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Test. Diagnose, Treat.
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The clinical practice of Immunology, as defined by the
World Health Organisation (WHO) encompasses:

the study, diagnosis and management of patients with
diseases resulting from disordered immunological
mechanisms, and conditions in which immunological
manipulations form an important part of therapy.

o services for patients with immunodeficiency, autoimmune
disease, systemic vasculitis and allergy.

o services for diagnostic problems in patients with undefined
immunodeficiencies or complex multi-system disease

closely linked to cutting edge science and
new immunomodulatory therapies.
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The immune system

Infection of the human body by pathogenic microorganisms such as bactesia, viruses, parasites or fungi triggers the
immune response. it ecours in 2 two-siep process: innate mmunity hatts the infection, and adaptive immunity
subsequently clears it.

Innate immunity Adaptive immunity

‘Components of microorganisms bind 10 Toll-like Dendritic cells activate T lymphocytes, which inftiates
recepiors located on many cells in the body. This adaptive immunity. A cascade of immune reactions
activates innate immaunity, which leads o inflammation follows, with formation of antibodies and killer cells.
and to the destruction of ivading microonganisms.
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The prize was divided equally, with
one half jointly to:

BRUCE A. BEUTLER &

JULES A. HOFFMANN for their
discoveries concerning the activation
of innate immunity

and the other half to:
RALPH M. STEINMAN for his

discovery of the dendritic cell and its
role in adaptive immunity.




ANO2zOAOTIA

11
OAOI Ol OPTANIZMOI
EINAI ENA “MYZTHPIO APMONIAY"”

oL LEPN KAOE opyaviGHOU,
- Opyava, Lotoi, Kuttapa, eni HEpouc opyavidia -,
éxouv KOLTOLLEPLOEL AVAULECA TOUG

TLG avayKaieg Asttoupyieg yla tnv umapén tng {wng Ko
oAANAenidpouv usraﬁu TOUG UE Eva cUVOETO,

oAAAd avoTNPA KOOOPLOUEVO TPOTIO.

(amo J Klein, 1982)



OLVOGLOKO GUOTNMOL:
oUVOAO avVoooiKovVwV KUTTApwWV & ouotwv/pecolafntwv
IOV CUVUTTALPXOUV O oUVOEeTa dikTua e
e€ALPETIKN - AEMTA LOOppPOTILAL

... MWOAIKO ...

arro Immunology Today, 1989



c BAABnN o€
ka@oploTika otadia
¢ dtapoponoinonG-wPLHOVoNG-EMKOWVWVLOG
TOU KUTTAPOU N TNG AlVOGOOIAVTINGNG

N aovoia KUTTAPWV 1] OUCLWV
odnyei o€ voco
MNpwtona®nc AvoooavENAPKELDL
NAA: “in vivo” neipauata tng quong

odnyouv

GTNV KATOVONGH AVOOOTIAOOYEVETIKWVY HNXAVICHWV VOGH LATWV
oTNV AVATTUEN HEYAAOU apLlOpoU OepameuTikwy EpYAAELWV



NAA

VOO LOLTOL TOU OLVOOOTIOLNTLKOU CUOGTAMOTOC
WG amotéAeopa eAAsippatoc, Statapaxic n Sucpudpuiog
C Ttov 0dnyElL o€
MELOVEKTIKNA | AavOaopévn avocoanavinon
H
‘EAAEppo/amovoia Kuttapwy i/Kat Hopilwv == AoLpwén

NavOaopévn anavinon/aviidpaon os afAaBeic ovoiec/LopLa = AAAEPYLA

Anoucia pHopilwVv KoL GUVEPYOGLOG OVAHECA TOUG= 0LUTOOVOOia, KOKONOELOL




MpwtonaBeic AVOGOOVENAPKELEC
(taéwvounon 1UIS, Picard et al, 2015)

* ZUVOUOOUEVEC AVOOOQVETAPKELEC T- Kol B- KuTTApWV
 Zadwc kabopilopeva ocuvdpopa MAA
* AVTIOWHOTLKEC AVETIAPKELEC (MPWTOPXLKWC)
* Noonpota avoolakng dSucAettovpyiac/duopuduiac
e Zuyyevn eAAsippota Twv GoyoKUTTAPWY
(w¢ mpocg Tov aptdBuo, /Kot tn Asttovpyia)
* EAAsipporta tng duoknc/svéoyevouc/Epdutnc avoolag
* AvutodAeypovwOELC SLaTapaxEC
*  AVETAPKELEC CUUMANPWLOTOC

¢ «@awotunika avtiypoda» avooOaVENAPKELO ...

... AbLEUKpPIivVIOTEC AVOOOQVEMTAPKELEC ...




“EAeyée - Alayvwoe - Ogparnevoe”
1o 2017
TovieTal n avaykn avénong TG EPEVVOLC
oto nedio Twv 2naviwyv Mabnoswv
n Epeuva odnyel oe:

O ETUTEVYUATO TTOU EMLTUYXAVOUV TNV KOTOVONON TWV
noBoPpucLOAOYIKWY LLNXOVLIC LWV

O TNV awtoAoyikn / akpBni dtayvwon
O TNV AVATTTUEN OTOXEUUEVWV-OTTOTEAECUATLIKWY BEparmelwy



AvoocoOepartreia
(kai ... mpoeuUAain)

NapéuBaon o€ vooiuaTa

aIOTTOIWVTAG MOPIA R KAl HNXOVIOHOUG TOU
OVOOIOKOU CUCTAMOTOG O& HEYAAO EUPOG
OVOOOAOYIKWYV VOO |HATWYV

UTTOKOO10TWVTAG / avaoTEAAOVTAG / TPOTTOTTOIWVTAG



o Jenner, evw eupoAialel naidi

Qc I'IpO)\I‘]I'ITIKI"] uéeo{)oq KaTd TwWV aoBeveiwy,

cOaA0UO AN nn\/cr TOU 1QA11 A1 T~ 171 A
cyu |J|...|UUU||r\c_ UII\, |JAC.5 1IVu 10VUU Ul., 11U 1/ 179,

KaTa TNnC €uAoyiac ano Toug EAANvec 1atpouc
EpupavounA Tipovn kal Iakwpo MuAapivo.

