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Major Histecompatibility: Complex

= Cluster offgenes found in all mammals

s Its products play: role in discriminating self/non-self

= Participant intboth humoral and cell-mediated Immunity.

MHC Act As Antigen' Presenting Structures

In Human MHC Is Eound On Chromosome 6
s Referred to as HLLA complex

In Mice MHC Is Found On Chromosome 17
= Referred to as H-2 complex
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Gorer (1930s):
1. Rejection of foreign tissue is the result of an Immune
response to cell-surface molecules.

2. Identification of I, II, III and IV groups of genes.

Gorer and Snell (1940s & 1950s):

1. Antigens encoded by the genes in the group II took part in
the rejection of transplanted tumors and other tissues.

2. Snell called these genes “histocompatibility genes”
(currently called H-2 genes)

3. Snell was awarded the Nobel Prize in 1980.

Earlier studies were done in.inbred strain of mice.

Pioneering studies were done by R.zinkernagel and
P.Doherty,B. benacerraf etc



MHC molecules are membrane-bound. Recognition by,
I cells requires cell-celll contact.

Peptide firom cytosel associates with class'l MHE and is
recognized by Iic cells. Peptide firom VESICIES
aSﬁociates with class IT MHC and' is recognized by Th
cells.

Although' there Is a high degree of poI%/morphism for'a
Species, an individual has maximum: of: six different
class I' MHC proeducts and only:slightly: more class I1
MHC products.



4. A peptide must
associate with a given
MHC of that
individual, otherwise no
Immune response can
occur. That is
of control.

Mature T cells must
have a T cell receptor
that recognizes the
peptide associated with
MHC. This is the

of control.




5. Each MHC molecule has only one binding site.
The different peptides a given MHC molecule can
bind all bind to the same site, but only one at a
time.

6. MHC polymorphism is determined only in the
germline. There are no recombinational
mechanisms for generating diversity.

/. Because each MHC molecule can bind many
different peptides, binding is termed degenerate.

8  Cytokines (especially interferon-y) increase level
of expression of MHC.



9 Alleles for MHC genes are co-dominant. Each MHC
gene product Is expressed on the cell surface ofian
individual nucleated cell.

10;  Why the high degree of polymorphism?
Survival of species!

11" [lhe control offtransplantation, auteimmunity, and
the other ImmuRne resSpoenses are the phenoetypic
CONSEqUENCcES oft the function off molecules encoded in
the MAC.

12, MHC rallows ;1. PolymonpaIsi
2 Polygenisin
3. lInKage. aisequiiiprium
4. Co- Dominance



Genes OF MHC Organized In 3 Classes

s Class I MHC genes
Glycoproteins expressed on all nucleated cells
Major function terpresent peptide Ags to i

s Class IT MHC genes

Glycoproteins expressed on M®, B-cells, DCs
Major function terpresent processed Ads peptides to i

= Class IIT MHC genes

Class [11"molecules are not membrane proteins, are not
related structurally te class I'and class I molecules, and have no
role in' Agi presentation, although most play some role in’ immune
responses. e.d., €2, C4a, €4b, factor B, 21-hydroxylase enzymes,
TNEa, TNEB, heat shock proteins (HSP)( include secreted proteins)
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Cell activation affects the level of MHC expression.

Tissue
T cells

B cells
Macrophages
Other APC

Thymus epithelium

Neutrophils
Hepatocytes
Kidney

Brain
Erythrocytes

MHC class I MHC class
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The highest level of
class I molecules are
expressed on
lymphocytes: 1 % of
the total plasma
membrane proteins
or 5 x 105 molecules
/ cell.

A few cell types
(e.g., neurons and
sperm cells at certain
stages of
differentiation)
appear to lack class I
MHC

molecules
altogether.

Thymic epithelial cells and some other cell types can be induced to function
as APC and then express class II molecules under certain conditions.



