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AvoooAoyia - laTpiki

? TLoupBaivel 6tav otov opyaviopo entiBevral
¢Eva oTolyeia

? Nw¢ o0 opyaviopoc anaAldcocstatl o’ avta &
LOLALTEPWC Ao TOUC TTaBoyovouC HLKPOOPYOVLGLOUG

? MolEg Aettoupyieg aélomoloU e HE Ta EUPBOALL

? Mw¢ TO AVOOOMOLNTLKO Hog cUoTNUO ovalyvwpilet Ko

avtidpa o€ e§wyeveic napepPaocelc (LeTayyioelc,
HooXeLVpOTa, TWC yivetol to avaduAAaktiko shocks?)

? Mw¢ eEMITUYXAVETOLN LcoppoTIia Kal cuuBiwon
ME TO E€WYEVELC MAPAYOVTEG TOU TEPLBAAAOVTOC
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AvocoAovyia

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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Αξίζει να θυμηθούμε κάποια στοιχεία από την ανοσιακή απάντηση


The Nobel Prize in Physiology or Medicine 2011 !’

Adaptive |mrml1lly
clears |rieciun

The immune system

Infection of the human body by pathogenic microorganisms such as bacteria, viruses, parasites or fungi triggers the
immune response. It eccurs in 2 two-siep process: innate immunity halts the infection, and adaptive immunity

subsequently clears it.

Dendritic cell

Innate immunity

‘Components of microorganisms bind o Toll-like
recepiors located on many cells in the body. This
activates innate immunity, which leads to inflammation
and to the destruction of imading microorganisms.

Adaptive immunity

Dendritic cells activate T lymphocytes, which initiates
adaptive immunity. A cascade of immune reactions
follows, with formation of antibodies and killer cells.
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NOBEL 2011

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.



http://almaz.com/nobel/medicine/2011a.html
http://almaz.com/nobel/medicine/2011b.html
http://almaz.com/nobel/medicine/2011c.html

Evepyonoinon tng @uoikng Avooiog

2 TOLXELOL MIKPOOPYAVICUWY cuvdEovTal HE TouC TLR otnv
eTILPAVELA TIOAAWV KUTTAPWYV TOU OpYyaVLOMOU, OTTOTE
gevepyomoleital n €udutn avooia pe cuvenela pAsypovn Kol
arodounon- Kataotpodn TWV HLKPOOPYOVIOHWV-ELGBOAEWV

Aevéprtika Kuttapa

PoAoc¢ tou¢ otnv Emtiktntn Avooia
EvepyomnoloUv ta T-AspdokutTopa Kol
Eekva n e8Ik avootia pe avtldpaoelc mou odnyouv otnv
dSnuiovpyia aviiowuatwy Kol 6paoTikwv AepdoKuTIAPWV



AYTOOATIA
(avto/eauto - dayia)

o an intracellular homeostatic mechanism
important for the degradation of waste
components from the cytoplasm in acidic
lysosomal compartments

o a process by which cellular components
are captured into organelles called

| 4 W
N O BEL 2 0 1 6 the lysosome or vacuole to be broken

down and recycled for other uses.

autophagosomes and then brought to

The prize was given to:

Yg?h INOYI v’ it frequently comes into play during

TorTeworkon starvation, allowing cells to survive

AUtO p h a gy periods of privation.



http://almaz.com/nobel/medicine/2011a.html

Schematic diagram of the autophagy pathway. During autophagy, cytoplasmic constituents are enclosed in an
isolation membrane that is elongated mainly through the action of two ubiquitin-like conjugation systems into
a double-membraned autophagosome. Autophagosomes fuse with lysosomes to form autolysosomes where

breakdown of the vesicle contents takes place along with the autophagosome inner membrane.
(Puleston & Simon, Immunology, 2014)
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Autophagy and antigen-presenting pathways. The role of autophagy in MHC class | antigen presentation is controversial, but is postulated to
occur through a number of potential mechanisms. Antigen may escape from autophagosomes into the cytosol where it can then be processed
via the conventional MHC class | pathway that involves degradation by the proteasome before peptide loading in the endoplasmic reticulum
(a). MHC class | molecules may also be loaded in autolysosomes themselves before trafficking to the cell surface (b). For cross-presentation,
autophagosomes may intersect with phagosomes bearing phagocytosed exogenous antigen that can then be routed into the MHC class |
pathway to prime CD8* T cells (c). During MHC class Il presentation, autophagosomes regularly fuse with MHC Class Il loading compartments,
thereby acting as a system for the delivery of cytosolic antigens to MHC class || molecules (d).
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Avtodayia
OPXOLLOTEPOC OLUVTLKOC UNXOVIOUOGC LE CNUOVTLKO POAO OTNV avootia