Ava@opec yia Tnv auguva undapyxouv ndn oTov
®oukudidn (lMeAornovnoiakoc noAgUoc)



AvoOooOTToINTIKO OCUCTNMA
aAAQYEG ME TNV TTAPODO TNS NAIKIOG

AAAayEG oTnVv aAAoavayvwpion
AAAayEg oTnv aAAoaTtravrnon/aAAoavTidopaon
AAANOYEG OTNV QPAPMAKOKIVNTIKA
AAANOYEG OTNV AVOOOKATAOCTOAN

¢

OepPATTEUTIKEG OTPATNYIKES Yia BeATIiWON EKBaong



*  YMOKOTAOTOON TWV AnOVIWV OTOLXELWV
(avtiowpota — Eviupa - KUTTOPOKIVEC)
-y-cdoupivn (1952) - ivig / scig
-ADA-PEG
-IFN-y
* Evuodwon/énupiovpyia avoxng
(o€ aAAepylya voonpotal)
* AvooomnapEppacn / avoocoppuBuion
(avoookataoTtoATiKA GAPHAKO, HOVOKAWV. AVTILOWMOTA, KUTTOPOKIVEG)
e Amokoataotoon
-METAUOOYXEVUON (0 PXEYOVWV ALLHOTIONTIKWY KUTTAPWYV - 1968)
-Tovidiakn Bepaneia (1990 evapén, 2001 smtuyia)

Kol

* ...0VOOO0dLEYEPDN
(epBOAwa yia Beparmneia kapkivou)



MpwtonaBeic AVOGOOVENAPKELEC
(taéwounon IUIS, Picard et al, 2015)

* ZUVOUOQOMEVEC AVOCOaVENAPKELEC T- Kat B- kuttadpwv
* JYadwc kaBoplopeva cuvdpopa MAA
* AVTIOWUOTLKEC QVETIAPKELEC (TTPWTAPYLKWC)
* Noonuoata avoolakng duoAsttouvpyioc/duopudplag
e Juyyevi eAAslppaTa TwV GOyOKUTTAPWY
(w¢ mpo¢ tov aplBuo, n/kat tn Asttoupyla)
e EMeilppata tneg duowknc/evboyevouc/Eudutne avoaoiag
e AutoPpAeypovwoeLlc SLaTapayEC
e AVETIAPKELEC CUUTIANPWHLOTOC
e «@alvoturmika aviiypada» avoooaVETIAPKELAS ...

... ASLEUKPIVIOTEC AVOOOQVETTOPKELEG ...




2UVOUQIOMEVEC OVOCOOVETTAPKELEG
(T & B kuttapa)

Bapeia Mikt/ZuvSuaopévn AVOOOOVENTAPKELDL
(BZAA/SCID)

AoLpwéerg, xpovia diappotra, EKlepa,
kaBuotEpnon avantuénc

2uvnOotepn popdn tn¢
n ®uAoolvdeTn

(Avenapkela ékppaong tne y-aAUoou
tov untodoyxéa twv IL-2, IL-4, IL-7, IL-9, IL-15, IL-21)

avendpkela tngy, alvoidag / X-SCID



Bapla 2uvduaopevn AvooavenapKeLo
BZAA/SCID
1968, Lancet

Immunological reconstitution of sex-linked lymphopenic
immunological deficiency.

Gatti RA, Meuwissen HJ, Allen HD, Hong R, Good RA.

1970, Clin Exp Immunol.

Successful bone marrow transplantation in a patient with
humoral and cellular immunity deficiency

A. J. Ammann, H. J. Meuwissen, R. A. Good, and R. Hong



B2AA/SCID

EMElyovoa MOLOLATPLKN KATACTOON

QLLLECT) OEPATIEUTLKN OVTLHETWLON
METAMOOXEUON
OLPXEYOVWV QULLOTIOLNTLKWV KUTTAPWYV



X-SCID
(T-B+ lymphocyte immunophenotype)

(From: Pesu M. et al.Immunol Rev 2005)

-2, IL-4, IL-7
IL-9, IL-15, IL-21

X-SCID

Jak3—-SCID



2uvluaopEvec avoooavemapkelec (T & B kuttapa)

vc, Jak3
Pro-NK
S ®
common ¥0 Thymus
hematopoetic |y bhoig CD3d @ @ 5
stem cell progenitor

@4’@ @ ZAPTO @ CcD 4

T é—’ TAPL,2
HLA
class|| O CD8

Gg) CD3y
myeloid cells Pro-B Pre-B immature B-cell
oT+®—E®E—®
ADA/PNP
RAG 1
RAG 2
Artemis

Moshous, 2010




KL OMWC ... KopitoL 15 etwv ! !



