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Extending the Pyrin Pathway:
Proline Serine Threonine Phosphatase
Interacting Protein 1 (PSTPIP1/CD2BP1)
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Mutations in IL1RN, IL-1 Receptor
Antagonist Gene
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Deficiency of the IL-1 Receptor Antagonist (DIRA)



TNFRSF1A Mutations Can Cause
Dominantly Inherited Periodic Fever
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Mutations in the Mevalonate
Kinase Gene Cause HIDS
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Behcet's Disease:

The Classic Triad of Clinical Findings




Association of an IL10 Variant with Behcget’s Disease

Allele fr

Sample Collection # cases # controls :aieseq Allele freq ctrls Chi-squared  ChiSq P- value Odds ratio (95% ClI)
rs1518111 (IL10) A/G

Discovery - Turkish 1161 1221 0.38 0.30 31.62 1.88E-08 1.41 (1.25-1.59)
Replication - Turkish 110 224 0.30 0.31 (0.02) 0.689 0.97 (0.69 - 1.38)
Replication - Middle Eastern 188 163 0.35 0.26 7.15 0.007 1.56 (1.12 - 2.16)
Replication - Greek 107 84 0.40 0.27 7.21 0.007 1.41 (1.26 - 1.59)
Replication - UK Caucasian 120 119 0.31 0.22 4.49 0.034 1.56 (1.03 - 2.34)
Replication - Korean 77 52 0.71 0.66 0.57 0.450 1.23 (0.78 - 2.10)
Replication - Japanese 611 737 0.76 0.67 29.40 5.89E-08 1.60 (1.35-1.90)

CMH-Meta-analysis 2374 2600 75.56 1.45* (1.34 - 1.58)

IL-10 Mean Change from CD14+ Monocytes (unstim vs. MDP+PAM)
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Remmers et al. Nature Genet 42:698-702, 2010



The PYRIN Domain: A Cognate Interaction Motif

Richards et al., J Biol Chem 276:39320, 2001
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Human and Mouse NLR Family Members
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FMF Knockin Mice: IL-Dependent Inflammation
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NALP3 inflammasome

NALP3

ﬁ

(ARD-' ASC

. Caspase-1

ASC
Caspase-1

Inflammasome

ProlL-1 ‘

i
>
L

Martinon F, et al. 2009.

Annu. Rev. Immunol. 27:229-65

IPAF inflammasome

IPAF

D Caspase-1
CARD

UR —

Caspase-1




IL-13 Activation Disorders

IL-1PB activation disorders

Masters et al. Annu Rev Immunol 27:621, 2009



Protein-Misfolding in TRAPS

Wt TNFR1 T?F\ '
TNF

Sl
)

& @

P
-~
PR e

.

Mutant TNFR1

B
o

-,_M

TNF,
L@}, [L-,

K_, pJNK ~ other cytokines

Rheumatology 5" edn. 1637-57, 2011




Table 1. Clinical Classification of Selected Autoinfl y Discases
Dizmase Gene [Probein) Proposed Mechanism?
Heraditary Heourent Fevers
[Fomilinl Meditermnsan fever [FMF] MEFV pyrin) Increasad inflammasome activation
THF receptor-assoocated periodic syndmome TNFREFTA (THNFR1) Protein misfiolding

i iz O with periodic fever MWK (mevalonate kinase) Increased infammasome activation
syndrame (HIDS)
Familial oold sutoinflammatony syndrome [FCAS)  MUARP2TIAST (MLAP oryopynin) Intrinsio inflammascmopathy
Musdide-iVells synidrome [MWS) NLRPRCIAST (NLRPAforyopyring Intrinsia inflammasomopathy
Neonatal-onsst multisystem inflammatory dis- NLRPRCIAST (NLRPAforyopyring Intrinsia inflammasomopathy
sass [NOMID)
Idicpathic Febrile Syndromes
Sysbemic onset juvenile idiopathio arthritis Complex Unnowen:
Saula]
Adult-onset Stil's disense Complex Unboniowm
Schnitz) g ie? Dl A
P Eo T—
Pyogenic artfwitis with pyodenma gangrencsum FETRIFCO2ERPT [PETPIFLUCO2EFT)  Abnommal PETFIF binding to pyrin causing
and acne [PAPA) inoreased |L-17 acthvation
Gronulomatous Diseases
Chronic grenulomatous synovitis with uveitis and  NODXCARDTS (NOD2/CARDNS) NF-8 mofivation disorder
crarial neuropathy (Blau syrdrene)
Crohnls discass Complex (NOD2, ATGISLT, \RGM) NF -8 mofivation disomder