* amodounon cUUMAOKWY TMPWTEIVWY, opyavidiwv

*  Mnyaviopoc amodounonc AxpnoTwy OTOLXELWV Kol
ETAVOXPNOLUOTIOINON TOUG

* [pootaoia Tou KUTTAPOU aro £loPBOAE(C

e AMopAaKpuvVon KN XPNolUwyV LOKPOUOPLWY Kol YEPAOUEVWV
rrtoyovopiwv

e Juvexnc Baolkoc puBoC

v ‘ExeL poho otnv pubuton tnc GUOLKAC AVOOLoC KoL OTNV ETLKOWWVLOL
LETAEL PUOLKAC KAl ETILKTNTNG avoolag

v ‘ExeL poho otnv opoldotaon KoL tnv Asttoupyia Tou T-AeHPOKUTTAPOU

(aré X. MoutodmouAog, 2018)



NOBEL 2017

The Nobel Prize in Physiology or Medicine 2017 was
awarded jointly to Jeffrey C. Hall, Michael Rosbash
and Michael W. Young "for their discoveries of
molecular mechanisms controlling the circadian
rhythm."



OlVOOLOKO ocUCGTNUOL:
OUVOAO AVOOOiKAVWV KUTTAPWV & ovolwv/pecoAaBntwv nouv
OUVUTIAPXOUV o€ oUVOeTa diktua ME
e€OLPETLKN - AEMTA LOOppoOTiL

.. LWOAIKO ...

arré Immunology Today, 1989



C BAAPn o€
koOoploTika otadia
¢ dtadoponoinonG-weiLOVoNG-EMLKOLVWVLOLG
TOU KUTTAPOU 1} TG OLVOOOOIIAVTNONG

N AoV oia KUTTAPWV 1} OUCLWV
odnyei og vooo
Npwtonadnc Avoooavenapkeia
NAA: “in vivo” nelpauata tn¢ (euong

oényouv

GTNV KATOVONGH AVOOOTIAOOYEVETIKWY HNXAVIGHWV VOGH LATWV
oTNV avAantuén HeyaAou aplOpou BepameuTtikwy epyaieiwy



??

Npwtomadng¢ AVOoOoVENAPKELQ
(NAA)

° OMAOdO OTMAVIWV VOONUATWY, OTA OMOoil TIACXEL TO
OLVOOOTIOLNTLKO cUOTNHO

(to 2013 nrav tavtornotnueva 350 nepirtou *)

 odeilovtaL oe yevetikn, evdoyevny diatapaxn mou
ouVeEnAyetal amnovociaa 1 OuocAsttoupyia MlOC N
TEPLOCOTEP WV AVOOLAKWV TIOLPOLULETP WV

* n ouvnOEotepn KAWIKR €kSNAwoN €ival ot AotpwéELc,
OTI( OTmoiec¢ UTApPXeEL oawénnévn svawcOnoia Ko
EMPPETEL

. Ektipnon:
70 ° GE TLOLYKOOLO ETiNESO,
\%"7 naoyouv 6.000.000 avOpwmot
790 HOALC 60.000 sival Stayvwopévol

(arto A.A. Bousfiha, 2013)
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Τι είναι οι Πρωτοπαθείς Ανοσοανεπάρκεια ?


Npwtonadsic AVOGOAVENMAPKELEC
(taéwvounon 1UIS 2017, Picard et al, 2018)

