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Lymphocyte directed therapy

Cytokine directed therapy
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Classification of AlDs

Inflammasomopathy Interferonopathy NF-kBopathy Others

Fevers Fevers Fevers Fevers

Organ involvement Organ involvement Highly variable organ Organ involvement
» Abdominal pain « Vasculitic rashes involvement * Ulcers

» Non-vasculitic rashes o Interstitial lung disease  Oral/GI/GU ulcerations » Granulomas

* Uveitis * Intracranial calcifications < Granulomas * Vasculitis

o Arthritis Inflammatory markers may * Panniculitis
Elevated WBC/neutrophils  not be as elevated » Pyoderma gangrenosum
Highly elevated Autoantibodies may be * Immunodeficiency
inflammatory markers present

IL-1 blockade JAK inhibitor NF-kB blockade




URTICARIAL RASHES AND SYSTEMIC INFLAMMATION
CAPS, NLRC4-MAS, PLAID

MACULOPAPULAR RASHES WITH RECURRENT FEVER AND ABDOMINAL PAIN
Familial Mediterranean fever, HIDS/MVK, TRAPS, ORAS

PUSTULAR AND NEUTROPHILIC DERMATOSIS-LIKE SKIN RASHES AND EPISODIC FEVERS
DIRA, Majeed syndrome
PAPA, HA20, PAAND
DITRA, CAPE

ERYTHEMATOUS NODULES / PLAQUES AND PANNICULITIS / LIPOATROPHY
CANDLE, NEMO-NDAS

VASCULOPATHY / VASCULITIS WITH LIVEDO RETICULARIS
Without significant CNS disease
SAVI
With severe CNS disease
AGS, DADA2, SPENCD

GRANULOMATOUS / HISTIOCYTIC DERMATITIS
Blau syndrome, H syndrome
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Child with
lesions

suspicious of
AID

Clinical

suspicion
[ Skin pathology
[ Lab analyses

C Gene testing )

No definite
diagnosis

Consistent
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Diagnosis of _
AID Reevaluation
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NLRP3 pathogenic change identified

C.784C>T,; p.Arg262Trp

Interpretation  Review Condition Submitter
(Last evaluated) status (Inheritance)
(Assertion
criteria)
Pathogenic criteria Not Provided GeneDx
(Jun 27,2018) provided, Allele origin: germline Accession:
single SCV000278937.9
; Submitted: (Jan 29, 2019)
submitter
(GeneDx
Variant

Classification
(06012015))
Method:
clinical
testing

Supporting information
(See all)

Evidence details

Comment:

The R262W missense variant in the NLRP3 gene has been reported previously in association
withboth Muckle-Wells and Familial Cold Autoinflammatory syndromes (Dode et al., 2002;
Leslie et al.,2006; Lepore et al., 2010; Parker et al., 2016). Carriers of the R262W variant,
reported as R260W, have also presented with the additional symptoms of sensorineural
hearing loss and vision impairment(Alejandre et al., 2014). R262W was observed in
approximately 6,500 individuals of European andAfrican American ancestry in the NHLBI
Exome Sequencing Project, indicating it is not a commonbenign variant in these
populations. It is a non-conservative amino acid substitution, which is likely toimpact
secondary protein structure as these residues differ in polarity, charge, size and/or
otherproperties. This substitution occurs at a position that is conserved across species and
in silico analysispredicts this variant is probably damaging to the protein structure/function.
In addition, missensevariants at the same (R262P) and in nearby residues (C261W, V264A,
V264G, L266F/V, L266R/H)have been reported in the Human Gene Mutation Database in
association with NLRP3-relateddisorders (Stenson et al., 2014), supporting the functional
importance of this region of the protein. (less)
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IL-1: the first interleukin identified IL-1 family of cytokines

Table 1 The IL-1 family memkbers
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IL-1 farmily members Receptor Froperty
IL-1a IL-1K Inflarmrmatany
IL-T[3 IL-1R Inflammatory
IL-1Ra IL-1R IL-1Rl antagonist
IL-18 IL-18Ra Inflammatory
IL-33 5T2 Th2 inflarmmation
IL-36Ha IL-1Hrpd IL-1Rrpe antagonist
IL-360 IL-1Rrp2 Inflarnmatory
- IL-34[3 IL-1Rrp2 Inflarmmatcry
0
-3y IL-1Rrp2 Inflammatony
H g :; ;g g if ; g : E : IL-37 IL-18Ra Anti-inflammatory
2 = gﬁ Z 3 2 2 3 A IL-35 Il.-1Rrp IL-1Rrp2 antagaonist



Case for consultation (Dr. Marfa Arteaga)

A 7-year-old girl
Started at 1 year of age

Repeated attacks of fever, arthralgia, conjunctivitis and skin
esions

_asting for a few days
Good response to corticosteroids




Maria Arteaga, Tenerife
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Patient | |

