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Immunity to C. albicans
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C. albicans recognition . . .
9 Role of Th17 cell cytokines in Candida control
Pattern recognition receptors for C. albicans: " . - i
- Toll-like receptors: TLR2, TLR6, TLR4 o Memony Th7 ool ;"“ ,_‘u ._o e e a

- C-type lectin receptors: Dectin-1, Dectin-2, Mannose receptor, DC-SIGN...

yp p p Q g 01 .

)
e
Dwrsdratic celly o o I °
|L-|g g |L-L3}L \Q 2

° B ula? ,éf_,
o of

AL

f

s ~w

Monscytey/macrophages
Manese  fGiucans BeGlscans  Masnan Mamnan Mannsn  feuce Munnar  Msnsn
Colrbord]  FLME frManecside [ilkedy Chtin  [deked) (o lanbed) AT Bhucans padeked)  (-bnbed

'
v
"
i
i
T

PMN recruitment and activation
Antimicrobial peptide secretion
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AD-HIES and STAT3

) e NEW ENGLAND « To date more than 250 patients carrying mutations in STAT3

= JOURNALof MEDICINE have been published

N = ' + The mutations found cluster mainly in the DNA-binding and the
' SH2 domain of STAT3

« All mutations found are heterozygous

[E rreenEsmETOC| MOME | 8
UNNVERAITY COLLEGE LOMBON | Gl NEIS

ORIGINAL ARTICLE

< B Velume 357:1608-1619 October 18, 2007 Number 16

STAT3 Mutations in the Hyper-IgE Syndrome

. David M. Fruchs, M.D., Havry L Malech, M.D., John I Galiin,

il

s, Ph.
, PhD., Adeline B, Whinay, B.A., Jovanka M. Voyich, Ph.D., Jamaes AL,

M.D., Scont D. Kobayazhi,
Muzsev, M.D., PhD., Cristina Woellner, M Se., .Ifanldfn A ','m'{i’rr_ PhD., Jmull;ﬂu' A Puck. M.D., 3 1
and Bodo Grimbacher, M.D. - | Ks91E
* In 2007 we described mutations in the Signal Transducer and w sl |
Activator of Transcription 3 (STAT3) to cause AD-HIES I =
« STAT3 was also called an “acute phase response factor” o
205 of 256 HIES patients have heterozygous mutations in STAT3

Protection against
intracellular pathogens
(eg. viruses, bacteria)

JAK-STAT Signaling

Th2 Protection against
IL-4 extracellular pathogens
:t'fs (eg. parasites, bacteria)

Th17 |Protection against
IL-17A/F | extracellular pathogens
IL-22 (eg. fungi, bacteria)

Treg

E. Deenick & S. Tangye, Immunol. and Cell Biol, 2007

o - X
STAT?? patl_ents display Iow_proportlons Role of Th17 cell cytokines in Candida control
of circulating IL-17-producing T cells
Mutations in STAT3 and IL12RB1I impair the L e 0 w '

development of human IL-17-producing T cells

-
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» Impaired T"1.? cell differentiation in subjects with
autosomal dominant hyper-IgE syndrome

e FSESAR Y -

e Deficiency of Th17 cells in hyper IgE
syndrome due to mutations in STAT3

tion 3

Novel signal transducer and activator of transcrip
(STAT3) i duced Ty17 cell s, and variably
defective STAT3 phosphorylation in hyper-IgE syndrome
e T pmw e Molecular explanation for Ehc contradiction
Lars F. Schirnbe,” Lo 0. Woom M. G 0" Benkerd . § betwy ystemic Th17 defect and localized
bshargy [l T MOS0 08 hacterial infection in hyper-IgE syndrome Pathogen clearance
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STAT1 Mutations in Autosomal Dominant
Chronic Mucocutaneous Candidiasis

Frank L. van de Veerdonk, M.D., Ph.D., Theo S. Plantinga, Ph.D.,
Alexander Hoischen, Ph.D., Sanne P. Smeekens, M.Sc.,
Leo A.B. Joosten, Ph.D., Christian Gilissen, Ph.D., Peer Arts, Ph.D.,
Diana C. Rosentul, M.Sc., AJ. Carmichael, M.D.,
Chantal A.A. Smits-van der Graaf, M.D., Ph.D., Bart Jan Kullberg, M.D., Ph.D.,
Jos W.M. van der Meer, M.D., Ph.D., Desa Lilic, M.D., Ph.D.,
Joris A. Veltman, Ph.D., and Mihai G. Netea, M.D., Ph.D
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Figure 1. Pecigree of Fammily 1with Autosomal Dominant Chonic Mucoc-
d Glnical

Panel

bleck.

bals).
members.
‘candidiasis of the feet and severe oropheryngesl chronic candiciasis (Pandl
B). Patients 1 and 2 also have other atoimmune disorders, dithough the
menifestations of GVCin Petient 3 arelimited to the feet.