Kopitol nAwkiog 14 etwv
HE OLUTOAVOOEC EKONAWOELG
napaneUPOnke Aoyw vmoyappoodatpLvoLpiog
novu dtamotwOnke o€ Mepldpeptkd NoookopELo

AAwnekia, Aeukonevia kal unobupeoeIdIoNOC
ano 4etiacg

vOOonAEgia yla nveupovia o€ nAikia 6 eTwv
OUXVEC WTITIOEC oTNV nNaidikn nAikia



ANA, a-DNA,ENA ,AMA-ASMA-ACA-PCA, TGHA, MHA -ve

IgG mg/dI 566 @T: 955-1995

IgA mg/dl 26 44 dT:85-214

IgM mg/dI OT:65-372

Abs Te IU/ml dT:>0.1

Abs Hib mg/I 0.3 OT->1

Abs Pn IU/ml Metd Prevenar dT:>60

E€eTaldpevog MapTupag RPI (®T:0.68-1.80)

Xwpic SLéyepon 170 778
anti-CD3 10016 16296 0.63
Xwplg dLEyepon 213 211
PHA 17.495 19.842 0.88
PWM 13.112 13.742 0.95




AvooodalvotuTtoG AepdoKUTTAPWY TEPLPEPLKOU OLLUATOC

Lymphocytes
9% 1017 ®.7.1.000-5.300

CD3+(Lymph) Tcells

71% /26 800-3.500
CD3+CD4+(Lymph) T-helper

40 % 409 400-2.100
CD3+CD8+(Lymph) T-cytotoxic

22% 225 200-1.200
CD3+CD4+/CD3+CD8+ )

1.8

CD19+(Lymph) B-cells

13.9% 157 200-600
CD3-CD16/56+ (lymph) NK cells

10.9% 128 70-1.200
CD4+CD45+RA 9.5%
CD4+CD45+RO 89.9%
CD3+HLADr (on CD3) 21.3%
T+B+NK 96%
CD3’ TCRy&+ (on CD3+) 22%
MapOéva e LOOTUTILK HETAOTPODN 86.8%
(Naive non switched on B)
Memory Non switched on B 5.6%
Memory switched on B 2.2%




AlodpopodLOyVWOTIKEG OKEYPELC ...

niéavn
Koivn MoikiAn Avocoavenapkeia
(CVID)
?

CID

evapéng y-odpaipivng
Jepamneio UMTOKATAOTAONC




KaAr tropeia yia 9 unveg, Opwg:
NOIJWEEIC

AvartrveuoTikou ue eupnuata otnv HRCT &
TIVEUMOVIOKOKKOG OTNV K/a TITUEAWV
QVTIMIKPOBIOKA aywyn iv
Bpoyxookotrnon: truwdng Bpoyxitida
PCR BAL: EBV (+)

ATTOOTNHA £CW YEVVNTIKWY OPYAVWYV KOl OUAOCTOMATITIOO
K/a koAtTikou: Candida (+) — Staph.aureus (+)
Aueoo mmapaockeuaopa: HSV1 (+)

A\EUKOTTEVIA

MueAoypaupa: Xwpic TTaBoAoyIKa eupripaTa



dAeypovn palokwv poplwv (ap) akpou modog
K/a deppatiknc BAABNC:
Pseudomonas aeruginosa (+)

WBC: Aeukormevia

1.740 (M:18%,A\:52%,M:17%),Hb:11 gr/dl
Apeon Coombs: +++
PCR: CMV (-),EBV (-)

KALVIKOEPYQOTNPLOLKI) OVOCOAOYLKN EMAVEKTLULNGCN
(emideivwon evupnuatwv)
‘Evapén kopti{ovng Kot otn ocuvexeta MMF
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( Harvard Medical School, Boston Children’s Hospital, Boston )

N OTO YOVi

MeTaAAay

D
—s MeTapooxeuon
(HSCT)



lI

EU PID Consensus Conference 19-20 June 2006

ouvunap&én Autoavoowyv ekONAWOEWV
101AITEPWC KUTTAPOTEVIV

from L Haommastrom, 2006



MpwtonaBeic AVOGOOVENAPKELEC
(taéwounon IUIS, Picard et al, 2015)

* JUVOUOOUEVEC AVOOOQVETIAPKELEC T- Kol B- KUTTApWV
* JYadwc kaBoplopeva cuvdpopa MAA
*  AVTIOWHOTIKEG AVETIAPKELEC (MPWTAPXLKWC)
* Noonuoata avoolakng duoAettouvpyioc/duopubpulag
e Juyyevi eAAslppaTa TwV GOYyOKUTTAPWY
(w¢ mpo¢ tov aplBuo, n/kat tn Asttoupyla)
e EMeilppata tng duoknc/evéoyevouc/Eudutng avooiag
e AutoPpAeypovwOELC SLaTAPAXEC
e AVETIAPKELEC CUUTIANPWHLOTOC
e «@alvoturmika aviiypada» avoooaVETIAPKELAS ...

... ASLEUKPIVIOTEC AVOOOQVETTOPKELEG ...
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A
'a)

! In 1948, an eight-ygar olc_i boy Ogden Bruton
was taken to hospital with a
dysterviliness: published the first case of Antibody
B, deficiency in 1952
BRUTON OC
Agammaglobulinemia

Pediatrics. 1952 Jun;9(6):722-8.

BRUTON OC, APT L, GILTIN D, JANEWAY CA
011952, his immine yetens Absence of serum gamma globulins
was found to be incomplete. AMA Am J Dis Child. 1952 Nov;84(5):632-6
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Osparmrsia vurrokaraoraoncg
maénrikn avooobBsparrsia

Functions of antibody in infection
Toxin B
neutralization Mast cell

Microbial binding d lati
egranulation
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from Roitt et al.