Deficiency in IL-1 receptor antagonist [TIFA) IL1AN (IL-1R=) Absenoes of negative regulator of IL-1a and IL-18
Chronic recurment multifocal osteomyelitis Complex Uroniowm
{CRMO)
Synovitis acne pustuloss hyperosiosis osbeitis Complex Urinown
(SAPHI)
Metabolic Disordens
Gout (moncscdium umie deposition] Complex (SLC2AGELUTS, ABCGZ) Crystal-induced inflammiasome activation
Wmﬁmwuﬂuﬂmdim Complex Crystal-induced inflammiasomse activation
Type 2 diabetes melftus Complex Hypemfycemia-induoad inflammasome activation
Complement Disorders
[CD4E), CF fcomplement foctor ), CFE
frampiemert factor B}
Age-related macular degensration Complex, CFH Impaired inacthation of C3k
Vasculitis
Behget's disoase Complex Urbonowm
Maorophage Activation Syndromes
Familial ic ymphohistionyiosis LUNCT30 (Munc13-4), FRFT (perforin 1),  Impaired efficacy of oytotodo T ymphooytes with
{HLH] STH11 (mymtaxin 11] Compensatony activation
Sacondary HLH Complex Urinown
Siorage Dissases
Gaucher's disssss GHA [moid f-glucosidass) Uirnowmn:
Athercaciemss? Complex Lirkown Kastner et al., Cell
Fibrosing Discoses .




Adaptive and Innate Immunity

Hoebe et al. Nature Immunol 5:971, 2004
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Gout as an Autoinflammatory Disease
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Atherosclerosis as an
Autoinflammatory Disease

Cholesterol Cholesterol b
crystals PBS crystals
e
r
—— 11 P< 1000

P < 0.001
P < 0.0001

0.05 800

600

400

N W e O OO N

Serum IL-18 (pg ml™")

200

Neutrophil number (x106)
Average lesion size (um?)

-l

© © © OO OO

QAR O N
SRR

.

d

Duewell et al. Nature 464:1357-1361, 2010

nature



MEFV Mutations: The Case for Selection
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Frequency of the mutation in the founder population

p.N52Kfs25 p. E77X p.Q54X 175kB

€.156-157delCA | ¢.229G>T c.160C>T deletion
Caucasian Neg in 364 Neg in 364 Neg in 364 Neg in 364
Controls (NY) DNA samples DNA samples | DNA samples | DNA samples
Population of 2:555 0:351 Not done 3:119
origin DNA samples | DNA samples DNA samples

Newfoundland 0.4%

The Netherlands

Puerto Rico 2.6%




The Silk Route and Behcet’s Disease
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Treatment of 18 NOMID Patients with the IL-1 Receptor Antagonist
Anakinra

Before Anakinra Treatment After Anakinra Treatment

IL-1 receptor
antagonist

The NEW ENGLAND
JOURNAL of MEDICINE

Goldbach-Mansky R et al. N Engl J Med 2006;355:581-592



Anakinra Treatment of DIRA

7 days post

Age 9 months, treatment initiation

before therapy 3 days post
treatment initiation



IL-1 Inhibition in FMF Amyloidosis
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Type 2 Diabetes Mellitus as an
Autoinflammatory Disease
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An Inflammasome Signature In
PFAPA Flares

IL-1B - and inflammasome - associated

genes
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Anakinra in PFAPA
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The NIH Autoinflammatory Cohort

“FMF one mutation

“FMF two mutations

“ TRAPS structural mutations
“TRAPS R92Q mutation
“TRAPS P46L mutation
“CAPS

“PAPA

“HIDS

- DIRA

“ Mutation negative
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NHGRI Inflammatory Disease Section, 2010
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NIH Clinical Center

kastnerd@mail.nih.gov
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