MHC-encoded a-chain of 43kDa ,Made Up Of
3 Domains (a1, a2 and a.3)

Peptide antigen in a'groove formed from a pair of a-
helicies on a floor of anti-parallel b strands

B2-microglobulin, 12kDa, non-MHC encoded, non-
transmembrane, non covalently bound to a3 domain

The a3 segment of the MHC I, is highly
I -onserved among MHC1 & serves as a binding
l Site for CD8

The o chain the HLA-A, -B, -C and 2m on different chromosome



Class | MHC o al, a2 and a3 contains 90
Peptide-binding , . . -
cleft . amino acid , tm domain 25
-‘ ‘ hypho AA, followed by short
stretch of hyphi AA and

cytoplasm anchor of 30 aa

a3 domain & 2m have
structural & amino acid
sequence homology with Ig
n%éroglobulin C domains

Tra.nsmembrane
region

]' l Disulfide bond - Association Of o Chain and §3,

Ig domain D Is Required For Surface
Expression

Duadi tumours absence B2-m, cell is unable to express mhc 1 on
the memberane



al and a2 domains form two segmented a-helices on eight
anti-parallel B-strands to form an antigen-binding cleft.

Chains Structures

Properties of the inner faces of the helices and floor of the cleft

determine which peptides bind to the MHC molecule
The formed cleft can bind peptides of 8 -10 amino acids in a

flexible extended conformation.



MHC-encoded, o-chain of 34kDa ,al and a2
and-a B-chain of 29kDap1 and 2

a and B chains anchored to the cell membrane
These chains are non-covalently associated
peptides

! ! Peptide antigen in a groove formed from a pair

e ©f o-helicies on a floor of anti-parallel 8

. . strands

a2 & 2 domains have structural & amino acid sequence
homology with Ig C domains Ig GENE SUPERFAMILY



Class Il MHC

— Peptide-binding cleft _
| FINETII _\ Peptide « CD4 Molecule Binds a2/2
"N, , / : domains

'j ’\% , *The a chains are the HLA

A
A

DR
The B chains are the HLA DQ
and DP

N

Transmembrane
/region
i Disulfide bond =~
| lgdomain Cleft is made of both «

and B chains




Table 4-1. Features of Class | and Class Il MHC Molecules

Feature Class | MHC Class Il MHC
Polypeptide chains o (44-47 kD) 0. (32-34 kD)
Bo-Microglobulin (12 kD) | B (29-32 kD)
Locations of o1 and o2 domains o.1 and 1 domains
polymorphic residues
Binding site for a3 region binds CD8 (2 region binds CD4
T cell coreceptor
Size of Accommodates peptides | Accommodates peptides
peptide-binding cleft | of 8-11 residues of 10-30 residues or more
Nomenclature
Human HLA-A, HLA-B, HLA-C HLA-DR, HLA-DQ, HLA-DP
Mouse H-2K, H-2D, H-2L I-A, I-E

PV AL VT TNV T R ¥ L O T WL AT PN 6 Y
\bbreviations: CD, cluster of differentiation; H-2K, H-20, genes identified s determinants of graft rejection in mice; HLA, human leukocyte

antigen; I-A, I-E, immune response genes of mice; kD, kilodalton; MHC, major histocompatibility complex.



Peptides Presented Through MHC I Are
Endoegenous Proteins

As Few' As 100 Peptide/MHC Complex Can
Activate T

Peptide Features
s Sjze 8-101a/a, preferably 9

Peptides Bind MHC Due T Presence Of Specifi
d/a Found At The Ends Of Peptide. Ex. Glycine
@ Position 2



Peptides Presented Throught MHC IT" Are
EXOGJEnoUs

Pe
Pe

Processed through endocytic pathway.
ptides Are Presented To 1.

ptides Are 13-18 a/a Long

Binding Is Due To Central 13 a/a

llonger: Peptides Can Still Bind MHC I1
= Like A long hot dog

MHC I Peptides Fit Exactly, Not The Case With
MHC IT Peptides



Peptide binding by class | and class Il MHC molecules

Class | molecules Class Il molecules

Peptide-binding domain al/a2 al/pl
Nature of peptide-binding cleft Closed at both ends Open at both ends

