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Major histocompatibility complex

MHC I & MHCII:

Are membrane bounded glycoproteins that are closely related 1n structure and

function.

MHCI bind to endogenous antigen processed by cytosolic pathway while MHCII

bind to exogenous antigen processed by endocytic pathway.



e MHC I molecules are expressed on most nucleated cell that

bind peptides and present them to CD8 T cell.

* MHC Il molecules are expressed on antigen presented cell

that bind peptides and present them to CD4 T cell.



* MHCIIl gene encode various secreted proteins

That have immune function theses include complement C4,C2

and factor B and several inflammatory cytokines including

TNF.



* The MHC 1s a closely linked complex of genes located in
chromosome no. 6 they are usually inherited as a complete set called

haplotype from each parent.

* It1s composed of six major groups of classical HLAs: HLA-A, HLA-
B, HLA-C which represent MHCI while HLA-DR, HLA-DQ, HLA-
DP represent MHC 11.



* It 1s highly polymorphic (e.g. multiple alleles occurring at a
single HLA locus).

* [t 1s codominant in expression, when individual 1s
heterozygous for particular HLA locus, both alleles at that
locus are expressed, in contrast homozygous individual the
alleles of the locus are identical so only one HLA 1s

specified.
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Antigen processing

There are 2 type of antigens :
. Endogenous antigen include :

viral proteins, proteins from bacteria which invade cells, parasites &

normal cellular constituents )

process through cytosolic pathway

Bind to MHC 1



* Endogenous protein degraded through cytosolic proteolytic
system called proteasome (20s) after binding to small

protein ( ubiquitin ) render them liable for proteolysis .

* Its ATP dependent proteolysis



There are 2 type of proteasome :
Standard (20s) resident in all cells

Immuneproteasome : the same size of standard proteasome but has some

unigue component that can be induce by exposure to TNFa & INFy.

LMP2 &LMP7 gene are located within class | region responsible for replacement
of catalytic protein subunit convert standard proteasomes to

immunonoproteasomes after exposure to TNFa & INFy.

Immuneproteasome increasing production of peptides that bind efficiently to

MHC class |
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FIGURE 8-18 Assembly and stabilization of class | MHC
molecules. Within the rough endoplasmic reticulum (RER) mem-
brane, a newly synthesized class | @ chain associates with calnexin, a
molecular chaperone, and ERpS57 until By-microglobulin binds to
the a chain. The binding of B;-microglobulin releases calnexin and
allows binding to calreticulin and to tapasin, which is associated

with the peptide transporter TAP. This association promotes binding
of an antigenic peptide. Antigens in the ER can be further processed
via exopeptidases such as ERAP1, producing fragments ideally
suited for binding to class |. Peptide association stabilizes the class |
molecule-peptide complex, allowing it to be transported from the RER
to the plasma membrane.



2. Exogenous antigen

The antigen is introduced into cell by phagocytosis or endocytosis (receptor

mediated or pinocytotic).
The Ag passes through a series of vesicles that have increasing acidity :
early endosomes (pH 6.0-6.5)
late endosomes (pH 5.0-6.0)
lysosome (pH 4.5-5.0).

Lysosomes contain ~140 acid dependent hydrolases including proteases,

nucleases, lipases, glycosidases, phospholipases, phosphatases
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 Within the compartments endocytic pathway, antigen is degraded
into oligopeptides of about 13 to 18 residues that meet up with and

bind to class || MHC molecules in late endosomes.



|TAB[E J+1" ANTIGEN-PRESENTING CELLS

Profsonal anfgen-prsening el

Dendr cls (vl types
Mucrohage
bl

Nonpolsiona nigen-prsnting cl

Fibroblads (skin)
Gl cell (bran;

Thymicepheal el
Thyro epitelal el

Puncreatic betacells— Vascular endothelial cell






	Slide 1: المناعة 1
	Slide 2: Major histocompatibility complex
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Antigen processing
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