Anakinra — 24 h later

Father

Mother |/ |




Currently 9 years old
Canakinumab
No further skin lesions




Dermatopathologic clue #1

Urticarial dermatitis
with neutrophils

Cryopyrin-associated
periodic syndrome (NLRP3)
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A Hypermorphic Missense Mutation in PLCG2,

Encoding Phospholipase Cy2, Causes a Dominantly Inherited
Autoinflammatory Disease with Immunodeficiency

Qing Zhou,'® Geun-Shik Lee,'2# Jilian Brady,! Shrimati Datta,® Matilda Katan,® Afzal Sheikh,!
Marta S, Martins,* Tom D. Bunney,* Brian H. Santich,® Susan Moir,5 Douglas B, Kuhns,®
Debra A. Long Priel,® Amanda Ombrello,! Deborah Stone,! Michael . Ombrello,! Javed Khan,”
Joshua D. Milner,® Daniel L. Kastner,"* and Ivona Aksentijevich'.*




1-Phosphatidylinositol-4,5-bisphosphate
phosphodiesterase gamma-2

Perforating neutrophilic and
granulomatous dermatits of the newborn

Phospholipase Cy2
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BCR signaling

APLAID syndrome: Autoinflammation and
PCLG2-associated antibody deficiency and
iImmune dysregulation

GOF (hypermorphic)

GOF (deletion of inhibitory)

PLAID syndrome: PCLG2-associated
antibody deficiency and immune
dysregulation

Cold urticaria




M2 Teresa Garcia Romero, México
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Genes analizados: Secuenciacion completa de la region codificante del gen PLCG2

16:81953156

PLCG2

GO

p.(AlaT08Fro)
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16:31819768
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Variante sindnima

Variante sindnima

Variante sindnima

Wariante sinonima

Variante en reghin
aceptors de splicing

Cambio de sentido

Variante sinanima

Variante sindnima

Homaocigosis

Heteracigosis

Heterocigosis

Heterooigosis

Heteromigoses

Heterocigoss

Heterocigosks

Heterocigosis

151143685,
rsd586425

ra1143686

| rs1143688,

1517626801

151143689,
rsd243221

ra12448130

5115583707

1071644

Benigna

Benigna

Benigna

Benigna

Benlgna

Probablemente patogénica

Probablemente benigna

Benigna

*Anotacidn asoclada a las ootoloaios estoblecidas en la hase de datos OMIM (1) ol menos aue se indiaue especificamente la pataloaia.

Probablemente
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- patogénica

[owamALAE: @

Severe Autoinflammatory Manifestations and Antibody Deficiency w 3
Due to Novel Hypermorphic PLCG2 Mutations
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Dermatopathologic clue #2

Perforating neutrophilic APLAID (PLCG2) — AID
granulomatous dermatitis with Immunodeficiency

newborn
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Chronic atypical neutrophilic dermatosis with
lipodystrophy and elevated temperature (CANDLE)
syndrome

Antonio Torrelo, MD," Sapna Paiel, MD," Isabel Colmeners, MDS Dolores Guebindo, MDY Francisco
Lendines, ML Angeln Herndnder, M Juan Carlos LopesRobledillo, MIL' Al Dadban, MD®
Luis Regquena, MB" and Amyv 5. Paller, MB"

Weteledel eoonel Almweria, Speein; Chicago, INfmofs; and Amiens, Frange

Several synodromes manifest as pecument daily fovers, skin lesions, and multisystem inflammeation. We
describe 4 patients with early-onset recurrent fevers, annular viokeeous plaguees, persistent viclaceoas
evelid swelling, low weight and height, Hpodystrophy, hepatomegaly, and a range of visceral inflammatory
manifestutions. Labortory abnormalitics included chronic anemin, chevated scute-plase reactants, and
raised liver enaeymes. Histopathologic examination of lesional skin showed atypical mononuclear infiltmtes
of myelohd lineage and mamre neutrophils. Our petients have a distinctive eaely-onset, chonic inflam-
matory condition with atypleal o immature myeloid infilrtes o the skine We propose the acronyim
CANDLE (chronic atypical seutrophilic dermatosis with  fipodystrophy and - levated  tempenitune
syndroane for this newly deseribed disorder, which s probalbly genetic in orgin. ] Am Acsd Dermatal
20005 2:489-95,)




Chronic atypical neutrophilic dermatosis with
lipodystrophy and elevated temperature (CANDLE)
syndrome

Antonio Torrelo, MD,* Sapna Patel, MD,” Isabel Colmenero, MD,S Dolores Gurbindo, MD.? Francisco
Lendinez, MD.“ Angela Hernandez, MD,” Juan Carlos Lopez-Robledillo, MD," Ali Dadban, MD,®
Luis Requena, MD." and Amy S. Paller, MD"

Madprid and Almeria, Spain; Chicago, Hlinois; and Amiens, France

Several syndromes manifest as recurrent daily fevers, skin lesions, and multisystem inflammation. We
describe 4 patients with early-onset recurrent fevers, annular violaceous plaques, persistent violaceous
eyelid swelling, low weight and height, lipodystrophy, hepatomegaly, and a range of visceral inflammatory
manifestations. Laboratory abnormalities included chronic anemia, elevated acute-phase reactants, and
raised liver enzymes. Histopathologic examination of lesional skin showed atypical mononuclear infiltrates
of myeloid lineage and mature neutrophils. Our patients have a distinctive early-onset, chronic inflam-
matory condition with atypical or immature myeloid infiltrates in the skin. We propose the acronym
CANDLE (chronic atypical neutrophilic dermatosis with /ipodystrophy and elevated temperature)
syndrome for this newly described disorder, which is probably genetic in origin. ( ] Am Acad Dermatol
2010;62:489-95.)