Van de Veerdonk et al, NEJM, July 2011
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Figure 4. Confirmation of STATI Mutations in Patients with Chronic Mucocutaneous Candidiasis (CMC).

Shown are the pedigrees of four additional families with autosomal dominant CMC: three families from the United
Kingdom with CMC and thyroid disease (Families 2, 3, and 4) and one Dutch family with CMC and esophageal carci-
noma (Family 5). In these families, 11 patients were tested for STAT1 mutations. Patients in Families 2, 3, and 5
were found to have mutation Ala267Val, and those in Family 4 were found to have mutation Arg274Trp. NT denotes
not tested.
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Gain-of-function human STAT1 mutations
impair IL-17 immunity and underlie chronic
mucocutaneous candidiasi
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Liu et al., J.Exp.Med. 2011

R274Q is a gain-of-function mutation R274Q acts in a dominant fashion

Liu et al., J.Exp.Med. 2011
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Liu et al., J.Exp.Med. 2011
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Brown - recessive, associated with complete STAT1 deficiency
and intracellular bacterial and viral disease
Blue - recessive and associated with partial STAT1 deficiency
and intracellular bacterial and/or viral disease
Green - dominant and associated with partial STAT1 deficiency
and Mendelian susceptibility to mycobacterial disease
Red

Published mutations in STAT1

- gain-of-function (phosphorylation) mutations,
the phenotype is CMC

Liu et al., J.Exp.Med. 2011
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STAT1 mutations detected in Freiburg:
8/12 unrelated families and 3/10 sporadic patients
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The fungal host defence
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Target cells, e.g.
- Lung/gut epithelial cells
- Keratinocytes
- Fibrolasts
- Chondrocytes/Synoviocyes|
- Macrophages/DCs
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CME-Summary

Please identify the one mistake:
Susceptibility to fungal infections may be caused by:

- homozygous mutations in the IL17-receptor casanova. cience 2011

Meager, JExpMed 2010
Casanova, JExpMed 2010

Netea NEJM, 2011
Casanova, JExpMed 2011

- autoantibodies against IL17 and/or IL22
ain-of-function . .
- dominant negative mutations in STAT1

Minegishi, Nature 2007

- dominant negative mutations in STAT3 Grimbacher, NEJM 2007

Grimbacher, NEJM 2010

- homozygous mutations in CARD9

- mutations in Dectin-1 confer risk Netea, NEJM 2010

Casanova, Science 2011

- dominant-negative mutations in IL17
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A new gene causing early-onset CVID

identified by Gabriela Lopez-Herrera

Clinical phenotype in 5 patients with

autosomal-recessive CVID

# Patients

<2years
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18G low
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1gM low
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Cerebral

oratory values in patients with homozygous mutations in LRBA

Patient # Patient1 | Patient2 | Patient3 | Patient4 | Patient5
Mutation 126575 126575 | R1683X E59X 12 el
Lymphocyte counts:
Age at measurement 5 iy 2y &y iy
€D3 (cells/pl) 900 2073 2350 5.716 355
0450 ooasw) | w20 T goo2ag T gwang L
CD4 (cells/pl) 685 767 1.290 1.061 %2
02400 (@200 | oiam owigo | oo
CD4 CD45RA ND N.D
(230-770)" (27-833)° (27833 8
CD4 CD45RO 553 588
ND (240-700)" ereror 1| aererop ND
CD8 (cells/pl) 380 1.200 1082 4707 o 165 |
0100 (0i20) (200500) (0500) 00
CD8 CD45RA 1.003 941 1.991
ND @onor | oser | aosoer T ND
CD8 CD45RO 473 627 374
ND qorazr 1| gsarsp 1| asarsp T ND
Age at measurement 5y 10y 16y 16y 19y
NK cels (cells/ul) 260 190 35
(100-1.000) (70:1200) 01200 * N.D. N.D.
€D19 (cells/pl) 280 300 219 69 121
(2002100) (200600) (200-600) e *|  @oosto)
Switched memory B cells
DT 0 1 08 0.89
(CD19" CD27" IgM—, i - 08 1 891 No.
% of total B cell) (39162) @85163) i) @28)