* AVOOOOVETAPKELEC EMNPEAIOVCEG TNV KUTTOPLKN & XUULKA avooio (49)
(T- kat B-Asupokuttapa)
 Zadwc kaboplopeva cuvdpopa NAA (67)
(Zuvbuvaouévec Av/Av e ouvuTnApXOVTA CUVOPOULKA XOPOKTNPLOTIKC)
* AVTIOWHATIKEG AVENAPKELEG (MpwTapXlkwe) (40)
* Noonpoata avoolakng SucAsttoupyioc/ducpuBuioc (40)
e Zuyyevn eAAeippata twv payokuttapwy (40)
(w¢ poc¢ tov aptduod, n/kot tn Asttoupylia)
e EAAsippata tng puokng/Epdutne avooiog (52)
* AutodAeypovwdelg Statapaxég (37)
e Avenapkeleg cupnAnpwportog (30)
e «Powotunow» Npwtonabwv Avocoavenapkelwyv (12 )

e ... Ableukpivioteg/Atautonointe¢ AVOOCOQVEMAPKELEC

armto: International Union of Immunological Societies: 2017 Primary Immunodeficiency Diseases Committee
Report on Inborn Errors of Immunity, Picard et al, J Clin Immunology, 2018; 38(1): 96—128
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Presentation Notes
Με τις σημερινές γνώσεις γνωρίζουμε  200 νοσήματα που κατανέμονται σε 8 κατηγορίες

Συνδυασμένες ανοσοανεπάρκειες Τ- και Β- κυττάρων  Συνδυασμένες .... με υποκατηγορία τη Βαρειά Συνδιασμένη Ανοσοανεπάρκεια που αυτή έχει τις υπο-υπο κατηγορίες

Βεβαίως, ο γιατρός και δη ο παιδίατρος δεν απαιτείται να γνωρίζει το σύνολο των νοσημάτων, αλλά είναι καθοριστικό να ξέρει που θα υποψιαστεί το νόσημα και θα παραπέμψει το παιδί για περαιτέρω έλεγχο.

….Θα εστιάσω σε μερικά από τα νοσήματα που τονίζουν τη σημασία των ΠΑΑ για την κλινική πράξη και σε κάποια ερωτήματα που προκύπτουν από τις εκδηλώσεις τους και την κλινική παρατήρηση…… 

Ανάγκη ταξινόμησης. 
Βασίζεται στο πάσχον ανοσιακό σκέλος, 
στους ανοσοπαθογενετικούς μηχανισμούς, 
αλλά και στην ανάγκη «κωδικοποίησης» για καλύτερη επικοινωνία μεταξύ μας

Με τις σημερινές γνώσεις γνωρίζουμε  200 νοσήματα που κατανέμονται σε 8 κατηγορίες
Συνδυασμένες ανοσοανεπάρκειες Τ- και Β- κυττάρων  Συνδυασμένες .... με υποκατηγορία τη Βαρειά Συνδιασμένη Ανοσοανεπάρκεια που αυτή έχει τις υπο-υπο κατηγορίες
Βεβαίως, ο γιατρός και δη ο παιδίατρος δεν απαιτείται να γνωρίζει το σύνολο των νοσημάτων, αλλά είναι καθοριστικό να ξέρει που θα υποψιαστεί το νόσημα και θα παραπέμψει το παιδί για περαιτέρω έλεγχο.





AvoocoOegparTreia
(kai ... mpopuAain)

MNapéuBaon o€ voonuara

aIOTTOIWVTAG HOPIA R KAl HNXOVIOHMOUG TOU
OVOOI0KOU CUCTAMOTOG O€ HEYAAO EUPOG
OVOOOAOYIKWY VOO HATWYV

UTTOKOBIOTWVTAG / aVAOTEAAOVTAG / TPOTTOTTOIWVTAG



AvooofepaTtreia

YMOKOTAOTOON TWV OMOVTWV GTOLXEIWV
(avtiowpata — Eviupa - KUTTOPOKIVEG)
-y-cdawpivn (1952) - ivig / scig
-ADA-PEG
-IFN-y
Evodwon/énoupyia avoxne
(og aAAepylya voonpata)
Avooonapeupaocn / avocoppuOuion
(avoookataoTaAtika GAPHAKO, LOVOKAWV. AVILOWHOATO, KUTTOPOKIVEC)
Anokotaotoon
-METAUOOYXEVGN (apXEYOVWV OULHOTIOLNTIKWV KUTTAPWYV - 1968)
-fTovidiakn Bepaneia (1990 evapén, 2001 emituyia)

&

e Evepyntiki avocomoinon
(epBoAra)

* ...0VOOOOLEYEPON
(euBOALa yia Bepameia kapkivou)
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We do not discuss all the principles of immunotherapy. As examples we choose certain ones … topics


Fc receptor mediated effects

Blockade Foy receplors
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Anti-inflammatary Effects
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Modulation of the inflammadory cylokines,
e.q. IL-1p, THF-a