Chronic atypical neutrophilic dermatosis with

lipodystrophy and elevated temperature (CANDLE)

syndrome

Antonio Torrelo, MD,* Sapna Patel, MD,” Isabel Colmenero, MD.C Dolores Gurbindo, MD.“ Francisco

lendiner MD € Anoela Hernandez MD @ Tnan Carlos TLanez-Rohledillo MD P Ali Dadhan MD 8

-irst AID with lipodystrophy

-irstly described human proteasome pathology
-irst human disorder directly related to IFN1
-irst digenic immunological disorder

-irst AID targeted with JAKIS



Proteasome - iInmunoproteasome

Constitutive proteasome Immunoproteasome

Bl (PSMBS, ¥, &) Bli (PSMB9, LMP2)
P2 (PSMB7, Z, MC14) B2i [PSMB10, LMPI0, MECLI)
BS (PSMBS, X, MBI, &) B5i (PSMBE, LMP7)

Mature Reviews | Immunology



PSMBS (wild-type) Mutant PSMB8 (Thr75Met) Mutant PSMB8 (Cys135X)
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Interferonopathies \

Constitutional release of type I IFNs
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Pernio in infancy Purpuric rash Lipodystrophy

























PSMB8(NM_148919.4):¢c.224C>T (p.Thr75Met), missense variant, homozygous, classified as PATHOGENIC, associated with
autosomal recessive Proteasome-associated autoinflammatory syndrome 1.

ADDITIONAL FINDINGS

No relevant additional findings in association to the reported clinical information were identified.

RESULT INTERPRETATION / RECOMMENDATIONS

A pathogenic variant in the PSMB& gene has been identified in the homozygous state, associated with autosomal recessive
Proteasome-associated autoinflammatory syndrome 1. It is recommended to evaluate this variant in both parents and to correlate
these results with the clinical findings of the patient and/or other complementary studies since this finding could be related with the
phenotype described.

Additionally, a list of pathogenic and/or likely pathogenic variants in genes related to diseases with an autosomal recessive
inheritance pattern and with a limited association to the reported clinical information are shown on the table “Pathogenic and/or likely
pathogenic variants — Carrier Status”.

Moreover, a list of other variants of uncertain significance identified with limited association to the reported clinical information are
shown on the table “Variants of Uncertain Significance (VUS)".

Clinical follow-up and family genetic counseling are recommended.

These results should be interpreted in the context of the patient's medical and family history. Consultation with a medical geneticist
and / or genetic counselor is recommended to review these results.
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Thee |owncal of Clinicad bervestipation ELIMICAL MEBICINE

Disease course and treatment effects of a

JAK inhibitor in a patient with CANDLE JAK1/2 inhibition with baricitinib in the treatment
syndrome of autoinflammatory interferonopathies

B

I
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Dermatopathologic clue #3

Perivascular & interstitial
mononuclear & neutrophilic
infiltrate

CANDLE syndrome
(proteasome)
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NEMO-NDAS

Genetically programmed alternative splicing of NEMO
mediates an autoinflammatory disease phenotype

Younglang Lee,? Alex W. Wessel,"? Jiazhi Xu,? Julia G. Reinke,® Eries Lee,"? Somin M. Kim,"* Amy P. Hsu,*

Jevgenia Zilberman-Rudenko,"? Sha Cao,® Clinton Enos," Stephen R. Brooks,® Zuoming Deng,® Bin Lin,” Adriana A. de Jesus,’
Daniel N. Hupalo,? Daniela G.P. Piotto,® Maria T. Terreri,® Victoria R. Dimitriades," Clifton L. Dalgard,*" Steven M. Holland,*
Raphaela Goldbach-Mansky,” Richard M. Siegel,*" and Eric P. Hanson?

