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Immunology
notes

molecules of the immune
system:
. comp\emen+

* cytokines

e MHCO Molecules




3)MHC MOLEQVLES
e Intvyoduchon :

¢ Definition of the MHG
15 a set of cell surface proteins expressed on the surface of all nucleated cells and
encoded by  large gene family which contyols 2 major park of the immune
system in all vevkebyates

* MHC molecules play a major vole in three lines
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e MHCG nomenclature :
MHC Wweve formevy called tuman Leukooyte Antigens (HLA) or major histocompatibility
complex (MHC) because they were discovered at first on the human \et Jkoaytes (WRCK).
Latey on j-i_ne\' called MG molecule e of their impgm function in tissue
il
mﬂ;ﬁ:ﬁm MHC genes in humans ave
found on Hhe shovt arm of
* chyomosome G and aye
H LA- A 02 divided into Hhvee
HLA Prefix T Gene categories oy classes.
allele smup
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e Class | molecules ave coded for at three different locations or loci, fexmed A, B, and
C. Wwith muthiple alleles, expressed by all Yissue cellg
o Class il genes are stuated in the D Yegion, and there are seveyal different loci,

known as DR, DQ, and DP. with mutiple alleles. Expressed mainly by APC
e Classlll genes, Wwhich code for complement and TNF proteins ( CA_,8f ,C2 )

In Han MHG

n
muttple allele a at ea MHAC gen ‘

: NN NIEN ND
[« single base or & segment of bases) r/J
: HLA Gene Complex
e N : . B
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N P D) DR EEEEEE_?Z B ¢ A
.. . l : HLA Class 1T Region HLA Class 111 Regian HLA Class | Region
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big numbe MBC allele:
-Each persoh fake one allele or each locus from each parent. So for class 1 MRC we inheyited 6

alleles give ¢ different MHCA, and & MHC2 alleles give & different MHC2

| MC class 1 WHC class |
— Inheritance of MHC-1I inheritance of MHC-I
adl Omar Ahmad
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¢ In All nucleated ells express MHcn < a,
o fourdomains;tteavy chain (A1, “
a2, a3) H2 micyolobulin,
a5 B—microglubulin

ransmembyane and aytoplasmic

ail

® Tyransmembyane domain

e CGgtosolictail

» Hypeyvayiableparisare a1, 02 :
e Thusare peptide binding fegions.
e A3 isthe constant yegion bind

GD8
* Remembery:
¢ Th CGD4 bind MHAG 1 -
e TG CD8 bind MHG 2 ‘

e Tunchon : +

@ 6\\1copro+ei ns eXpyessed on

MHC-I vs. MIHC

MHC class | |
= e

J

* B2 microglobulin :
encoded onh ch.1S

bind non coualen—\-iq

a\\ nucdleated cellg
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no fryangmembyane
% ¥ s -
processed Ags+o TG /A * vegion
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3)MHC MOLECULES

e MHG MOLECULE AlassA -

¢ sXpress all Type en eno ein nthesized,live and mui‘h'pk{
in an cells incd
.l Wular bacteria
) (x:lllulfml
e 2. The mutated cellulay pfo-hzms arad

e 3. viyal ing l[anhigen

. Me_chanism E

. Iﬂgﬁg’lhﬂa{bm
D : i * _in Which these proteins are degraded. into shovrt peptides in order+o
* Vifal protein

b an n lasmi icul

= Luhgteihﬂ;@mpi%&epl with the MHC-1 molecules. Then these proteing

* _are expressed on the surface of the cell
{

* }o be presented to the cytotoXic T-cells | CTLs)
A

® 3) <8 @wt : 708" T cell

MHC-I molecules
1. Antigen presentation to CTL to check the normal expression of cellular proteins

PMHCA
*
No TCR for R
Nurrnlal self Mitochondrial Caspase
protein palfway o=

- Normal self Induction of apoptosis

Mutated self
protein protein
B & Innate immune cells
o® RANTES

[ ]
Chemokines

Target cell

Viral protein

oy
MIF1
[ B

Cell Death Cell Death Cell survlve

PNy TNF  Antivical
®g9 P4  cylokines
o o,

Normal self protein ==

Mutated self protein  —3 (" "‘_,.\w T

(1(({le) -
Viral protein —_— Proteosome

* killing mechanism : ¥as L on Tc surface bind ¥as L yeceptor
on infected cell surface ( one of change that occur due to infection )
lead +o secrete perforin and granzymes Wwhich entey the cell

Harough pores formed by perforin and induce apo
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3)MHBC MOLECULES :

e MHCG MOLECULE class2 ;-

Bl (]1
o awpmssbo% MHCA &

MmuG2 .
Bz u2
° - ains:da,a 1
. ayiablepa aa, Bn.
» Thusave peptide binding vegions._

e (32 isthe constant yregion bind : | ‘
DA , MIHC- II

PROCESSING OF ANTIGEN FOR HLA CLASS Il MHC class Il

=
\@

* yan byanean \a
Tail
* Note : bind longev peptides than

dassa .

° iunc—\-ign .

* Class Il MHC genes
* \ in n & as M, B-cell
* Ma n n [a

* Peplidesthatbindtomtcclass2moleculesare exogenous peptides
that internalized 4 endosome (vesice) and lysed there by
enzymes

* « Newlysynthesizedmtcclass2moleculesmoved. from the
endoplasmic veticulum fo endosome

* + MHC2 in ER can not bind endogenous antigen because of the Li
vayiant that block the binding site, Wwhile moving 1o endosome
part Hhis vaviant will be partly lysed and. leave CLIP - '{-_rggmgr_\-\-_.