Meutralization of bactenal laxing

Inhibition of P-sakeclin=dependent noling and (52
irfegrin-deperdeni adhesicn

Reduction in e leukocyle recratment inlo
flammatary fissues

Effects on B-Cells and Antibodles

Blmph}mev Anibody
Py
SO
Weutralization of auto anfibodias by
and-idiotypic antibodies

Aniibodies in the Ighy to carain cytoking receptors
Solubiizelion of immune complexes

Effect on T-Cells
CO4* helper
T lymphacyte

Meutralization of T-Cell Superanfigans
Modulation of T-Cell Derived Cytolina Production

MBavég avoooppuBuiotikéc Aettovpyiec tng IVIG (oe uPnAég 600eLC)

(arto M. Ballow in Rich et al, 2008)



Oepamneia HECW KUTTAPOKIVWYV

\

ETMITUYXAVETOLL
N avaotoAn Twv pAsypovwdwv

n
N EVOdwWaon TWV AVTIL-PAEYHOVWOWV KUTTOPOKLVWV

- gumnodiletal n petaadoon HNVUUATOC

- OLVOKOTITETOL N EVEPYOTIOiNoN Tou pAEyHOVWSOUC KATAPPAKTN



Eldkoi Oeparmnevtikol avooopUOULOTEC cToxevovTog
OUYKEKPLUEVO LOPLO-HLOVOTIATLOL
(BloAoyikoi mapayovtec)

2To)oL:
erupavelakol urtodoyxeic / SeIKTEC KUTTAPWV

KUTTOPOKIVEG / aVTOYWVLOTEC KUTTOPOKLVWV
OLVOLOTOAELC KlVOLOWV

OLVOLOTOAELC TNC HETAVAOTEVONC TWV AEUKOKUTTAPWV

Me 1o va epnodilelc oToOXEVUEVA
BeAtiotonoleital TO AMOTEAECUO LECW TPOTIOMOLNONC TWV
OUYKEKPLUEVWV/ELOIKWV ONHUELWV TNE SBUGAELTOUPYOUOOC AVOCOATIAVTINGONG &
gA\aYLOTOOLOUVTAL OL TTAPEVEPYELEG,
TOUAQXLOTOV CUYKPIVOVTOG UE TIC HETOBOUC EUPUTEPNG XVOCOKATAOTOANG
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The most common classes of biologic agents are Mo Abs … and fusion proteins 
These agents can inhibit targets with exquisite specificity to optimize outcomes and minimize toxicity 

Several mechanisms and the simplest one is inhibition 
Targets include: 
Lineage or activation status specific molecules on B- T- other immunocompetent- cells 
Soluble inflammatory mediators …such as cytokines, chemokines, complement proteins, enzymes, and immunoglobulins 
surface receptors for these mediators. 
By inhibiting targets with exquisite specificity, these agents have the potential to optimize outcomes through
more thorough modulation of specific parts of the dysregulated immune response and to minimize potential adverse events
compared with more broad methods of immunosuppression 

Understanding the interplay between individual co-stimulatory and co-inhibitory pathways will lead to rational and targeted therapeutic interventions to manipulate T‑cell responses and improve clinical outcomes




MoAbs w¢ avooOKOTOOTAATLKOL TTOPAYOVTEC

Avticwpa 2TOXOG

Avti-CD52 (CAMPATH-1H) Nepdo- & povokuttapa
Avti-CD3 wptpa T KUTTOPO
Avti-CD4 Bon®O. T kUTTAPA (KUPiwC)
AvtL-TNF (Infliximab) TNF-a

CTLA4-Ig T kUTTOpQ

Avti-CD40L gvepyomnotnpéva T KUT
Avti-CD20 (rituximab,1997) B kUtTOpQ
Avti-CD49d-CD29 od-integrins

(anti-a4 integrins, Natalizumab)



Immune Checkpoint Antibodies

Stimulatory

Immune

o

{ T cell activation
1 T cell cytotoxicity

| T cell activation

| Treg cell functions

u cD2g

checkpoints

| Naive T cell proliferation
{ Cytotoxic T cell differentiation

Inhibitory

| T cell activation
| Treg proliferation

cos PD-1
g e ’/
PD-L1.* .
ICOS-L P~ ~—% o
CDEWEESQ
- ‘“-Jch-a | T cell activation
GITR { Treg proliferation
~ oy Galectin-9
GITR-L m .
J i TIM-3
o IL-6 ‘ . i 1 T cell apoptosis
o MHC { Treg cell functions
: LAG-3 | L4 T cell activation
CD70_~ G 3§
| SIRPa -
/ CD40-L Nm? | T cell expansion
D27 b lTj.p { Treg cell functions
6 D40 '
. ﬁ | APC presentation |
I T cell activation | T cell proliferation
| APC activation t T cell apoptosis
{ Treg cell conversion