P1 (c.587G=A/NV189V) P2 (chrX 153,788,776 T>G) P3 (chrX 153,788,779 G>A)

=)

B OO

0O

. S |

P
Genotype or C.5970=AV199Y
MEMD protein
Inflammatory diszase Sterile
osteomyelitis
FIDfinfectious disease HC
CNS CNS Bileed, WM
enhancement
EYE (Optic neuritis,
panuveitis,
chorioretinitis
SKIN Granulomatous
panniculitis
EDA Conical teeth
BLOOD HSM
Gl Hone

p2 F3
chr¥ 153,788,776 chrX 153,788,779 G=/
|EA
Systemnic Systamnic inflammatia
inflarmation
HG, preumonia HE, dsDNA virus

NS blaed cortical CNS blaed, Wi atraph

atrophy
None Anterior uveitis

Lymphohistiocytic  Lymphohistiooytic
panniculitis  panniculitis with pood
farmed granuloma
None Nane
H5M, anemia,  HSM, lymphapenia
LEPD deficiency,
thrombocytopenia
None Nane

HEG, hypogammaglobulinemia; NTM, nontuberculous mycobacteria; EDA,
gastrointestinal; IBD, inflammatory bowel disease; PID, primary immune




Exmraorninary Case Report

NEMO-NDAS: A Panniculitis in the Young Representing an

Autoinflammatory Disorder in Disguise
Shaymaa Hegazy, MD.* Mariana C. Margues, MD,1 Scont W. Canna, MD.} Raphaela Goldbach-

Mansky, MD, MHS.§ Adriana A. de Jesus. MD, PhD,§ Miguel Reves-Migica, MD,*
and Claudia M. Salgado, MD, PhD*

{Am J Dermutopathel 2022:00:1-3)
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Total number of patients (n) 40
Sex (%) Females 60.0
Males 40.0
Total patients 40
Pooled mean age of disease 7.1
onset (weeks)
Total patients 5
Country (%) United States 50.0
Turkey 33.3
Brazil 16.7
Total studies 6




Systemic inflammatory features

Cutaneous features n %
Panniculitis 37 925
Ectodermal
dysplasia 25 62.5
Dyskeratosis 7 175
Lipoatrophy/lipody
strophy 4 100
Rash NYD 3 75
Subcutaneous
nodules 2 50
Conical teeth 2 50
Neutrophilic
dermatitis 1 25
Erythema
nodosum 1 25

Systemic inflammation
Hepatosplenomegaly
Lymphopenia
Hypogammaglobulinemia
Fevers

Granulomatous hepatitis
Anemia

CNS Bleed

Subdural Hemorrhage
Thrombocytopenia
Hypertension
Pneumonia
Chorioretinitis

Anterior uveitis

35

31

29

87.5

775

72.5

15.0

12.5

10.0

7.5

7.5

7.5

5.0
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Dermatopathologic clue #4

Lobar panniculitis NEMO-NDAS (NEMO
neutrophils & macrophages exon 5 deleted auto
& granulomas inflammatory syndrome)













Carla Castro, Argentina




The Journal of Clinical Investigation RESEARCH ARTICLE {THFa, IL1, LPS) {E040, BAFF. lymphotsuin-j)

Dominant-negative NFKBIA mutation promotes
IL-1B production causing hepatic disease with severe
immunodeficiency

Enrica E.K. Tan,"? Richard A. Hopkins,? Chrissie K. Lim,? Saumya 5. Jamuar,"* Christina Ong,** Koh C. Thoon,**

Mark J.A. Koh,** Eun Mong Shin,*™® Derrick W.0Q. Lian,"** Madhushanee Weerasooriya,”" Christopher ZW. Lee,"
Andreas Alvin Pumomo Soetedjo,® Chang Siang Lim,* Veonice B. Au,’ Edmond Chua,® Hui Yin Lee,® Leigh Ann Jones,?
Sharmy 5. James, ™" Nivashini Kaliaperumal,? Jeffery Kwok,! Ee Shien Tan,’# Biju Thomas,** Lynn Xue Wu,* Lena Ho,*
Anna Marie Fairhurst,® Flarent Ginhoux,” Adrian K.K. Teo,* Yong Liang Zhang,”" Kok Huar Ong,* Weimiao Yu *
Byrappa Venkatesh,® Vinay Tergaonkar,*™** Bruno Reversade,*=""" {gh Chuang Chin,** Ah Moy Tan,”?

Woei Kang Liew,** and John E. Connally?*2%#
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Dermatopathologic clue #5

Interface vacuolar dermatitis
neutrophils & lymphocytes

NFKBIA deficiency
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Pediatric Dermatology Vol 27 No_o 1 69-73, 2010

Sporadic Blau Syndrome With Onset of
Widespread Granulomatous Dermatitis in the
Newborn Period

Johansa Stocvesandt, MUIDL® Heaner Morbach, ML Tammy M, Martin, PhD.I
Manfred Lierhot, M08 Hermann Girschick, MDDt and Heoning Hamm, M.0,*

Widespread Granulomatous Dermatitis of Infancy

An Early Sign of Blau Syndrome

Julie V. Schaffer, MD; Pranil Chandra, DO; Brian R. Keegan, MD, PhD; Patricia Heller, MDY, Helen T, Shin, MD

Arch Dermaiol. 2007;143:386-391




Two pediatric cases of Blau syndrome
Donald A Glass I1 MD, PhDs, Jennifer Maender MD:, Denise Metry MD:..