Y-o@aipivn & avoootrapéufacn
(apxéc tng dekaeriac tou 1980)

Fc receptor mediated effects Anti-Inflammatary Effects
480k0e e
B | e a4
1'\-\.\_ _
™ Medulation of the inllammatany cylokines,
Blgckate Fry recepiars N / a5 IL-1B, TNF-a
Meddulate the afiniy of the Fey receglor % !;;,yf Meulralization of backesal boxing
Metivation af B Inhitstary Fey RIS recepiar , ﬁ,/x Inhibiticn of P-sataclin-deperdant raling and f2
Saturation of FeRin receplors 1o anhance the Ny 4 integrin-dependent adhesion
calabolsm of aut antibodles Reduction in th lekocyle rcratmern inlo
inflamematory tissues
Compiemin|
{C1 complex) Effects on B-Cells and Antibadies
B lymphacyie _ﬁj} Antbody
( 3
Black the uptake af C2h and C4b an )':FLL/QS:{ ﬁ r
targed lissuis
Pravants the genaration of C5b-3 mamibrane Keutralization of auto enlibodies by
AlAcE GOk andi-idiobypic antibodies

Melralization of Cla and C3a anaphydatoning Ansbodies in the Iph to carain cytokng receplores.

Sclubiizebon of immune complexes

Effects on Dandritic Calls

'jwﬁ Effect an T-Cells
3 —I -
=l CO4* helper -
T hmphacyte 3@

Inhiitian af dendritic cul difsnnliation <
ard maturation : “{
Madidatian of inflammalory cylokine production : Heutralization of T-Cell Superantigers
from dendritic cals Anii-Fas Anshodies io Biock Apopiosia Modulation of T-Cell Derivad Cytoking Production

Moeavég avoooppubBuioTikES AsiToupyieg TNG IVIG (o€ upnAég 860¢IQ)
(arro M. Ballow in Rich et al, 2008)



(arto M. Tlavoubakn)



(Fischer A, Nature Immunology 2004, 5:23-30)

o

CD40L AICDA UNG HIGM4
CcD4o AICDA AC

A.R. Agammaglobulinemia XLA CVID

u, Ige, 25, BLNK BTK ICOS
Nto Nto Nto Nto
Immunoglebulin Igh 0 0to low low high high  high  high
production  \y iatedigh 0 Otolow  low low 0 biased N
lgG 0 0to low low 0 0 Otolow Otolow
IgA 0 0to low low 0@ 0 0 Otolow



MLKPOPBLAKEC AOLUWEELC
META TNV NALKiA TWV 6 PNVWV

T X
nbavn dtayvwon a-y-odpoatpivatpio

ZN

Oepamneia vtokatAcTAONC
(IVIG)



KAIvVIKA €1KOVa
ayopla (cuvnBEoTepn N UAOCUVOETN HOPPR)
Bpe@IKN, TTPWTN VNTTIOKK NAIKiO
BakTnPIOIOKEG AOIMWEEIG
Aolpwéeig atrod TrveugovokuoTn Carinii | KPUTTTOOTTOPIOIO
avaipia, Bpouporrevia, oudeTEPOTTEVIA
QUTOAVOO O VOO THaTO
NeotrAacieg

Kupia supnuara
IgG: L IgA: L IgM: © T
KukAo@opouvTta B Acpgok. 4
KukAo@opouvta T Aspgpok. P




N Engl J Med. 1986 Feb 13;314(7):409-13.

Evidence for a defect in "switch" T cells in patients with immunodeficiency and
hyperimmunoglobulinemia M.

Mayer L, Kwan SP, Thompson C, Ko HS, Chiorazzi N, Waldmann T, Rosen F.

Abstract
Immunodeficiency with hyperimmunoglobulinemia M is a syndrome characterized by normal to elevated serum levels of

IgM and low levels or absence of IgG and IgA. The defect in this syndrome is thought to reside within the B lymphocyte,
which may be unable to undergo a "switch" in immunoglobulin class from IgM to IgG or IgA. To address this question
more directly, we cultured B cells from nine patients with this syndrome with pokeweed mitogen and either "switch" T cells
or normal control T cells. In cultures with normal T cells, only IgM was secreted, whereas in cultures with switch T cells,
IgG as well as IgM, or IgM, 1gG, and IgA were secreted. Furthermore, analysis of the immunoglobulin heavy-chain genes
in these B cells by means of genetic probes of constant and switch regions revealed normal gene patterns. These data
suggest that B cells from patients with hyperimmunoglobulinemia M may not be abnormal, as previously proposed, and
that, at least in some patients with this syndrome, a defect in switch T cells may be pathogenic.



Ymrép-IgM Zuvdpopuo
AVETTAPKEIO OTNV HETOOTPOPN - WPiyavon Twv B-KUT.
(Trapaywyn IgM kai aduvapia Trapaywyng IgG, IgA, IgE)
onMEIWvVoVTal T onueia EAAEIYNG PETAdOONG TOU PNVUMATOG

CD40-ID CD40L-ID

——<

MHC-IT TCR

XL-EDA-ID

. p—— o AID, UNG ;'

.':'::';'.m}fﬂmmm;{m, et
- / w L@
ce

&
proliferation AID-ID -
l UNG-ID

SHM  Long-lived PC
generation

A Durandy et al., 2005



NMpwToTr0a0€ic AVOCOQVETTAPKEIES
(raéivounon IUIS, Picard et al, 2015)

2.UVOUOOUEVEC AVOOOQVETTAPKEIEC T- Kal B- KutTGpwyv
2.0Pw¢ Kabopiloueva ocuvdpopa MNMAA

AVTIOWUATIKEG AVETTAPKEIEC (TTPWTAPXIKWCG)
NooRuarta avooliakng ducAsiToupyiag/duopubuiag
2.UYYEVN EAAEINUATA TWV PAYOKUTTAPWV

(W¢ TTPOC TOV ApIBPO, /Kal TN AsiIToupyia)

EAAeipuara NG QuUOIKAG/evdoyevoUC/EUPUTNG avVOoaiag
AUTOPAEYOVWOEIC DIATAPAXEC

AVETTAPKEIEG CUUTTANPWHNATOC

«DaIVOTUTTIKG avTiypagpa» avoOOQVETTAPKEIOC ...