General size of bound peptides 8-10 amino acids 13-18 amino acids

Peptide motifs involved in Anchor residues at both ends of Anchor residues distributed along
binding to MHC molecule peptide; generally hydrophobic the length of the peptide
carboxyl-terminal anchor

Nature of bound peptide Extended structure in which both ends Extended structure that is held
interact with MHC cleft but middle at a constant elevation above
arches up away from MHC molecule the floor of MHC cleft




Peptide is held in the cleft by non-covalent forces



Each human usually expresses:
3 types of MHC class I (A, B, C) and
3 types of MHC class II (DR, DP,DQ)

The number of different T cell antigen receptors is
estimated to be 1,000,000,000,000,000

Each of which may potentially recognise a different
peptide antigen.



A binding site that is flexible enough to bind any peptide?

NO because: at the cell surface, such a binding site would be
unable to allow a high enough binding affinity to form a
trimolecular complex with the T cell antigen receptor & prevent
exchange of the peptide with others in the extracellular milieu



A binding site that is flexible at an early, intracellular stage of
maturation Formed by folding the MHC molecules around the
peptide.
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Floppy

Compact

e bind many different peptides

e bind peptides with high affinity

e form stable complexes at the cell surface

e Export only molecules that have captured a peptide to the cell
surface



- The association constant KD of the peptide-MHC
molecule complex is approximately 10-6.

- The rate of association is low, but the rate of
dissociation is even lower.

- Thus, the peptide-MHC molecule association is very
stable under physiological conditions and most of the
MHC molecules expressed on the membrane of a cell
are associated with a peptide of self or nonself origin.
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E.g. for class 1 MHC

Because a single nucleated cell express about 105, copies of
each class 1 molecule, many different peptides will be
expressed simultaneously on the surface of nucleated cell by
class 1 MHC molecule.

It is also estimated that each of 2000 distinct peptide (found
after elution & HPLC ) is presented with a frequency of 100 to
4000 copies per cell.

Evidence also suggest that even a single peptide- MHC
complex may be sufficient to target a cell for recognization and
lysis by a cytotoxic T lymphocyte with a receptor specific for
that target structure.



Eluted

from
H-2Dd

Peptides bound to a particular type of MHC class I molecule
have conserved patterns of amino acids

A common sequence in a peptide antigen that binds to an
MHC molecule is called a



Amino acids common to many peptides tether the peptide to
structural features of the MHC molecule

Tethering amino acids need not be identical but must be related
Y & F are aromatic

V, L & I are hydrophobic

Side chains of anchor residues bind into in the MHC
molecule

Different types of MHC molecule bind peptides with different
patterns of conserved amino acids



In all peptides examined to date that bind to class 1 molecule
contains 2 anchors :

1. carboxy terminal anchor. These anchors are generally
hydrophobic residue (eg leucine, isoleucine).

2. anchor is reported at 2"d or 2" or 3" positions at the amino
terminal end end of the peptide .

In general any , peptide of correct length that contains the
same or similar anchor residue will bind to same class 1 MHC
molecule.

The main contacts between class 1 MHC molecule and peptide
involves the anchors( residue 2 at the aminoterminal end and
residue 9 at the carboxyl terminus of the nanomeric peptide)



Arched

_ ™ Hydrogen bonds with
peptide MHC molecule

B/w the anchors,the peptides arches away from the floor of

L
L
L

ne cleft in the middle allowing peptides
nat are slightly longer or shorter to accomodated Aminoacid

nat are away from the MHC molecule are more exposed and

presumably can interact more directly with the T cell
receptor.