Trends Mol Med. 2018 Nov;24(11):931-941.
doi: 10.1016/j.molmed.2018.08.005



XPOVLIKEC OTLYHEC avaKAALYPNC TWV AVOOTOAEWV CNUELWV OLVOCO-EAEYXOU
(anti-programmed death 1 (PD-1) and anti-programmed death ligand 1 (PD-L1) inhibitors)

TIOU £XOUV XpnoLuomolnBel otnv avocoBepareio To Kapkivou.

¢ Discovery on CD28and T

(arto: Alsaab H. O., Frontiers in Pharmakology, 2017)



AD
ee\Tl?'eQNobel Prize in Physiology or Medicine 2018 was
awarded jointly to James P. Allison and Tasuku
Honjo "for their discovery of cancer therapy by
inhibition of negative immune regulation."

“0

James P. Allison Tasuku Honjo



Molecular mechanisms of T-cell inhibition by immune checkpoints
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T. Wieder, et al, Journal of Allergy and Clinical Imnmunology, 2018



OVOOTOAN TWV OCNUEIWV AVOOOEAEYXOU -
0 OITTAGG pOAOG TG onuarodoTnong amd tnv IFN

A Pro - tumoral B Anti - turmoral
ICB
Inhibitory
receptor ligands ,J"
Inhibitory
r]\ receptor
Cytok
T receptor ¢
IFN-y .
TNF
ICB
Continued PIJ
chronic TNE-R
MNY "¢ ™ AU IBa X _----
delivery LVSiS

Apoptosis
Growth arrest

\ N\

Tumor cell
death

Tumor cell
senescence

=

-
y v

Tumor progression Tumor regression Tumor control

T. Wieder, et al, Journal of Allergy and Clinical Immunology, 2018



Ligand—-receptor interactions between tumour cells and immune cells in the tumour microenvironment
An overview of the immune-checkpoint molecules involved in the regulation of the antitumour immune response.
(Nat Rev Clin Oncol. ;14(11):655-668)

Tumour cell : v ‘

e T'T &lm

T-cell activation is regulated by the
interplay of the stimulatory and
inhibitory ligand-receptor interactions
between T cells, dendritic cells,
tumour cells, and macrophages in the
tumour microenvironment (TME),
with tumour cells acting as critical
mediators of immunosuppression

enssecon A



Ztoeia - onpeia KAEOLA oTnV avArTuén BLo-OELKTWV yLOL OLTTOTEAECLOLTLKA

Oepancio HECW AVOOTOAEWV AVOCGO-EAEYXOU
Consideration of the tumour, tumour microenvironment, and immune system must be incorporated.

(Nishino et al 2017, Nat Rev Clin Oncol. ;14(11):655-668)

Tumour microenvironment

Tumour

,:’-

PD-L1 Tumour-mutational
expression | burden

Tumour-infiltrating
immune cells

PD-L1, PD-1, CTLA-4, m—— ¢
CD8 and CD45RO IFNymRNA || Microsatellite |
expression phenotypes | | expression || instability
' Cell-mediated immune system Serum/circulating factors |
' T cells, dendritic cells, plasma * Cytokines (e.g. IFNY) ]
. cells, macrophages, eosinophils, * Lactate dehydrogenase (LDH) |
 natural killer cells, myeloid cells * Absolute/relative cell counts




nopEUBaon ota onUeLla vooo-eAEYXOU
2nueia KAsLWdLa

Opada aoBevwyv oe Bepareio avaoToAEéwv onUElwWV avoooeAEYXOU
armavtoUV aviloUpBatika pe patvopevikn tpoodo (‘pseudoprogression’).

