishing
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La presentation antigénique
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La voie de présentation endogene

Partly folded MHC class |
« chains bind to
calnexin until
Bo-microglobulin binds

MHC class | a:3o,m complex
is released from calnexin,
binds a complex of
chaperone proteins
(calreticulin, Erp57) and
binds to TAP via tapasin

Cytosolic proteins are
degraded to peptide
fragments by the
proteosome, a large
multicatalytic protease

TAP delivers a peptide that
binds to the MHC class |
molecule and completes its
folding. The fully folded
MHC class | molecule is
released from the TAP
complex and exported

Cytosol
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Figure 5-6 Immunobiology, 6/e.(© Garland Science 2005)
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La voie de presentation exogene

Invariant chain (li) forms a
complex with MHC class Il
molecule, blocking the
binding of peptides and
misfolded proteins

li is cleaved in an acidified

endosome, leaving a short

peptide fragment, CLIP, still
bound to the MHC
class Il molecule

Endocytosed antigens are
degraded to peptides in
endosomes, but the CLIP
peptide blocks the binding
of peptides to MHC
class Il molecules

HLA-DM binds to the MHC
class Il molecule, releasing
CLIP and allowing other
peptides to bind. The MHC
class Il molecule then
travels to the cell surface

Endoplasmic reticulum

\ Cytosol

-
l

Figure 5-10 Immunobiology, 6/e.(© Garland Science 2005)
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Structure des molécules du CMH

Class | molecule Class Il molecule
Peptide-binding
cleft

Membrane-distal
domains

Membrane-proximal o3 " A B,-
domains -- microglobulin
(Ig-fold structure) = =

Transmembrane
segment
Cytoplasmic tail

Figure 8-3
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W. H.Freeman and Company
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Nature des peptides lies au CMH

(a) Class | MHC (b) Class Il MHC

Domaine de fixation
Nature de la poche

Taille des peptides

Résidus d’ancrage

Nature du peptide

DESCLI2009, Phnom Penh

Figure 8-7
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company

ol/o2 o1/p1
fermée ouverte
8-10 aa 13-18 aa
aux extremites tout au long
structure étiréee aux extrem. structure étiréee
arche au centre a plat au fond
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Conformation des peptides MHC |




Reésidus d'ancrage peptidique MHC |
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= arginine

A = alanine K =lysine
E = glutamic acid L =leucine S = serine

F = phenylalanine =N =asparagine T =threonine
G =glycine P = proline V =valine

H = histidine Q = glutamine Y = tyrosine

| =isoleucine

Figure 8-8
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Conformation des peptides MHC I




Reésidus d'ancrage peptidique MHC ||

Peptides HEL H-2Ak
(13-28 aa)

Q A T N

Peptides DR17
(12-20 aa)
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Figure 3-26 Immunobiology, 6/e. (© Garland Science 2005)
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Polymorphisme et présentation peptidique

MHC class | variability MHC class Il variability
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Figure 5-16 Immunobiology, 6/e. (© Garland Science 2005)
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Structure et polymorphisme du CMH,;
Presentation de I'antigene au TCR

4. Structure du complexe TCR-CD3

DESCLI2009, Phnom Penh
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Les lymphocytes B et T

Immunoglobulin

)
-

1 %

B lymphocyte T lymphocyte

—> caractérisés par leur récepteur specifique d’antigene
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ldentification du récepteur T (TCR)

Suppose étre un variant d’anticorps:
— Structure similaire
— Formes membranaires et solubles
— Secrétion importante

- Essai de purification de récepteur
mais...

