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ABD: distinct, chronic, relapsing, multisystem inflammatory disease

« small and large vessels of venous and arterial systems affected
 typical time of diagnosis: 3rd-4th decade...very rare in children
» recurrent oral ulcers (90% first symptom) may appear years BEFORE diagnosis...
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ABD lies at the Intersection of autoimmunity and autoinflammation

AUTOINFLAMMATORY

RARE MONOGENIC
AUTOINFLAMMATORY £ T8eP® 1055
DISEASES

Crohn disease, ulcerative colitis
Degenerative diseases, e.g. osteoarthritis
Gout/pseudogout/other crystal arthropathies
POLYGENIC Some categories of reactive arthritis and Psoriasis/psoriatic arthritis (no MHC associations)
Self-limiting inflammatory arthritis including diseases clinically presenting as RA
AUTOINFLAMMATORY  Storage diseases/congenital diseases with associated tissue inflammation
Non-antibody associated vasculitis including giant cell and Takayasu arteritis
DISEASES Idiopathic uveitis
Acne and acneform associated diseases
Some neurological diseases, e.g. acute disseminated encephalomyelitis
Erythema nodosum associated disease, including sarcoidosis
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A Proposed Classification

MIXED PATTERN DISEASES  Av/osina spondyiiis

o o Reactive arthritis
of the Immunological Diseases with evidence of acquired component  ppyiagic ocrvigic arthris
Dennis McGonagle’, Michael F. McDermott (MHC class | associations) and

autoinflammatory components

Rheumatoid arthritis

Autoimmune uveitis (sympathetic ophthalmia)
Coeliac disease

Primary biliary cirrhosis

Autoimmune gastritis/pernicious anaemia
Autoimmune thyroid disease

CLASSIC POLYGENIC Addison disease
AUTOIMMUNE DISEASES Pemphigus, pemphigoid, vitiligo

Myasthenia gravis

an-specific and non-specifi
e pec RER-Specific) Dermatomyositis, polymyositis, scleroderma
Goodpasture syndrome
ANCA associated vasculitis
Type 1 diabetes
Sjogren syndrome
Systemic lupus erythematosus
RARE MONOGENIC
AUTOIMMUNE  ALPS, IPEX, APECED
DISEASES

AUTOIMMUNE



NEIL1 is associated with BD at the genetic level

The DNA repair enzyme NEIL1 has been identified as one of the two genetic risk factors for BD by whole exome

study in 3 independent patient cohorts
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Whole Exome Sequencing Identifies Rare Protein-Coding
Variants in Behcget’s Disease
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Methods. Whole exome sequencing was per-
formed in a discovery set comprising 14 German BD
patients of European descent. For replication and vali-
dation, Sanger sequencing and Sequenom genotyping
were performed in the discovery set and in 2 additional
independent sets of 49 German BD patients and 129
Italian BD patients of European descent. Genetic asso-
ciation analysis was then performed in BD patients and
503 controls of European descent. Functional effects of
associated genetic variants were assessed using bioin-
formatic approaches.

Results. Using whole exome sequencing, we iden-
tified 77 rare variants (in 74 genes) with predicted
protein-damaging effects in BD. These variants were
genotyped in 2 additional patient sets and then ana-
lyzed to reveal significant associations with BD at 2
genetic variants detected in all 3 patient sets that
remained significant after Bonferroni correction. We
detected genetic association between BD and LIMK2
(rs149034313), involved in regulating cytoskeletal reor-
ganization, and between BD and NEILI (rs5745908),
involved in base excision DNA repair (P =3.22 x 10~*
and P = 5.16 x 10~ respectively). The LIMK2 associa-
tion is a missense variant with predicted protein dam-
age that may influence functional interactions with
proteins involved in cytoskeletal regulation by Rho
GTPase, inflammation mediated by chemokine and
cytokine signaling pathways, T cell activation, and
angiogenesis (Bonferroni-corrected P=5.63 x 10~
P=729%x10"%P=115%x 10"°, and P=6.40 x 107>,
respectively). The genetic association in NEIL] is a pre-
dicted splice donor variant that may introduce a delete-
rious intron retention and result in a noncoding
transcript variant.

Ognenovski et al., Arthritis Rheumatol., 2016



Study design

Peripheral blood mononuclear cell
— (PBMC) isolation

26 BD patients 26 age- and sex- ‘
matched

healthy controls

23 men 23 men

Age: 40.7£9.9 years = Age: 38.4+12.1 years
17 with active disease

Methods
» Endogenous DNA damage measurement (alkaline comet assay)
» DNA repair capacity [nucleotide excision repair (NER)]

» RNA-sequencing: expression levels of key DNA repair enzymes and senescence markers / factors



Endogenous DNA damage is increased in active BD
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Defective nucleotide excision repair in BD
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Marteijn JA et al.,
Nat Rev Mol Cell Biol., 2014
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Association of increased endogenous DNA damage
with deregulated gene expression in patients with BD
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2. Senescence-associated factors
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...to conclude...

e Increased DNA damage accumulation is present only in patients with active BD and not in those in

remission.

e Reduced expression of NEIL1, previously associated at the genetic level with BD, may underlie

increased DNA damage accumulation in BD.

e Deregulated DNA damage response may participate in shaping the proinflammatory, senescence-

associated transcriptomic profile observed in BD patients.
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