Dermatology Online Journal 15 (12): 5




e Symmteric chronic polyarthritis
» Tenosynovitis, synovial thickenings
» Deformities, luxation

UVEITIS



Table 1 Members and subfamilies of the NOD-like receptor (NLR) family of proteins.

Name Family Gene Chromosome
MHC class Il (C-1l) transactivator NLR ClITA 16p13
Neuronal apoptosis inhibitory protein NLRB NAIP 5gq13
Nucleotide-binding oligomerization domain (NOD) 1 and 2 NLRC NOD1,2 7p15, 16q12
NOD-like receptor caspase recruitment domain containing NLRC NLRC3—-5 16p13, 2p22, 16g13
proteins 3-5
NACHT, LRR, and PRD containing proteins 1-14 NLRP NLRP1 17p13
NLRP2, 4, 5, 7-9, 11—13 19q13
NLRP3 1g44
NLRPG, 10, 14 11p15
NOD-like receptor with "unknown” domain NLRX NLRX1 11923
[ | |
LRR NACHT LRR LRR
CITA LRR
= L =
NAIP ler []er || BR [ NACHT I
— o - - - = =
NOD2 [lcarp||caro||  nacHT LRR{|LRR[|LRR |LRR[|LRR[|LRR[ |
. i ] | | J J i ]
NLRC4 [|irrllcarp| NACHT "|LRR[|LRR[|LRR ’I’! LRR[ILRR[|LRR| ]
NLRP1 [lPYRIN | NACHT |LRR||LRR||LRR||LRR||LRR LRR||LRR| |CARD ]
NLRX1 | NACHT LRR LRR LRR LRR| |




DAP fromgram e

negative bacteria ® ¢ [ R MDP from gram-
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. © positive and
® .negative bacteria

(a) ; — (b)
g MAP/SAP Kinases:
(Ub) p38, ERK, JNK
|
Inflammatory response

lTo nucleus y

Transcription of
inflammatory genes
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Dermatopathologic clue #6

Panniculitis & sarcoid
granulomas < 4 years

Blau syndrome (NOD2
— CARD15)
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) ®*  Hyperpigmented, hypertrichotic,
The H syndrome: A genodermatosis characterized by mdurgted plaques
indurated, hyperpigmented, and hypertrichotic skin Hearing loss

with systemic manifestations Short stature
Hepatosplenomegaly

Heart: cardiac anomalies
Scrotal masses
Hypogonadism

Vered Molho-Pessach, MD*" Ziad Agha, MD,” Suhail Aamar, MD," Benjamin Glaser, mp,*
Victoria Doviner, MD,* Nurith Hiller, MD." David Haim Zangen, MD.* Annick Raas-Rothschild, MD,"
Ziva Ben-Neriah, MD," Shalier Shweiki, MD,' Orly Elpeleg, MD,' and Abraham Zlotogorski, MD*"
Jerusalem, Isracl




The H Syndrome Is Caused by Mutations
in the Nucleoside Transporter hENT3

Vered Molho-Pessach,1# Israela Lerer,? Dvorah Abeliovich,? Ziad Agha,! Abdulasalam Abu Libdeh,?
Valentina Broshtilova,® Orly Elpeleg,® and Abraham Zlotogorskit-4.*
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Recycling by degradation of NAs (macrophages)
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Abnormal elimination of | ‘ Increased expression of M-CSF
dead cells receptor

|

Acumulation and infiltration by

Macrophage dysfunction macrophages




Dermatopathologic clue #7

Deep dermatitis & panniculitis
histocytic & emperipolesis

The H syndrome
(hENT3 mutations)
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NLRP1-associated autoinflammatory disease with epithelial

dyskeratosis Kevin Lemus-Arteaga MD%® | Rosalia Ballona-Chambergo MD
Wilmer Cérdova-Calderon MD® | Alex Ventura-Leon MD%7 |
Antonio Torrelo MD® | Felipe Velasquez-Valderrama MD**

17 members of a family ASAT AD Heterozygous 3
4 family members AS5P AD Heterozygous 1316
S | Family members  A&S&V AD H 3
m i rgcaai, o ADAT ASSP ABEYV MTTT R72BW T755M L813P F787_RB43del P1214R
2 (mother and son) M7TT AD Heterozygous 14
2 cousins R726W AR Homezygous 12
2 brothers T755N AR Homozygous 15
T—
2 siblings F787.R5843del AR Homozygous 3 B T T
2 sisters L813P AR Homozygous 17 FIGURE 4 A schematic view of the NLRP1 gene, Indicating the site of described genetic variants. CARD, caspase activation and recrultment
2 (unrelated) P1214R AD Heterozygous 12, present case damain; FIND, function-to-find domain: LRR, lewcine-rich repeats; NACHT, NACHT domain; PYD, pyrin domain.



@ RESULT: POSITIVE

One Likely Pathogenic variant identified in NLRP1. NLRP1 is associated with autosomal dominant NLRP1
gain of function syndrome.

Additional Variant(s) of Uncertain Significance identified.