Anticorps monoclonaux contre le TCR
montre une expression membranaire
exclusive et faible (1983)

DESCLI2009, Phnom Penh 30



Lymphocytes T af3 et yo

Les lymphocytes T comprennent deux populations :

PBL
Lymphocytes T af -> TCRaf 90-99%
Lymphocytes Tyo -> TCRyd 1-10%

DESCLI2009, Phnom Penh 31



Le complexe TCR — CD3

 Hétéerodimere de chaines
oetp (ouyetd)

» Chaque chaine comprend
une region constante et
une region variable

 Les regions variables
portent le site de liaison au
complexe peptide-CMH

e TCR est associé aux
molécules de transduction
du signal CD3 (ITAM)

DESCLI2009, Phnom Penh

signaling
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Reconnaissance par le TCRaf3

* Alinverse des anticorps qui reconnaissent les
protéines natives, le TCR reconnait des petits
peptides
— produits de degradation des protéines
— présentés par les molécules du CMH

* Pendant leur différenciation dans le thymus, les
ymphocytes T sont “éduqués” pour reconnaitre
es molécules du CMH de 'organisme -
restriction par le CMH

 Lymphocytes T péripherigues:
— Auxiliaires CD4+ < CMH de classe |l
— Cytotoxiques CD8+ < CMH de classe |

DESCLI2009, Phnom Penh
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Restriction par le CMH

Self

—— =, T cell — Activation

[

Non-Self

APC T cell &

A\ ®

BN T cell =<

.TI -
(C) Current Biology Ltd/Garland Publishing
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La reconnaissance TCR/CMH/Peptide

Antigen
presenting cell

MHC II TCR

Dendritic cell
B-cell
Macrophage

Target cell

Cytotoxic Virally-infected
T-cell or fransformed
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Liaison CD4/CMH |l & CD8/CMH |

MHC class Il MHC class |

\( q:.)/zg

\_F”\\.'

\\?-“;

Figure 3-16 Immunobiology, 6/e.(© Garland Science 2005)
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Le complexe TCR/CMH/Peptide

CMH I

Figure 3-28 Immunobiology, 6/e. (© Garland Science 2005)

r
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Reconnaissance par le TCRyd

* Intermediaire entre anticorps et TCRo3 en
structure et fonction

* Reconnait I'antigene de differentes
manieres:
— reconnaissance restreinte par le CMH

— presentation par des molécules du CMH non
classiques (class Ib, CD1)

— reconnaissance directe de I'antigene
— reconnaissance d’antigenes non-peptidiques
(lipides, glycolipides, phospholipides)

DESCLI2009, Phnom Penh
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Structure et polymorphisme du CMH,;
Presentation de I'antigene au TCR

5. Conclusion
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Figure 3-20 part 2 of 2 Immunobiology, 6/e. (© Garland S¢
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Figure 3-21 part 2 of 2 Immunobiology, 6/e. (© Garland Science 2005)




Endogenous pathway | Exogenous pathway
(class | MHC) I (class Il MHC)

Endogenous 1
antigen 1
@) ]

1

]
J Rough endoplasmic

Proteasome @ reticulum (RER) ; l/
@ Invariant Class Il MHC a and B bind

Peptide is transported to o invariant chain, blocking
RER via TAP. _ N binding of endogenous
: antigen.

®

Endogenous antigen is
degraded by proteasome.

j 2
o d 7
B,-microglobulin ﬁ:;scsl : Cal- MHC complex is routed

| Naceiind MHC through Golgi to endocytic

@\ Peptide « : pathway compartments.
/ Class | MHC « chain | @
I

binds calnexin, then B,
microglobulin. Calnexin J Golgi complex |
dissociates. Calreticulin,
tapasin, and ERp57 bind. Digested

MHC captures peptide, invariant Exogenous antigen is taken up,
chaperones dissociate. CLIP |  chain degraded, routed to endocytic

@m} pathway compartments.
Class | MHC-peptide is @

(—_.
transported from RER to j. %\ Exogenous

Golgi complex to plasma s C\ antigen
membrane. 5
“ HLA-DM mediates

“ Invariant chain is degraded,
leaving CLIP fragment.

exchange of CLIP for
antigenic peptide.

&)
Class Il MHC-peptide is
Class | Class Il transported to plasma

MHC MHC membrane.

Figure 8-23
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Self MHC — 9

H-2k
target cell

l

Killing

Figure 9-1
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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