... AOIEUKPIVIOTEC AVOTOQVETTAPKEIES ...



—

pyiag / duocpubuiag

1. Immunodeficiency with Hypopigmentation

4. Syndromes with Autoimmunity

(a) Chediak-Higashi syndrome

(a) Autoimmune lymphoproliferative syndrome (ALPS)

(b) Griscelli Syndrome, type 2

(i) ALPS-FAS

(c) Hermansky-Pudlak Syndrome, type 2

(i) ALPS-FASLG

2. Familial hemophagocytic lymphohistiocytosis
(FHL) Syndromes

(iii) ALPS -CASP 10

(a) Perforin deficiency, FHL2

(iv) Caspase 8 defect

(b) UNC13D (Munc 13-4) deficiency, FHL3

(v) Activating N-RAS defect, activating K-RAS defect

(c) Syntaxin 11 deficiency,FHL4

(vi) FADD deficiency

(d) STXBP2 (Munc 18-2) deficiency,FHL5

(b) APECED, autoimmune polyendocrinopathy with
candidiasis and ectodermal dystrophy

3. Lymphoproliferative Syndromes

(c) IPEX, immune dysregulation, polyendocrinopathy,
enteropathy (X-linked)

(a) SH2D1A deficiency, XLP1

(d) CD25 deficiency

(b) XIAP deficiency, XLP2

(e) ITCH deficiency




Noonuara avooiakng duaAsiToupyiag/duopubuiag
2.UvOopoua ue Autoavoaia

Autodvooo Aepg@ouTtEPTTAQCTIKO 20vOpouo (ALPS)

(TNFRSF6/ CASP10/ CASP8/ NRAS/ FADD)

Alatapaxr TNG amOTITWONG KAl TOU TTPOYPANMATIOHMEVOU KUTTAPIKOU BavAaTtou
KaAoriong Aep@oTtreptrAacia (otrTAnvoueyaAia / Aep@adevoTradela)
AUTOAVOOEC KUTTAPOTTEVIEC

AugnuEVo TTOOOOTO KAKONOEIAC AEPPIKOU CUOTIMATOG

Augnuévn IgA, 1IgG, IL-10, FASL

Augnuévo TTooooT1d CD4-CD8- TCRaB+ (DN) T —AgpgokuTTapa

i §
r N @g
ﬁ;ﬁ - 80% aoBevwv: (+) auUTOAVTICWHATA
{ Flp,?gm,, (avTi-kapdioAITTivng A apeon Coombs)
- - O€ QUCNMEVO TTOOOOTO A0BEVWYV KUTTAPOTTEVIEC
W - AittAa (-) TkutTapa {(CD4-CD8-) CD3+TCRap+}
TN
Al Fischer et al.. 2005 - AobBeveic ue auvdpouo Evan’s mpérrel va diEpeuvwvrai
[ preses via ALP kaBwc¢ mmlavov va amoreAgi tnv évapén tn¢ vooou
% e W caspases = protoms




Noonuara avooiakng duaAsiToupyiag/duopubuiag
2.UvOpoua pe Autoavoaoia

APECED (Autoimmune polyendocrinopathy, candidiasis, ectodermal dystrophy)
(AuTtodvoon lNoAusvoikpivottdBeia, KavTivriaon, ECwospuikn AuottAaoia)

MeTdAAagn Tou yovidiou AIRE

(ékppaan oTo BUuo, Aeupadéveg, TTAyKpeac, PAoIé ETTIVEQPIDIWY)
uTTOTTaPaBUPEOEIDIOUOGS (89%)
Xpovia BAsyovvodepuaTikr) kavTivriaon (75%)
aveTTapKeIa eTTIVEPPISIwWV (60%)
uTTOYOVadIONOG(45%)
duocatroppdépnon (25%)
aAWTTEKIa, KaKONONG avaiuia, Aeukn, Xpovia NTraTiTidq,

H £kppaon AIRE o1o 600 ouvdéeTal he TNV OIAQPOPOTTOINCN TWV BUUOKUTTAPWY
(aTTQITEl TN CUVEPYQTia PETACU TV BUPOKUTTAPWY Kal TwWV HMUEAOEIdWV ETTIONAIOKWY KUTTAPWV).
ATTWAEIO TNG EKPpPaonG odnyei o€ diaTAPNON TWV AUTOOPACTIKWY T-KUTTAPWV



