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Lecture 22: Toleran‘ @

Autoimmunity %O
Tolerance: Fundamental characterlstlc of a healthy
immune system - system is usually

unresponsive t igen, unless there is a
gk threat (['Danger hypothesis”

water solution

h)Central Tolerance: J\[Of mad . :
5 ~cetd
Usual self-tolerance checkpoints in Band T-  Cluede poi ds - B T-ce
cell development (expression of all d :inpme*v*"

antigens in thymus by mTEC — AIRE factor).
J Peripheral Tolerance:
2 Anergy: B-cells @ b"_‘f"‘A

e Recognition of self-antigen will result in the
presentation of self-peptides on MHC I,
poor stimulation of T, cells.

e Without strong 2" signal from CD40-
CDA40L, B-cell becomes anergic.
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Anergy: T —cells
e B7-CD28 required for complete T-cell Swatf v, l.
activation — only provided by activated Qrwate ‘Ne © Pg"""lcﬂ'l"“ SRR ( Qow>)
DCs, macrophages, B-cells. APCs only ':() w3+ e
express high levels of B7 during activation, JU g
typically associated with the presence of a Yo B a b
pathogen: ~ diuted )
o complement receptor on B-cell). Yo hwgh i
o LPS+TLR 4 on macrophages,
e Without 2" signal, T-cell becomes anergic wieale q,\‘gts,\_._ﬂ. Aeasd= 1O
TREG cells
" Produced in T-cell development, recom = B = T eetls
self-peptides.
e Express CD25 as a cells surface marker and pre T —ly T"Ho 'T
Foxp3 transcription factor. c& \S
Immunosuppressive functions: Dot on
o Possess the a chain of IL2R, enhanced /FDM‘TS';\M S"‘{) Ao o) f‘\'j\'"p{\)\
binding of IL-2 and preventing it from ey Ppephds ) L

activating other T-cells.
o Secrete TGFp (transforming growth
factor) which inhibits T-cell activation.
0 Tgeg cells bind to self-antigen/MHC I
complex, interaction of B7-CTLA-4
causes production of cytokines that
suppress antigen presentation by APCs.
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Immuno-privileged sites: Eye/brain, reproductive organs.
Oral tolerance — Unique environment of gastrointestinal mucosa tissue.

cells in the intestinal mucosal (known as adaptor T-

e Low levels of antigen induce the production of T3 m

regulatory cells or induced T-regs).
e High levels of antigen may become systemic, Jeswt
however presentation by unactivated macrophages

A e -

I Yt
M

November 28, 2016

ouwxs\of

’_:Q"'

Lesd

leads to anergy of B/T cells, not an acquired immune Qodunend (Pepreds )
response. weale signal ankigm
Autoimmunity: r—w: ¢t Th —
Activating mechanism: T

e  Molecular mimicry (MM)
e Release of normally sequestered

antigens

e (Coincident activation of autoimmune
cells by activation.
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Disease

| Autoantigen

] Consequence

Cellular Antigens (Type Il HS)

Rheumatic fever

Steptococcal cell wall

Scarring of heart valves

Graves’ disease TSH receptor hyperthyroidism ~_~
Myasthenia gravis Acetylcholine receptor | Muscle weakness \“/

Soluble Antigens (Type Il HS)

Lupus | DNA, histones | Glomerulonepritis, vasculitis, arthritis. 7'

Tw + Macrophages (Type IV HS) bindde both
Diabetes — type | B-cell antigen B-cell destruction e ‘2’:4@“%
Rheumatoid Arthritis | unknown Joint inflammation and destruction. M._H&v-

Multiple sclerosis Myelin basic protein Degeneration of nervous system (ewse v-o..«J"l”“-)

Rheumatic Fever:
Antibodies against cell-wall of Streptococcus pyrogenes cross react
with epitopes on heart, joints, kidney.
e Activation of complement and ADCC by NK cells leads to
tissue damage and inflammation.
e Response limited because auto antigens don’t activate T,
cells, once the pathogen is gone antibody production drops.

Type | diabetes:

e Insulin produced by B-cells in the pancreas in response to
high blood glucose levels.

e Genetic predisposition for certain alleles of HLA-DQ, one
of the many class Il human MHC.

e Residue 57 = Asp, protective, others increase risk.

e Although insulin is expressed by mTEC cells (thymocytes)
its binding to non-Asp57 HLA-DQ is weak, therefore T-cells
that recognize insulin are not killed by self-tolerance
selection.

o Ty cells can become activated by presentation of
insulin on proAPC. Secrete INFy which activates
macrophages, leading to destruction of insulin
producing B-cell.

o Antigens released by B-cells can lead to additional
autoimmune (antigen spreading), leading to rapid
death of B-cell due to recognition of other B-cell
antigens.

Why is 573 = Asp protective? What are the properties of that MHC?
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