GENE VARIANT ZYGOSITY VARIANT CLASSIFICATION
TGFBI1 c.466C>T (p.Argl156Cys) heterozygous PATHOGENIC

NLRP1 c.3641C>G (p.Prol1214Arg) heterozygous Likely Pathogenic

CFl Deletion (Exons 8-13) heterozygous Uncertain Significance
DOCK2 c.167A>C (p.GIn56Arg) heterozygous Uncertain Significance

LYST c.8306A>G (p.His27659Arg) heterozygous Uncertain Significance
NLRP12 c.753C>GC (p.Asn251Lys) heterozygous Uncertain Significance
RAB27A c.425T>C (p.Val142Ala) heterozygous Uncertain Significance

TAP2 c.730A>G (p.Thr244Ala) heterozygous Uncertain Significance
TOP2B c.2510T>C (p.Val837Ala) heterozygous Uncertain Significance

UNC13D c.271G>A (p.Val91Met) heterozygous Uncertain Significance
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Keratinocytes/ Epithelia Keratinocytes/ Epithelia 4{ Inflammation }
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ated autoinf i th epithelial dys! s ( i

AS4T ASOP A66V MT7T7T R726W T755N L813P F787_R843del P1214R

ETTE ETEE

ariant identified
7 members of a family ASAT Heterozygous

4 family members A59P AD Heterozygous
Several family members A66V AD Heterozygous
2 (mother and son) M77T AD Heterozygous
A R 726 W AR Homozygous
2 brothers T755N AR Homozygous
2 N F787_R843del AR Homozygous
Psisters [Eikf AR Homozygous

2 (unrelated) P1214R AD Heterozygous




ORIGINAL ARTICLE

Whole exome sequencing identifies a mutation for
a novel form of corneal intraepithelial dyskeratosis

Vincent José Soler, " Khanh-Nhat Tran-Viet,' Stéphane D Galiacy,’

Vachiranee Limviphuvadh,” Thomas Patrick Klemm,” Elizabeth St Germain,'

Pierre R Fournié,* Céline Guillaud,”* Sebastian Maurer-Stroh,>® Felicia Hawthorne,
Cyrielle Suarez,”> Bernadette Kantelip,” Natalie A Afshari,® Isabelle Creveaux,’
Xiaoyan Luo,' Weihua Meng,? Patrick Calvas,” Myriam Cassagne,**

Jean-Louis Arné,® Steven G Rozen," Francois Malecaze,” Terri L Young'®
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Figure 1 Corneal dystrophy pedigree. Arrows depict samples that
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Figure 2 Preoperative corneal
examination of the right eye and
postoperative clinical follow-up,
Preoperatively, the patient presented
with corneal opacification, corneal
thickening, and circumferential
comeclimbal necvascularisation (A),
An initial deep anterior lamellar
keratoplasty (DALK) (B) was performed;
the disease recurred resulting in
comeal graft opacification noted at a
2 manth postoperative clinic session
(C). After three DALK failures, the
patient underwent a type 1 Boston
keratoprosthesis procedure (D)
approximately 7 manths later,

were chosen for exome sequencing: individuals I:1 (unaffected), 11:2
(affected) and the proband 111:2 (affected).

Figure 3 Histopathological features of the original cornea sample, the first failed corneal graft, and vocal chord tissue. The original cornea (panel
A, herizontal bold scale; 100 um), first comeal graft (panel B, horizontal bold scale; 60 um), and vocal chord tissue (panel C, honzontal bold scale;
25 pum) show similar epithelial features: parakeratosis (vertical bold line), dyskeratosis (armows), and acanthesis. Other histological characteristics are
the absence of Bowman's layer and the presence of a stromal inflammatory infiltrate,



EXTENDED REPORT

A new autoinflammatory and autoimmune
syndrome associated with NLRP1 mutations:
NAIAD (NLRP1-associated autoinflammation
with arthritis and dyskeratosis)

Sylvie Grandemange, - Elodie Sanchez,** Pascale Louis-Plence,**

Frédéric Tran Mau-Them, > Didier Bessis,** Christine Coubes,” Eric Frouin,”
Marieke Seyger,” Manon Girard,” Jacques Puechberty,” Valérie Costes,*®
Michel Rodiére,® Aurélia Carbasse,® Eric Jeziorski,*® Pierre Portales,”
Guillaume Sarrabay, "** Michel Mondain,*'° Christian Jorgensen,>* "'
Florence Apparaillg,’--“-” Esther Hoppenreijs,'? Isabelle Touitou,"**

David Genevieve®**

Table 1  Summary of the main clinical and biological

features of patients
Patient 1 Patient 2 Patient 3

Dyskeratosis - + +
Arthritis + + +
Recurent fever + + +
Chronic infection + - +
Recurrent elevated CRP + + +
ANA - + +
Vitamin A deficiency - + +
High transitional B cells + - +

Patient 1

Yot 9
o e’ 14"
-
. -

Patient 2

Patient 2

Patient 3




Germline NLRP1 Mutations Cause Skin Inflammatory
and Cancer Susceptibility Syndromes
via Inflammasome Activation