STAT3 (ueTaypaplKOC mapayovTac):
TO «TTOAU» EMKLVOUVOTEPO OTIO TO «OXL OLPKETO»
‘EMeippa Asitoupyiag (LOF) Ytrep - Aeitoupyia (GOF)
TIgE T IL-6
I Th17 T SOCS3
J T BuAakikG BononTika KUT. | pSTATS
I B xUT. wpiudmra & Aciroupyia { pSTAT1
I Tregs
KAivikéc ekSNAROEIC KAIvikég ekdnAwaeig
NOINWEEIC BAEVVOVOYOVWV ALPS - rap6poia
(S. aureus, C. albicans) IPEX — TTapopoia
Mveupovia, MNMveuuaTtoknAeg STATSb avetrdpkela - Trapéuola
(S. aureus, S. pneumoniae) OpyavoedIkG autodvood vooruaTd
Aepuaritida EtravaAaupavoueveg ACIMWEEIG
AvwloAieg Tou ocuvdeTIKoU I0TOU EupAuaTa avoooaveTTAPKEIOG:
11gG

I Mvnuovik@ B-KkUT. HE YETAOTPOPN

amro Haddad El., Blood, 2015



Awatapaxeg ouvoeopeveC HE HETOAAOYEG TwV JAKs & STATSs
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amré J. J. O'Shea, S. M. Holland, M.D., and L. M. Staudt, et al, 2013



AocOevnc pe moavn NMAA

2000 (nAIkia: 6¢€T)

Ad1gUKpivIOT AVOOOOVETTAPKEIN ?
Avetrapkela T Kuttapwv? Avetrapkeia APC?

CID?/CVID ?
Alatapayn avoocoppuduiong ?

2012 (18¢T)
CTLA-4 avetmrapkela



Adicukpiviotn Av/av? CID? CVID?7?7?
CTLA4 Avetrdpkela

and Ford et al, 2014

2.UVOIEYEPTIKA POPIa KAl JOVOTTATIO TTOU UTTOPEI VA
TPOTTOTTOIOUV TIC ATTAVTNCOEIC MVAUNG TWV T KUTTApWV



rIKQATOU

Infection Allergy

PIK3R1
NFKBIA

PIK3CD
CARD11

NOD2 NLRC4
SH3BP2
CIAS1

PSTPIP1

Malignancy Autoimmunity Autoinflammation

Current Opinion in Immunology

amrd B. Boisson, P. Quartiet, J-L. Casanova et al,2015
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NMpwToTr0a0€ic AVOCOQVETTAPKEIES
(raéivounon IUIS, Picard et al, 2015)

2.UVOUOOUEVEC AVOOOQVETTAPKEIEC T- Kal B- KutTGpwyv
2.0Pw¢ Kabopiloueva ocuvdpopa MNMAA

AVTIOWUATIKEG AVETTAPKEIEC (TTPWTAPXIKWCG)

NooruaTta avooiakng ducAsiToupyiag/duopubpuiag
2.UYYEVN EAAEINUATA TWV PAYOKUTTAPWV

(W¢ TTPOC TOV ApIBPO, /Kal TN AsiIToupyia)

EAAgippaTa TG QUOIKNG/EVOOYEVOUG/ENPUTNG AVOTIiag
AUTOPAEYOVWOEIC DIATAPAXEC

AVETTAPKEIEG CUUTTANPWHNATOC

«DaIVOTUTTIKG avTiypagpa» avoOOQVETTAPKEIOC ...

... AOIEUKPIVIOTEC AVOTOQVETTAPKEIES ...



T cell

L—12R B2

IL-12R B1

KaBopI1oTIKA HOVOTTATIA YIO THV AUUVA EVAVTI TWV HUKORBAKTNPIOIOKWY ACIHWEEWV
(arro J.W.Steinke et al in Rich et al, 2008)



NMpwToTr0a0€ic AVOCOQVETTAPKEIES
(raéivounon IUIS, Picard et al, 2015)

2.UVOUOOUEVEC AVOOOQVETTAPKEIEC T- Kal B- KutTGpwyv
2.0Pw¢ Kabopiloueva ocuvdpopa MNMAA

AVTIOWUATIKEG AVETTAPKEIEC (TTPWTAPXIKWCG)
NooruaTta avooiakng ducAsiToupyiag/duopubpuiag
2.UYYEVN EAAEINUATA TWV PAYOKUTTAPWV

(W¢ TTPOC TOV ApIBPO, /Kal TN AsiIToupyia)

EAAeipuara NG QuUOIKAG/evdoyevoUC/EUPUTNG avVOoaiag
AUTOQPAEYHOVWOEIG DIATAPAXES

AVETTAPKEIEG CUUTTANPWHNATOC

«DaIVOTUTTIKG avTiypagpa» avoOOQVETTAPKEIOC ...

... AOIEUKPIVIOTEC AVOTOQVETTAPKEIES ...
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onolio Kouotru
(NOMID/CINCA
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Mnxaviouog dpaong Tng avri-IL-1

H avTi-IL-1 TTpoodéveTal oTnv avBpwTrivn IL-1B pe uwnAni ouyyévela, eutrodilovTag

Tnv rp6odeon TnG IL-1B oTov IL-1 utTtodOo)XEQ
Tnv evepyoTroinon yovidiwyv TTou gvepyoTroiouvTal atrd tnv IL-1

Canakinumab
&

Tnv TTapaywyn @AEYHOVWOWY TTAPAYOVTWYV

Normal IL-1B Canakinumab:
signalling binds to IL-1p
) J
R 9'\IL-1F|J|!!4H::P LRI~ 9\IL-1F|J|!!4H::P
Signal No signal
transduction transduction

1. Church LD, McDermott MF. Expert Rev Clin Immunol. 2010,;6:831-841.
2. 2. llaris® (canakinumab) Summary of Product Characteristics. Novartis Europharm Ltd. May 2010.
3. 3. llaris® (canakinumab) Prescribing Information. Novartis Pharmaceuticals Corp. June 2009.