Slices through
MHCclassI
molecules, when
viewed from above
reveal deep, well
conserved pockets

»




Negatively chargea Hydrophobic

e Anchor residues are not localised at the N and C termini
e Ends of the peptide are in extended conformation and
are not conserved

e Motifs are less clear than in class I-binding peptides

e Pockets are more permissive




Slices through MHC class II molecules, when viewed from above reveal
shallow, poorly conserved pockets compared with those in MHC class 1
molecules



T cell contact
residue of
peptide

Polymorphic
residue of MHC

Anchor residue
of peptide

"Pocket’
of MHC

ation until a peptide binds

L T el eoeplor 0 ability of the complex

ber of anchor residues

chors and different

Figure 4-1 T cell recognition of a peptide-MHC complex.
This schematic lustration shows an MHC molecule binding and dis-
playing a peptide and a T cel receptor recognizing two polymorphic
residues of the MHC molecule and one residue of the peptide. Details

of the interactions among peptides, MHC molecules, and T cell recep-
tors are described in Chapters 4, 5, and &, MHC, major histocompatihil
ty complex.




o Without T cells there is no effective immune response
e Ag—specific T cells are activated by peptide/MHC complexes

e There is therefore strong selective pressure for pathogens to
mutate genes encoding antigens so that they can evade the
formation of peptide/MHC complexes

e The MHC has two strategies to prevent evasion by pathogens

1. More than one type of MHC molecule in each individual

2.Extensive differences in MHC molecules between individuals



Pathogen that
evades MHC X

Survival of
individual
threatened

MHC
XX

Population threatened with
extinction
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The number of types of MHC molecule can not be increased ad infinitum



e Populations of microorganisms reproduce faster than humans

e Mutations that change MHC-binding antigens or MHC molecules
can only be introduced to populations after reproduction

e The ability of microorganisms to mutate in order to evade MHC
molecules will always outpace counter evasion measures that
involve mutations in the MHC

e The number of types of MHC molecules are limited



Human populations possess many variants of each type of MHC
molecule

Variant MHC may not protect every individual from every
pathogen.

However, the existence of a large number of variants means
that the population is prevented from extinction
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Variants — alleles - of each type of MHC gene encode proteins that increase
the resistance of the population from rapidly mutating or newly encountered
pathogens without increasing the number of types of MHC molecule



MHC genes are the most polymorphic known.

The type and variant MHC molecules do not vary in the lifetime of the
individual .This sharply contrasts diversity in T and B cell antigen receptors
which are in a constant state of flux within the individual

Diversity in MHC molecules exists at the population level

POLYMORPHISM
The presence of multiple alleles at a given genetic locus within
species

POLYGENISM

Several MHC class I and class II genes encoding different types
of MHC molecule with a range of peptide-binding specificities.



Location of polymorphic amino acid residues

Most of the
residues with
significant
polymorphism
are located in the
peptide-binding
cleft




The MHC spans 4000 Kb of human DNA at chromosome no 6

1. MHC classical HLA- A, HLA-B & HLA C.

2.

Encoding MHC class I-like proteins that associate with 3-2 microglobulin:
HLA —-E,F,G,] & X (some are pseudogenes)

HLA-G binds to CD94, an NK-cell receptor. Inhibits NK attack of foetus/
tumours

HLA-E binds conserved leader peptides from HLA-A, B, C. Interacts with
CD9%4

HLA-F function unknown

3. MIC region , which include MICA through MICE. MIC gene product are
expressed at low levels in epithelial cells and are inuced by heat or other
stimuli that influence heat shock protiens. MICA are highly polymorphic.



1. HLA DR, DP&DQ multiple o & 3 chain DR= 3-4 functional
B chain,1a chain.DP & DQ region each contains two of each

a & B chain

Encoding several antigen processing genes:

HLA-DMo and B (loading of antigenic peptide), proteasome
components LMP-2 & 7/, peptide transporters

TAP-1 & 2, HLA-DOa and DO (thymus & mature B cells
regulators of loading antigen peptide)

Many pseudogenes



CLASS 3 genes are between CLASS 1 & 2

Encoding complement proteins C4A and C4B, C2 and FACTOR B
TUMOUR NECROSIS FACTORS o AND 3

Immunologically irrelevant genes

Genes encoding 21-hydroxylase, RNA Helicase, Caesin kinase
Heat shock protein 70, Sialidase

Congenital adrenal hyperplasia , mutation in gene encoding 21
hydroxylase. The presence of linked class 3 genes is cluster is
conseved in all species with MHC



