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peripheral tissue antigens are expressed
inthymicmedullaryepithelial cells under the control of the
autoimmune regulator (AIRE) protein

Deletion of self - reactive T cells in the thymus:
how are self antigens expressed in the thymus?

Thymus

AIRE (autoimmune
regulator) is a regulator
of gene transcription
that stimulates thymic

b expression of many self
s antigens which are
4 largely restricted to

Lo T peripheral tissues
for self antigen
AIR E Discovered as the
. genetic cause of a
self hhuman autoimmune
antigens disease (APS - 1)
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Table 1. Autoimmune diseases are associated with risk alleles in genes encoding costimulatory molecules
Gene Costimulatory molecule/pathway Location Disease Genetic evidence
cTLA4 Cytotoxic T-lymphocyte antigen-4 (CD152) 2q33 TID Unequivocal
RA Suggestive
Graves' Disease Unequivocal
Crohn's Disease Suggestive
Suggestive
Celiac disease Suggestive
D58 Lymphocyte function-associated 1pl3 MS Unequivocal
antigen-3 (LFA-3), CD58
D40 CD40 20913 RA Unequivocal
1COSLG Inducible T-cell costimultor (ICCS) ligand 2iq22 Crohn's Disease Very strong
D244 CD244,2B4 1G22 RA Unequivocal
D226 CD226, DNAM-| 18q22 TID Unequivocal
Ms Suggestive
RA Suggestive
Graves' Disease Suggestive
Crohn's Disease Suggestive
TNFSF4 Tumor necrosis factor (igand) superfamily 1G25 SLE Strong
member 4, OX40L, (D252
TNFSFIS Tumor necrosis factor (igand) superfamily 932 Crohn's Disease Unequivocal
member 15 (TNFSF|5)
PDCDI Programmed cell death | gene 2q373 SLE Suggestive

Maier &Hafler ImmunolRev 2009

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE

Treatment of Rheumatoid Arthritis
by Selective Inhibition of T-Cell Activation
with Fusion Protein CTLA4Ig
Joel M. Kremer, M.D., Rene Westhovens, M.D., Ph.D., Marc Leon, M.D.,
Eduardo Di Giorgio, M.D., Rieke Alten, M.D., Serge Steinfeld, M.D., Ph.D.,
Anthony Russell, M.D., Maxime Dougados, M.D., Paul Emery, M.D., F.R.C.P.,

Isaac F. Nuamah, Ph.D., G. Rhys Williams, Sc.D., Jean-Claude Becker, M.D.,
David T. Hagerty, M.D., and Larry W. Moreland, M.D.

N ENGL | MED 349;20 WWW.NEJM.ORG NOVEMBER 13, 2003
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Autoreactive T cells + 1 0 1 t 1 1 1 0 o
121 134] 91 1781 [14.15) 1131 1231 126] | [4344) [4344)
Autoantibodies 1T 1T na na 1 1 1  § ‘
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Tregs M (642 (78] ]
122]
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2] 341 19 U]
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2 By naisl o n3 10 27291
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Autoimmune

disease #

ErmannJ,FathmanCG.
Autoimmune diseases: genes, bugs and failed regulation.
NatImmunol 2001;2(9):75%1.

Graves disease \ : i)
Rheumatoid arthits [
Hashimoto's thyroidtis \ I
W
Type! diabetes | ||
Pemidous anemia | |
Mutiple sclrosis | |
Clomerulonephritis \D Female
Systemic Lupus E. || D Male
Sjogren syndrome |

20 40 600 800 00 1200

Rate per 100000

The spectrum of autoimmune disease

Organ Specific Autoimmune Diseases

+ Graves Disease { Thyroid: TSHR Abs, TPO Abs)

+ Hashimotg Thytreoiditis { Thyroid: TPQ Abs, Tg AbS)

+ Diabetes Type | { Pankreas: GAD I Abs, 1A2 Abs, ICA)
+ Goodpasture Syndrome [ Kidney: GEM Abs)

+ Pernicious Anemia ( Stomach: Parietal Cell Abs)

+ Primary Biliary Cirrhosis  Liver, Bile: AMAbS)

+ Myasthenia Gravis { Muscles: AChR Abs)

+ Dermato-fPolymyositis ( Skin { Muscles: Jo 1 Abs)

+ Vasculitis [ Vessels: ANCA)

+ Rheumatold Arhritis ( Joints: CRP, RF, RA33 Abs, 5a Abs)
+« MCTD [ RNP Abs)

+ Scleroderma ( Scl 70 Abs, CENP Abs, PM5cl Abs)

+ GLE ( ANA, Cardiclipin Abs, Beta 2 GP | Abs)

Multi-systemic Autoimmune Diseases

8/12/2014
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Criteria for autoimmune diseases

Transmissability to humans.|Evidence rarely available either as a result of placental

transfer of autoantibody (Graves's disease or myasthenia gravis).

Transmissability to animals. |Disease development in animals as a result of transfer of

autoantibody or T cell clones.

Circumstantial evidence. Presence of high levels of autoantibodies and/or evidence for
self-reactive T cell clones, presence of B and/or T lymphocytes in affected tissues,
beneficial effects of immunosuppressive therapy.

Pathogenesis of autoimmune diseases

8/12/2014

Sex is a key factor in autoimmune disease, ie a number of autoimmune diseases are

1 3 8
much more common in women than in men.

There is a genetic background to autoimmune diseases and a strong correlation
with particular MHC haplotypes. MHC associations differ in different ehtnic groups.

T helper celis play a major role in autoimmunity through TH1 clones triggering a DTH
response. Auto-reactive cytotoxic T celis develop more rarely but are found in IDDM.

At least in experimental models and in certain human auto-immune diseases
somatic hypermutation is an important process leading to auto-reactive antibodies.

Infection by viruses (HCMV, EBV) or bacteria results in polyclonal B cell activation.
This may constitute a mechanism for activation of anergic, self reactive B clones.
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