OePATTEIN HEOW KUTTOAPOKIVWV

T x

ETTITUYXAVETAI
N avaoTOARN TWV @AEYHOVWOWYV

L4

n
N €UOGOWON TWV AVTI-PAEYHOVWOWYV KUTTAPOKIVWYV

- gpTrodileTal n 4 eETAd00N HNVUMNATOG

OVOKOTITETAI I EVEPYOTTOINCT TOU PAEYHOVWOOUS KATAPPAKTN



OIOAUTA HOPIO PE
KaBopIoTIKO POAO OTNV AVOCOATTAVTNON

Baoikd pOAO OTN OepATTEUTIKN TTAPEUPOACN O€
AUTOAVOO A, AUTOPAEYHOVWON, AAAEPYIKA VOOAMATO
(PAsyuovwaoEIC unxavicuoi)

POAO WG CUMANPWHMATIK o€ AOIHWEEIS

—"

—

XPNOIMA OTIGC AVOOOAVETTAPKEIES
(XpoOVIa KOKKIWHATWONG VOO oG,

KOIVI] TTOIKIAN AVOCOAVETTAPKEIN, OOTEOTTETPWOT))






Immunity. 2012 Apr 20;36(4):515-28. doi: 10.1016/.immuni.2012.03.016.

Inborn errors of human JAKs and STATSs.

Casanova JL1, Holland SM, Notarangelo LD.

# Author information

Abstract

Inborn errors of the genes encoding two of the four human JAKs (JAK3 and TYK2) and three of the six human STATs (STAT1, STATS3,
and STAT5B) have been described. We review the disorders arising from mutations in these five genes, highlighting the way in which the
molecular and cellular pathogenesis of these conditions has been clarified by the discovery of inborn errors of cytokines, hormones, and
their receptors, including those interacting with JAKs and STATs. The phenotypic similarities between mice and humans lacking
individual JAK-STAT components suggest that the functions of JAKs and STATS are largely conserved in mammals. However, a wide
array of phenotypic differences has emerged between mice and humans carrying biallelic null alleles of JAK3, TYK2, STAT1, or STATSB.
Moreover, the high degree of allelic heterogeneity at the human JAK3, TYK2, STAT1, and STAT3 loci has revealed highly diverse
immunological and clinical phenotypes, which had not been anticipated.



The crossroads of autoimmunity and Sbiaik
immunodeficiency: Lessons from polygenic traits
and monogenic defects

Bodo Grimbacher, MD,? Klaus Warnatz, MD,? Patrick F. K. Yong, MBChB,” Anne-Sophie Korganow, MD,® and
Hans-Hartmut Peter, MD? Freiburg, Germany, Frimley, United Kingdom, and Strasbourg, France

utoimmune and immunodeficiency diseases are outcomesofa also been shown to be linked to polygenic disorders. In this review
dysfunctional immune system and represent 2 sides of the same  article, we discuss the contribution of various immune system

in. Multiple single-gene defects have been identified, resultingin  genes to common polygenic autoimmune disorders, as well as the
rare diseases with features of both autoimmunity and pathophysiologic pathways and clinical features of monogenic
immunodeficiency. On the other hand, more common defects that result in autoimmune disease. We also explore the
autoimmune diseases, such as rheumatoid arthritis and systemic  hypotheses underlying the development of autoimmune disease
lupus erythematosus, show a polygenic inheritance pattern. Not ~ and the overlap between immunodeficiency and autoimmunity. (J
surprisingly, the genes implicated in single-gene disorders have ~ Allergy Clin Immunol 2016;137:3-17,)



AOTtoavooia & AVOOOOVETTAPKEIN
[TaBo@ualioAoyikoi unxaviouoi

1: Aep@ortrevia odnyei o€ autoavoaia
2: EAAgipuara otnv amotrtwon odnyouv g€ auToavoaia

3: «AIOKOTIA» OTNV QVATITUCN KEVTPIKNG AvoxXng otov BUuuo odnyouv
O€ auTtoavoaoia

4: ATtroudia TTEPIPEPIKAG avoxng (etrnpeacpévn Asitoupyia twv T
PUOUIOTIKWY KUTTAPWYV) 0dNYEi O€ auToavoaia
9: Au¢non twv TUTTOU | IFN 0dnyei o€ autoavoaoia

6: EAAciypata TwWv apyxikwv Trapayoviwv Tou C  odnyei o€
auToavoaia

7. Atroucia KataAANANG atmopdkpuvong Twv AXPNOTWY KUTTAPIKWYV
MIKpOTEMAXiWV 0dNYEi o€ auToavoaia

8: YTTeEpEVEPYOTTOINON TWV AEUPOKUTTAPWY OONYEI O€ auTOoAVOTia

9: laBoAoyikr} Acitoupyia Twv B AgugpokuTttapwv/Asitoupyiag Tou
BCR odnyei o€ autoavoaoia
from Grimbacher et al, 2016
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From J Clin Immunol, Febr 2017