* : WwhenhighaffinkypeptidesivytobindMic2, #1LA- DM peptide

usually bind. MHC2 and. catalyze GIP fragmentthen binding lwith

he peptide occurs and the complex moue fo the cell surface. ‘mmsmmmmom| [ aminca |[e || e
. e -l A S
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3)MARC MOoLECULES :

e MHCG MOLECULE class 2 ¢
e Tynchon :

CD4+ T lymphocytes

Exogenous
proteins % —

Functions of MHC-Il molecules

MHC-II molecules
1. Antigen presentation: s > A
For extracellular antigens /l

Such as engulfed bacteria

: —— 2% o~
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* major histocompatibility complex dass It (MHC-11) O and. B chains, expressed by antigen

pYesenting ells (APCs), are synthetized in the endoplasm eticulum vheye The

(@
— (@) —

E
oo Autophagosome

proteins /-I

Phagosome

APy

receive antigenic fragments from endosomes and lysosomes and
load them ondo class 1l molecules

I . -called MHG class |1 Q: ialized oyganelles

e MHC MOLECVLE class D :
e Class 3 MHG genes

. incl in Q& u
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3)MHC MOLECGULES

* Funchion summaryy :

* Theiv products play vole in discriminating selfinon-self-

* Paviicipate in botir humoval and cell-mediated immunity.
* MHG Ack As Antigen Presenting Styuctures

* Genes Of MHG OYganized In 3 Uasses

* MHC molecules play 2 major yole in three lines
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* Tvansplantation:

| &
. anspla 1ON: Autografting J;I;}i
— } |
@ \ b n: ;ﬂ(&n}& . ,l’[l?f’( -
o _different pavts of the same organi afhin — v
_ﬁ_L ' ﬂs i non-identical tj'!’\is
A i ani ies (alloayrafh 2
o i i Xen athin ,fr}. .
2- Transplantation 4l betwunl species
¢S [Xenograting]

* The vole of MHC, thevefore, is parhiculavy important in

organ Hyansplantation, wheve non-self, normally

aﬂggug_o_[g@s ne individual a anspla
an indivi igen presentation by MHG
Mthﬂ\'g_nmiqp_esm‘mmm«amm
hansplants
Kidney from Omar to .
::g':ge::llcbemolemls —1 Lm?':mrm Somptenen:
incompatiblity Rejected 5

* matthing and cross-matching :

* Methods of Transplantation:

* Matching: finding a donoy Wwiho shaves the LA antigens of
Yhe vecipient, fo minimize antigen disparities

* —requires donor and recipient antigens to be identified

* - Oross-matching: Yesting the SERUM of the vecipient for
antibodies against the donor antigens, if present no
donation

commia | commin | TALA [YAD




3)MHRC MOLEQULES :

* MHG molecules play 2 major.vole in thvee lines

: 4).'.. f l w’\
I Antigen | Avtoimmune | o8
4 . N N Trangplantation
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e Auoimmune disease :
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- Multiple Sclerosis - Leprosy

- Psoriasis - Multiple Sclerosis

- Systemic Lupus -Lymphoid Leukemia

« Asthma - Rh(D) isoimmunization \

- Childhood Acute Lymphoblastic - Psoriasis . Werophage \ Overall mutations

Leukemia (ALL) - Ankylosing spondylitis \ = /] = oo TR

s okt ilimass - Hemophilia with synovitis \—QS... e i/’ \\

- Thyroid Carcinoma -Malaria E )

N N:.»:hropal;'ny - Susceptibility or Resistance to HIV-1 2.\_“1: e ’,]

- Kswasakl disasse -Typel autoimmune hepatitis \ y

- Caliac Dicaate - ANCA-positive autoimmune disease e -“f i

] |
Association of Human MHC Alleles and Risk for Diseases /£, ®
f [a— L s
\ w: ey ——
/Y
Disease Associated HLA Allele Relative Risk** —
Ankylosing Spondylitis* B27 90 | -4 — N
Nomrat DOGGOSSH )

Hereditary Hemochromatosis A3/B14 90 S~ "/,'f/ ,
Insulin Dependent Diabetes* DR4/DR3 20
Multiple Sclerosis* DR2 5
Myasthenia Gravis* DR3 10
Rheumatoid Arthritis* DR4 10
Systemic Lupus Erythromatosis* DR3 5
Narcolepsy DR2 130

* Autoimmune Disease **Percent of Patients with Allele Divided by Percent of
Non-Affected Persons with this Allele
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e MOQ :

26)The CD4 protein of T helper cells binds and stabilize the
MHC class II/ peptide structure. The subunit that interacts with
CDA4 cell surface protein is

Select one:

a) alpha 1 and beta | subunit
b)alpha 2 and beta 2 subunit
c¢) alpha 1 and alpha 2 subunit
d) beta 2 subunit

¢) beta 1 subunit

1) 59 ) Which of the following gene is not the part of MHC
genes

Select one:

a) DP gene

b) DR gene

¢) complement gene
d) TNF gene

e) IFN genes

47)Regarding processed antigen entered the endoplasmic
reticulum and bind MHC, all are true except

Select one:

a) the antigen is endogenous antigen

b) the antigen is viral antigen

¢) it binds just MHC1

d) can bind MHC2 and MHC1

¢) needs peptide transporter to enter endoplasmic reticulum

18) Viral proteins that are formed inside of an infected cell associate wilth
cll and are presented at the surtace of the enfected Select one:

a Cytokines

B.MHC class I'molecules

C MHC class Il molecules

d Antibody molecules

E complement
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