MOUSE CHROMOSOME 17

Tla

H-2
1500kb

pa
~

Complex

400kb

o e

50kb

Class

3I3WOR |

/Qa\ /Tla\

J8

¥rd E

diZdAd
v
1ZdAD

D E
]
f3
0 S
dvi
go
1dv1
LdW1
Zdvl
ZdW1

1w
ww
DW

00
fgd
Iy
)|

Loci

=

v
—
o
£
o
p—
-
c
]
v

HUMAN CHROMOSOME 6

N
L4

HLA
4000 kb

&
~

Complex

1000kb

Class

2000kb

1000kb

aRWoR|

diZdAD
gv)
1ZdAD

D ya

Dda
fl 4a
2dd
Zda

Loci

Centromere

KEY

*Now designated HFE

Encoded protein

Gene

Complement components
Steroid 21-hydroxylases

Valyl-tRNA synthetase
Heat-shock protein

C2, C4A, C48B, Bf

CYP21,CYP21P

G7a/b
HSP

Proteasome-like subunits

LMP2, LMP7
TAP1, TAP2

Peptide-transporter subunits

Tumor necrosis factors oo and f3

TNF-c., TNF-B



Variation >1% at a single genetic locus in a population of
individuals

In the human population, over 1300 MHC class I alleles have
been identified - some are null alleles, synonyms or differ in
regions outside the coding Pégion

(7))

& Class I

i 1318 alleles

e 998 in October 2003
o & 396 el et
© &
05
i 198

82 15



Over 700 human MHC class II alleles have been identified -
some are null alleles, synonyms or differ in regions outside the
coding region

7 Class I1

733 alleles

(668 in October 2003)
(492 in July 2000)

polymorphisms

No of

3 I I 4 7

3 l Z

A Bl Al Bl Al Bl B
DR

9
]
B

>|©

1 Data from www.anthonynolan.org.uk/HIG/index.html September 2005



http://www.anthonynolan.org.uk/index.html

Because so many MHC class I & II alleles are null, or contain
synonymous mutations, the diversity of MHC molecules that
can be identified by antibodies i.e. SEROLOGICALLY, is
considerably fewer than that by DNA sequencing

% Class I - ~100 antigens

L2 Class II - ~40 antigens

@ % (Figure hasn’t changed since October 2003)

DG @b
S5
33

28 25
10 0 6

B =
A#=BFC DR DQ DP

D

== Data from www.anthonynolan.org.uk/HIG/index.html September 2005



http://www.anthonynolan.org.uk/index.html

Suggests that selective pressures may operate on MHC polymorphism

Evolution of pathogens to evade MHC-mediated antigen
presentation

60% of individuals in south east China & Papua New Guinea express HLA-A11

HLA-A11 binds an important peptide of Epstein Barr Virus
Many EBV isolates from these areas have mutated this peptide so that it can
not bind to HLA-A11 MHC molecules

Evolution of the MHC to eliminate pathogens

In west Africa where malaria is endemic HLA-B53 is commonly
associated with recovery from a potentially lethal form of
malaria



IF  eeach individual had 6 types of MHC
o the alleles of each MHC type were randomly

distributed in the population

e any of the 1,200 alleles could be present with any

other allele

~6,x 101> unique combinations

Group of alleles
HLA-A1

HLA- A2

HLA- A3

HLA- A28

HLA- A36

Frequency (%)

CAU
15.18
28.65
13.38
4.46
0.02

AFR
5.72
18.88
8.44
9.92
1.88

ASI
4.48
24.63
2.64
1.76
0.01

In reality MHC alleles are
NOT randomly
distributed in the
population

Alleles segregate with
lineage and race



DR B C A
B1 o

DP D
P a pa
I B0 B0 LK N poygeny

DP DQ DR B C A
B « Ba Bla _
Variant alleles
HAPLOTYPE 1 I I I polymorphism
DP DQ DR B C A
o AR Additional set of
HapLoTYPE2 i B variant alleles on
second
chromosome

MHC molecules are CODOMINANTLY expressed
Two of each of the six types of MHC molecule are expressed