Franklin L. Zhong,’ =7 Ons Mamai," "7 Lorenzo Sborgi,” Lobna Boussofara,® Richard Hopkins,” Kim Robinson,’
lldikd Szeverényi,” Takuya Takeichi,”'* Reshmaa Balaji,” Aristotle Lau,' Hazel Tye,"""" Keya Roy,’ Carine Bonnard,’
Patricia J. Ahl,” Leigh Ann Jones,” Paul Baker,"™"" Lukas Lacina,' Atsushi Otsuka,” Pierre R. Fournie,™

Frangois Malecaze,”* E. Birgitte Lane,” Masashi Akiyama," Kenji Kabashima,'-” John E. Connolly,” Seth L. Masters,’"""
Vincent J. Soler,”® Salma Sarmir Omar,’® John A. McGrath,'” Roxana Nedeleu,' Moez Gribaa,* Mohamed Denguezli,®
Ali Saad,” Sebastian Hiller,” and Bruno Reversade! 215.168.18.%

A creTp1az 547 a38-5,457 832
Emint 12 a 4 5 ] TES 10 i 1k 13 14 1618 17
a1 1 | Wl | (1N} | 1 | | [ N -
MRF T I 1 B B B I L =
N . : "'-"-':.-_-I -
weer 1 T TR R
- T pFTET_Rbdidel
- T TrTememeell L FKLG-EGA MSPC-RO-1 i3
i TTTTem e -y
B juman 1 -MAGGAWGELACY LEFLEKEE LA EFOLL LANKAN SRS S 5GET BA) PER T S GHEVAS Y LVADY GEORAWD LALH THE QNG LAS LEAQAQEGRGH - 92
Chimpanzes 1 -MAGGAWGRLACYLEFLEKEELEEFQLLLANRAN SRS S 5GET PAQPERT SGHEVAS YLVAQY GEQRAWD LALH TWEQMGLRS LCTQAQEGRGH - 92
Macague 1—naﬂ.ulﬂsl.t.u:!1.3Lu;msmmmsassamrmammnwmmmwmewm: -92
Marmaset 1 ~MAGGAWGRLACYLELLEKEELKKFOFLLTHEVISRGS SGET PAQPERTSGHOVAS HLVADY GEQQAWDLATH INEQUGLAS LCAQAQEERGH - 92
Gibbon ‘l—ma.t.u:mmmmmsmammmamnﬁwﬂmmammmmﬁzma -82
Horse 1 -MAGGAELOWENY LES REKKEPKEFOLRLED - ANSRIS PGETVAQY - EASGEEVAS ALVALY GORQAWD LALLTORRMD LSRVS IOAHRERRS - 90
Dog 1 -MACRV WO LARY LEMMGEEELEEFQLRELLEQQFWGD P PHALRAQ LGKARGLEVA SALVAQY GEQUAWVLALR TWEEMG LSRLCAQSRAERGL - 92
conservation Lol - Wi LU - . HE S L alL LD R L o o e oW
A ' i MIPCTR-T W
PASAT PABEV p.MTTT
MIFC-TH-1 MEFC-RO-1 MIEPCFR-1
o Germline, gain-of-function NLRP1 mutations cause MSPC

L ]

and FKLC syndromes.

The Pyrin (PYD) and LRR domains of NLRP1 inhibit its self-
oligomerization.

NLRP1 mutants cause skin hyperplasia via paracrine
inflammatory signaling.

FHLC-E0-1 m 3




Germline NLRP1 Mutations Cause Skin Inflammatory
and Cancer Susceptibility Syndromes
via Inflammasome Activation

Franklin L. Zhong,’ =7 Ons Mamai," "7 Lorenzo Sborgi,” Lobna Boussofara,® Richard Hopkins,” Kim Robinson,’
lldikd Szeverényi,” Takuya Takeichi,”'* Reshmaa Balaji,” Aristotle Lau,' Hazel Tye,"""" Keya Roy,’ Carine Bonnard,’
Patricia J. Ahl,” Leigh Ann Jones,” Paul Baker,"™"" Lukas Lacina,' Atsushi Otsuka,” Pierre R. Fournie,™

Frangois Malecaze,”* E. Birgitte Lane,” Masashi Akiyama," Kenji Kabashima,'-” John E. Connolly,” Seth L. Masters,’"""
Vincent J. Soler,”® Salma Sarmir Omar,’® John A. McGrath,'” Roxana Nedeleu,' Moez Gribaa,* Mohamed Denguezli,®
Ali Saad,” Sebastian Hiller,” and Bruno Reversade! 215.168.18.%
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Homozygous NLRP1 gain-of-function mutation in D o
siblings with a syndromic form of recurrent e

respiratory papillomatosis = = : :
AS4T (AD)
Scott B. Drutman®, Filomeen Haerynck™’, Franklin L. Zhong™**"", David Hum™", Nicholas ). Hernandez®, :ﬁ iﬁ: FELAN -EIL R T