POPMNOKEUTIKN VOO OTTapPEMBaon

v AugiBoAa amorsAéouara
vV TTAPEVEPYEIEC

KOPTIKOEION
methotrexate
sulfasalazine
azathioprine

cyclophosphamide
leflunomide
mycophenolate mofetil
cyclosporin & tacrolimus
rapamycin (sirolimus)
thalidomide

d MpooTrddeieg YIa ATTOTEAECHATIKOTEPOUG Kl
AlyOTEPO TOCIKOUG TTAPAYOVTEG



«EVOUVANWON» [ «ATTOKATACTAON»
TOU OVOOI0KOU OUOTAMOTOG

OUUIKEGC OPHUOVEG
e QuuoTroinTivn
 Oupooivn

XopARynon KUTTOPOKIVWYV
* lvreppepoveg (a, B, y)
o |L-2
« G-CSF, GM-CSF

MeTaudoxeuon apXEyovwy AIMOTTOINTIKWYV KUTTAPWYV

Movidlakn BepaTreia



Ei101KOi OEQPATTEUTIKOI AVOCOPPUBUIOTES
OTOXEUOVTOG CUYKEKPIMEVA MOPIA-HOVOTTATIA
(BIoAoyikoi TTapAayovreg)

2TOYXOI:
ETTIPAVEIOKOI UTTOOOXEIG / OEIKTEG KUTTAPWV

KUTTOPOKIVES / AVTAYWVIOTES KUTTAPOKIVWYV
OVOOTOAEIG KIVOAOWV

OVOOTOAEIG TNG HETAVAOCTEUOTG TWV AEUKOKUTTAPWYV

Me to va epoSILlELC OTOXEVUEVA
BeAtioTOMOLEITOL TO ATTOTEAEGHLA LEGW TPOTIOTOLINONC TWV
OUYKEKPLUEVWV/ LKWV onUEiwV TNC SuoAettoupyoloac avoooanavinong &
€AAXLOTOTIOLOUVTOL OL TIOLPEVEPVYELEC,
TOUAQXLOTOV CUYKPIVOVTAC UE TIC UETOOOUC EUPUTEPNC VOOOKATAOTOANG
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AvTtiocwpua

AvTi-CD52 (CAMPATH-1H)
AvTI-CD3

AvTi-CD4

AvTI-TNF (Infliximab)
CTLAA4-lg

AvTi-CD40L

AvTI-CD20 (rituximab,1997)
AvTI-CD49d-CD29

(anti-a4 integrins, Natalizumab)

nAhe (W OVOTOKATOSTOATIKOL TTOY
Wl AN J WA w WA 1 AW 1| WAS [ | - i WA

Wil N

2T0X0G

Aep@o- & povokuTTapa
wpipga T KOTTAPO

Bono. T KUTTAPA (kupiwg)
TNF-a

T KUTTOPO
gvepyotroinuéva T KUT
B kKUTTOpOQ

a4-integrins



Anti-CD40 ligand
4 IL 6

Ligand | \
Blimp-1

(), ¥
Epratuzumab
- CD20

ﬁ CD22

Mature B cell
(naive)

T cell

Antigen 022

Pax-5

. MITF
7~ Activated B cell
...I,{\CI \ /

IL-6
BAFF/ TACI-Fc
TAC' Fc LVS [Atamcept) \7’4
(Atacmep BR3 Fc
Brlobace

Bellmumab ocilizumab .
a-IL-6R Germinal center

2TOXEUMEVN BepaTreia EvavTl TwV B-Kut pe MoAbs & oUvTnén UTTOOOXEWV-TTPWTEIVWIV

from Lee & Ballow, 2010



"1
... OXOALO

MoAAG voonuoTa TOU OWVOOLAKOU GUOTHMOTOC
£lvoll TOAUTTOLPOLYOVTLKA, QITOTEAECHA TTOAAQTTIAWV
OLPOIUETWV KOl CUXVA N attia €ival mapaywv Tou
nepBaiiovtocg
Opwg, \
YnoxpeoUpeba va OKEMTOUOOTE TO YEVETLKO

CUTTOOTPWHMO», TOUAAXLOTOV OE OUYKEKPLUEVEC
ouvOnKec, KALVIKEC eEKONAwoeLg, aoOevEiC ...




IntMoKpATIKOG adpOPLOUOC

O Bio¢ Bpayucg,

n &€ téxvn pakpn,

0 &€ Kapoc¢ 6€uc,

n 8¢ neipa opalepn,
n 8¢ kpiotic xyaAenn.



Tunua AvoooAoyioc - lotoocuuBatotntoc

VIT AN 9.
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LIVULNV I\CV I.IJU X I\NCV I.IJU /"\VMQPUIJMS yc.u
Mowtornadeic Avoooavernapkelec - lMatdtatpikn AvoogoAoyia

Noookoueio Maidbwv "H AlIA SO0QIA"

AeBvwg

HMNA
. Childrens Hospital, Harvard Medical School

. Laboratory of Host Defenses, Immunopathogenesis
Section, Bethesda

2TN XWEA KOG Seatle Childrens Hospital

. Duke University School of Medicine, Laboratory of T-Cell

s ) Reconstitution
*  Noookopeia MNaidbwv

Evupwrn
* Nocokopeia EvnAikwv . Great Ormond Street for Children NHS Trust, London
*  lotpkég ZXOAEQ *  UCL Institute of Child Health, London
. EKEDE Anpokpirog . Hopital Necker-Enfants Malades, Paris
. Ivoetitoto Pasteur . Sanquin Research at CLB, Amsterdam

. University Children's Hospital, Ziirich
. Universitatskinderklinik, Ulm, Germany
. Centre of Chronic Immunodeficiency (CCl), Freiburg

. University of Rome "Tor Vergata“, Department of Public
Health and Cell Biology

. Istituto Tecnologie Biomediche , CNR- 4San Raffaele
Institute for Gene Therapy, Milano

. “A. Nocivelli” Institute for Molecular Medicine and
Pediatric Clinic, University of Brescia
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