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Case Presentation of Autoimmune Polglandular

* R.\V. 51 year old female

* Age 7. Hypoparathyroidism

* Age 8: Mucocutaneous candidiasis
* Age 13: Addison’s disease

* Age 16: Premature ovarian failure
» Age 20: Alopecia areata universalis
e Age 40: Type | DM



Tlssue-regaeted
antigens (TRAs
e | Negative
selection:

deletion

? 7 ,

Apotosis

Self-
o reactive
ch%Li'cl:Iary %  Tecell
epithelial cell TRAs
Failure of
negative
selection

q

B

Q

=3> | Autoimmunity I

Peripheral
tissue

Abbas, Lichtman and Pillai. Cellular and Molecular Immunology, 8th edition, 2014



What about human thymic
stromal cells?

Audrey Parent Joey Bautista



Focus on thymic epithelial

cells
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Tissue-specific antigen (TSA) expression in human TECs
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Genetic risk for T1D

ODDS RATIO

Q‘V
Modified from Todd et al. Robust Associations of four new chromosome

regions from genome-wide anlayses of type 1 diabetes Nature
Genetics June 6 2007



What about Ins-specific CD4+ T cells and their selection?
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Aire-405TCR is dependent on Aire
expression
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Could one alter Insulin’s display to the immune system to promote

tolerance?
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Ins2 mutants: B22E

Introduction of Insulin super-agonists into the Ins-2 gene
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Summary of the T1D development data

’ -l t

e




Aire-405 TCR specific deletion in the
thymus via Ins2EE expression
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 The influence of Aire on insulin-specific T cell
selection in the thymus is subtle

» Such T cells appear to be selected by
thymic-derived insulin supporting a "pruning”
model for unusual high affinity register 3 T
cells

» Improving Insulin peptide binding to MHC
Class IT can completely protect against
diabetes



APS-1 Disease spectrum

C
Alopecia
Keratitis
: Y Pituitary failure
Chronic candidiasis
Squamous cell carcinoma
Dental enamel dysplasia : Hypothyroidism
Hypoparathyroidism
AIRE-deficient thymus
Interstitial lung disease
Autoimmune hepatitis Adenocortical failure
Asplenia
Exocrine pancreatitis e Chronic atrophic gastritis
Type 1 diabetes ] < ; \ Tubulo-interstitial nephritis
Ovarian failure Malabsorption

Testicular failure \}\ Vitiligo
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Autoantibody Discovery Project
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Phip-Seq:

Synthetic Phage library of the entire human

“orfeome”
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A collaborative effort

e Collaboration with Dr. Mihalis Lionakis at
NIH- North American APS1 cohort

* Combined over 80 APS1 serum samples
to mine



PhIP-seq detects known antigens in APS1
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APS1 phage display: novel (potential) autoantigens
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APS1 Clinical correlation with autoantibodies
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Novel Antigen #1:
Mutations in Testicular Acid Phosphatase (ACPT) cause
enamel hypoplasia
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a. non-APS1 control APS1, a-RFX6- APS1, a-RFX6+

human fefaf (day 21) small infestine a-ChgA I a-human IgG
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* Phip-Seq is a powerful new tool to mine for
autoreactive specificities

* |dentified several new targets in APS1 subjects
that may provide predictive value for ovarian
failure and intestinal dysfunction

* |dentified antigens are tissue specific and
controlled by Aire in mTEC's

« Cost effective (<$5 per sample)
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