Genes in the MHC are tightly LINKED and usually inherited in
a unit called an MHC HAPLOTYPE

Inherited as 2 sets (one from father, one from mother)



Inheritance of MHC haplotypes

DP-1,2
DQ-3,4
DR-5,6
B-7,8
C-9,10
A-11,12

DP-9,8
DQ-7,6
DR-5,4
B-3,2
c-1,8
A-9,10

DP

DP

Parents

DQ DR BC

DQ DR BC

->

->

Children

DP-1,9
DQ-3,7
DR-5,5
B-7,3
c-9,1
A-11,9

DP-1,8
DQ-3,6
DR-5,4
B-7,2
c-9,8

A-11,10

DP-2,8
DQ-4,6
DR-6,4
B-8,2

c-10,8

A-12,10

DP-2,9
DQ-4,7
DR-6,5
B-8,3

C-10,10

A-12,9

DP DQ DR BC

DP DQ DR BC

DP DQ DR BC
=1L
DP DQ DR BC
Fi=ELE

DP DQ DR BC

->



GENE CONVERSION

A B b Tt I e A oB G
[]
N B . -
| HLIF e M
Multiple distinct : !
bJIt ::I?osecllyl/ olated During meiosis Chr_om_osome§ separate after
MHC chromosomes misalign ~ MEI0SIS DNA is exchanged
genes between haplotypes
RECOMBINATION between haplotypes
A B C A B A C- A B C
H
. H 1 L

In both mechanisms the type of MHC molecule remains the same, but a
new allelic variant may be generated.
However, Crossover Rate Is Low 0.5%



e Developing T cells that recognize complexes of peptide and
MHC molecules on HEALTY tissue (self-peptides presented by self
MHC) are DESTROYED

e This results in the preservation of T cells that recognize non-self
MHC (allogenic MHC). Called alloreactive T cells (1-10%) of total
T-cell repertoire

o It is primed for REJECTION OF FOREIGN ORGANS that express
allogenic MHC

eThose MHC of healthy tissue that are unable to present peptides
to developing T cells, leads to the production of T & B cells that
are autoreactive causing AUTOIMMUNE DISORDERS



The biology, diversity and complexity of the MHC locus and its
pattern of inheritance explains:

e The need to match the MHC of the recipient of a graft with
the donor

e The difficulties faced in matching unrelated donors with
recipients

e The ~20% chance of finding a match in siblings



IMMUNE GRAFT REJECTION

If unmatched MHC transplantation takes place ,,, than T cells
recognize them as foreign and generate an immune response
, that can lead to graft failure .

Rejection of transplanted tissue was associated with
inflammation and lymphocyte infiltration




It is well recognized that certain immune

disorders predominate in

families.

Determined by family studies.
Genetic links have occurred between diseases

and HLA antigens

Semetimes,,, there is anot
cause that Is related to a s

1er non MHC gene
necific MHC gene that

IS related to auteimmune ¢

ISEASE.

TThe mechanisms of tissue damagde in
duteimmune diseases are essentially the same as
those that operate in protective immunity.



Hip joints
Eyes

Kidneys

CNS
Thyroid
Muscles

Systemic
Pancreas
Small joints

Skin
Thyroid

Ankylosing spondylitis

Goodpasture's syndrome

Multiple sclerosis

Systemic lupus erythematosus

Type 1 (insulin-dependent)

diabetes mellitus

Rheumatoid arthritis

Pemphigus vulgaris

Hashimoto's thyroiditis

(Q:

2

DR3/DR4
heterozygote

(¥}

|
:

s

Figure 14-33 Immunobiology, 7ed.(© Garland Science 2008)
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present

DR3
DR4

1

i I

DR3or DR4
+

any aligle

exept DR2

03

DR3or CR4

01 0.02
DR2 DR2
+ .
any alele DR2
except DR2
DR3. DR4

@ 1997 Current Biology Ltd. / Garland Publishing, Inc.