Serkan Belkaya®, Franck Rapaport”, Sarah Jill de Jong®, David Creytens®", Simon J. Tavernier™", Katrien Bonte",
sofie De Schepper, Jutte van der Werff ten Bosch™, Lazaro Lorenzo-Diaz"™?, Andy Wullaert'™9, Xavier Bossuyt™*,
Gérard Orth', Vincent R. Bonagura™¥, Vivien Béziat™™°, Laurent Abel™"™?, Emmanuelle Jlovanguy™™®,

Bruno Reversade“*"™", and Jean-Laurent Casanova™"o¥=2
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CASE REPORT

Mucocutaneous dyskeratosis with periodontal destruction and
premature tooth loss

Michelle Agostini, DDS, PhD*" Renato Valiat, DS, PhD," Jorge Esquiche Ledn, DDS, PR

Mirio Jos¢ Romahach, DDS, MSe,* Crispian Scally. MD. PhD," and Oslei Paes de Almeida. DDS, Phiy*
University of Can ; i and University of Planalto Carinense. Lages, Brazil: and
UNIVERSITY €0l NI NIVERSITY OF BRISTOL. UNITED KINGDOM

W et e corse ol a0 DG-menthaled Doy svbo presented an exuberant eryibesmeious gingial ssvelling and severe oth
mability. Radicgraghic examination confimied alveolar bone loss, and gingival biogsy showed epstheliom containing numeros
dyskeratotic colls. Becawse of feeding diffioulties, the enlarged gingival tissue and invobuesd teeth were removed,. Oioe year Lter,
similar prodilens woeve encounbensd during the engtion of the deciduous scond molam. The patiend also exhilsited papular skin
lesions. Hisinpathologic featuns on biopsies of the skin and onal lesions were similar, The ana] cataneous lsions presented by
70 in o father and « ] g ehyskieratosis benigna
imtraeprithelialis mucosae of cutis hereditana—the sole wpon in the English Linguage. To avosd confusson with heieditary benign
Intrapithelial dhskeratosls (Witkop-von Sallmann syndrome; we have renamsed the condition as mucocutsneois dyskerosts with
periodontal destiuction and moth Toss, (Dval S Cival Wed Cival Pathol Oval Radiod 200 201 3:254-25%

thts patient wene similar o fhose described by From o al, in




Jowarnal of Cutameaus Pethology 1978: 5, 105115

Dyskeratosis Benigna Intraepithelialis
Mucosae et Cutis Hereditaria
A Report of this Disorder in Father and Son

E. FROM, H, P. FHILIFSEN AND 1. THORMANN

Drepartment of Dermatclogy, Marselisborg Hospital, University of Azrhus, and Department of
Oral Fathology, Royal Dental College, Aarhus, Denmark
'l

A congenital syndrome affecting the skin, oral mucosa and bulbar conjunctiva is reported in father
and son. Skin lesions consisted of brownish papules with central keratotic plugs, Trauma was able
to provoke lesions, [n addition, changes of oral mucos with premature loss of the teeth, and
recurrent eye symploms with conjunctivith were present. Histological examination of specimens
from skin, oral mucosa and conjunctiva revealed a uniform picture of dyskeratosis (gingle cell
keratinltzation), The symptoms reparted do not seem to it into any of the existing muco-cutancous
syndromes. An autosomal dominant mutation is suggested as the canse of the disease.




REVIEW

Autoinflammatory Keratinization Diseases—The Concept,
Pathophysiology, and Clinical Implications

Leszek Blicharz' "' -« Joanna Czuwara'! " . Lidia Rudnicka'" . Antonio Torrelo?

Pathomechanism Resulting phenotype

Aberrant IL-1-family signaling

Deficiency of the IL-36 receptor antagonist (DITRA) Pustular psoriasis
Deficiency of the IL-1 receptor antagonist (DIRA) Pustular psoriasis
NLRP1 hyperactivation Epithelial dyskeratosis

Disorders of NFkB and/or aberrant TNF activity
CARD14 hyperactivation; PRP; CAPE
Adaptor protein complex 1 subunit 01C (AP1S3) deficiency Pustular psoriasis, PPPP

Other miscellaneous mechanisms

Mevalonate pathway abnormalities Porokeratoses

Janus kinase 1 hyperactivity Eczematous & icththyosiform
Proteasome maturation protein deficiency KLICK

Epidermal growth factor receptor deficiency GI and cutaneous 1

ADAM17 GI and cutaneous 2

Mixed mechanisms Hidradenitis suppurativa



Dermatopathologic clue #8

Keratoacanthoma-like & NLRP1-associated AID
dyskeratotic keratinocytes | with epithelial dyskeratosis




Take-home messages

w 0O & 2

Study as much Look sharp Think a lot Remember
as you can they’re kids
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Study as much Look sharp Think a lot Remember
as you can they’re kids

Paquita Torrelo

i

Juanita Torrelo José Maria Torrelo

Stay alert, never trust...