Linkage analysis in one AR-CVID family

Family A

ni n2 n3 na ns ne

Chromosome
4q, 5 and 12
LOD=2.08
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ViSSEmse mulEiien i Lipopolysaccharide responsive beige-like

Lipopolysaccharide responsive beige-like anchor protein ety priey (Ueim)
(LRBA)

Family A Family B
d g Family C Family D

i n2 n3 ni n2
nroon2 n3 n4 us e
¢ 7 c G
T[T L] G G A A A G TTC TTT
= : A\
Missense Mutation Nonsense Mutation Nonsense Mutation 111114bp
Missense Mutation ATT > AGT 126575 CGA= TGA GAA > TAA Deletion
ATT > AGT 126575 R1683X E59X incl. E1 + E2

Highly conserved residue, mutation not found in 128 healthy individuals of .
arabic heritage 200 alleles from Caucasian healthy donors

16 consanguineous families analyzed

LYST is a beige-like protein mutated in
Chediak-Higashi syndrome (CHS)

No protein expression in LRBA-deficient patients

FHLS  FHL4

Hes

The LRBA gene mMLRBA has diverse isoforms and orthologous

gDNA: 752,397 bp (58 exons); mRNA: 9,899 bp; Protein: 2863 aa (319KDa) LBAa

RAcL
WDL LB

Armadillo/beta-catenin-like repeats
Halzfeld M. The armadillo family of structural proteins. 1999

‘WD40

hLBA

r N 1 dLBA

| [Trensmembraneregion | | dBA

. CDCAL

N- [ ST WBW Domain LSVA
hFAN —————————————

PKA RII binding sites R ! CHS1

De Lozanne, A. The role of BEACH e 2 mBG

proteins in Dictyostelium. 2003 -

Beige and Chediak-Higashi _— L.
Wu WL, Structure-function analysis of the —— significant homology no significant homology
BEACH prolein LvsA.2004

Ward DM, Chediak-Higashi syndrome: a
clinical and molecular view of a rare
lysosomal storage disorder. 2002

DHC-N1
Based on sequence homology

Human LRBA shares 85% homology with murine LRBA

Wang JW et al, 2001
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LRBA-deficiency shows reduced T and B cell proliferation

-ty WP A-deficiency
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LRBA-deficiency leads to an increased susceptibility
to apoptosis in B and T cells
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BAD phosphorylation is reduced in starved EBV

cells and is restored after LRBA reconstitution

'A CAMP-Protein Kinase A
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Mitochondria, apoptosis Cytoplasm, cell survival
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Possible role of BEACH proteins in autophagy Reduced autophagy and organelle accumulation

in LRBA-deficiency

gy: Is a cellular ion pathway important for recycling of organelles and proteins.
Itis important in adaptation to starvation, in cell survival, immunity, development and cancer. CD19+ cells

GFP-mLRBA-

BEACHWD Lysosomes Verge
... +BEACH proteins have been suggested to participate in CD19+ cells

Autophagy (Kaplan et al, 2008)

“Lysosomal destabilization contributes to apoptosis in mm Heallhy gy R1683X

germinal centre formation (van Nierop et al, 2006)

+
Q.
Wang JW et al, 2001; °
@
: oy
Starvation 3
This is the o
colocalisatio /e }g_ |
LC3 nofLyso (9 3
° and LC3 Z=
Isolation (80S) e 85
membrane =8
B £ e e x “ Controll
ImageStream G = Golgi apparatus, M = Mitochondria, * = autophagosomes,
Simon, K., et al, under revision (arrow)= centrioles Data from Katja Simon

Data from Lennart Hammarstroem

We keep screening for LRBA deficiency Summary

o <LRBA is a new genetic defect associated with earl
& oo 2 &
o o N
e\&'w ° R 29400“@ @q?w‘ @q‘ee@ onset CVID

<-LRBA deficiency is characterized by:

<-Low B and T cell activation

<Increased susceptibility to apoptosis

<-Reduced BAD phosphorylation

<-Reduced proliferation

<-Reduced autophagy
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