, Antigenic Ty cell
peptide

% Class I MHC

a Class 1T MHC

]r T cell receptor
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Ty cell

CDA Virus-infected Antigen-presenting
mouse cell mouse cell




In particular, cell' surface MHE class | Peptide-binding cle
glycoproteins gather from the cell’s
biosynthetic pathway fragments of
proteins derived from Infecting
Viruses, Intracellular parasites, or Sself;
molecules, either normally: expressed
or dysregulated by tUmorigenesis,
and then display these molecular

fragments; at the cell surface.

Transmembrane (&)
region




Peptides derived
from proteins found
In the cytosol that
are then degraded by

the multiproteolytic

complex
Into peptides. As Few
As 100 Peptide/MHC
Complex Can Activate
Tc

(1)  Production

of proteins in
the cytosol

Proteolytic
degradation of
cytosolic proteins

Transport of
peptides from
cytosol to ER

4) Assembly of
peptide—class |
complexes in ER

5) Surface expression
of peptide—class |

complexes

CD8* cytolytic
T lymphocyte




TThe MHC-I'molecule; the Peplide-binding cle
apllity terinteract witi [

thenrallews the o
APC bearing a particular
MIHC-—peptide complex to
ENQAQE an apprepriate

as the first step

N the activation of a
CD8* cellular program
that might lead te
cytolysis ofithe APC as a
target and/or to the
Secretion ofi lymphokines
py the T cell.

[3,-microglobulin

C

i M

C



e : " ; ->' ,; 4
}.e" Y‘/-‘.“ = i | -~ ) P ': ¥ i J= .
P i S i gV N Ay 2 e "y &1 '
Oi.- W ' ’;4." j lpr™ A L ey -(', Lot . s T il ¥ v 4
7 P (A irs i cad S i P L A N o7
- { LS Y r, }." ' N 4*’ i



WIrlC eleiss |
molecules bind
PEPLIdES dENVED
fromithe
degradation of
ProeteIns INGeEsied by
VIHC=lI=expressing
APC; and display.
them at'the cell
Surface for
recognition by.
SPECIfic I
lVMPNOCYLIES.
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The MHC-II antigen
presentation
pathway Is based
on the Initial
assembly of the
MHC-II o
heterodimer with a
dual function
molecule.




The invariant
chain (li) that
serves as a
chaperone to direct
the ofp heterodimer
to an

endosomal, acidic
protein—processing
location.
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Where |i encounters rissomaysosana W

antigenic pepiides, it LA

serves to protect the e ,) ﬁb

antigen-binding site of M'IF% = =

the MHC-II molecule

so that it | Q /
preferentially D

will be loaded with %

antigenic peptides in

this endosomal-

lysosomal location.

v, Exocybc

v ~d]L (




Q r Endocyt

=
! 2 W’n&gmh Em?\:l L
The loading of the rissomaysosana /(I

MHC-II molecule with LT
antigenic peptide, a ,) ﬁb
process dependent on W ,,)
the release of the li-

derived CLIP

peptide, In part
dependent on the
MHC-II-like molecule
leads to the cel
surface expression of
MHC-II peptide
complexes.




MHC molecules on the cell surface display
peptide fragments

MHC class | MHC class Il

r peptide j

cell membrane

Eg HIV

Fig 1.27 © 2001 Garland Science

Cytotoxic T cell recognizes complex of
viral peptide with MHC class |
and kills infected cell

Ty1 cell nizes complex of bacterial Helper T cell recognizes complex of
peptide with MHC class Il and activates antigenic peptide with MHC class Il
macrophage and activates B cell

activates

" g
MHC ,
class| i

\

Fig 1.30 © 2001 Garland Science

Fig 1.31 © 2001 Garland Science
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Expression Is Regulated By: Many: Cytokines
m IENCIEN BIENaRnE SN EARCrEase IV H G EXPHESSION

Transcription Factors That Increase MHEC gene
EXpression
x ClIANEransSactiVaton) s REX(EanSactiVaters)

Some Viruses [Decrease MHC Expression
x GV HBY A

Reduction ©Ff MHC May: Allew’ For Immune
System