H ektipunon tng avtamokplong otnv Beparmeia Kal tng anodaong yo tnv
TIEPALTEPW AYWYN £lval TPOKANGoN KL amattel avaBewpnon kpttnpiwv.
Artatteitol KaBopLopOC VEOC OTPATNYLKAC YO EKTLLNON TNG ATIOKPLONG —
QVTOTIOKPLONC TWV aloBevwV TToU AALBAVOUV TOUC CUYKEKPLULEVOUC
OlVOLOTOAELC.

ErtumA€ov, n avantuén vEWV aLoTiLoTwV BLOSELKTWY ELVOL CNUOVTLKN YL
TNV eKTipNOoN TNE MOPELAC — TIPOYVWONG KOl TOV KAlBOPLOUO TEPALTEPW
aywyng tou aoBevoucg kL avamntuéng tng Avooo-Oykoloylac.

To BEpAMEVTIKO ATIOTEAECHO TWV OLVOLOTOAEWV ONUELWV avoooe)\évxou
glval amotéAeopa ouveemq aMn)\emGpaonq ToAAaA WV napavovrwv
(nikpomtepBAAAOV TOU OYKOU KOIL AVOGLOKO GUOTNLOL) KOl QUIOLLtel
TOAAQATAEG-TTOAUTIAEUPEC GUVEPYOLOLEC VLA VO LETATPOATIEL N AVASUOMEVN
yvwon o€ KAWLKNA tpaén.

arto Nishino et al 2017, Nat Rev Clin Oncol. ;14(11):655-668






Clinical Management Review

Mechanism-Based Precision Therapy for the ®

Treatment of Primary Immunodeficiency and
Primary Immunodysregulatory Diseases

Jennifer W. Leiding, MD?, and Lisa R. Forbes, MD" St Petersburg, Fla; and Houston, Texas

Advances in understanding the mechanism, immunobiology, and
pathophysiology of primary immunodeficiency diseases have
created opportunities for the use of precision medicines for the
treatment of disease-related manifestations. Modulation of the

"Division of Allergy and Immunology, Department of Pediatrics, University of South
Florida, Johns Hopkins-All Children’s Hospital, St Petersburg, Fla
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immune system to treat autoimmunity began with the use of
intravenous immunoglobulin, improved with the development
of monoclonal antibodies, and has now become standard in
certain diseases with mechanistic-based targets that alter the
molecular mechanism of disease. In this article, we review
targeted therapies for disorders of hyperinflammation, primary
immunodysregulatory diseases, and primary
immunodeficiencies. We also look to the future where gene
editing will tailor therapy in an even more precise way for each
individual disease and patient. © 2019 American Academy of
Allergy, Asthma & Immunology (J Allergy Clin Immunol Pract
2019;7:761-73)

Key words: Mechanism-based precision therapy; Treatment;
Primary immunodeficiency disease; Primary immunodysregula-
tory disease
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Ad1gUKpiVIOTN AVOOOOVETTAPKEID?
Avetrapkela T kuttapwv? Averrapkeia APC?

CID?/CVID ?
Alatapayn avoocoppubuiong ?

2012 (18¢€T)
CTLA-4 avetmrdpkela



Adleukpiviotn Av/av? CID? CVID???

CTLA4 AvendpkKela
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D28 dAb

Anti-ICOS mAb
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Oxelumab

Alefacept
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and Ford et al, 2014
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TPOTIOTIOLOUV TLG ATIAVTAOELG TWV T KUTTAPWV
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Kopltol 4 eTwv UE:

> WUOTOUETPLKA <3NS E.O.

MopATELVOUEVO EUTTUPETO

Avorpia

[evikevpevn Aepdadevomnabela — nrmatoocAnvopeyaiia
Eppévouvoa dtapeon nivevpovitida

aokitn (pe puololoyikn nriatikn & vedppikn Asttoupyla)
Ormtikn veupitdba

OLbNUO TPOCWTIOU KoL AKPWV

Auénpuevol deiktec ofelac PAeypovnC (CRP: 258 mg/L, TKE: 100mmHg)
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KAwvikeg ekOnAwoelg 17 « Autoowpatikwy Emikpatouvtwvy MAA

Infection Allergy

PIK3R1
NFKBIA

STAT1

PIK3CD
CARD11

NOD2 NLRC4
SH3BP2
CIAS1
PSTPIP1

Malignancy Autoimmunity Autoinflammation

Current Opinion in Immunology

amro B. Boisson, P. Quatrtiet, J-L. Casanova et al,2015
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MBavn dtayvwon ???
1. Z2uvbuaopevn AVOCOOVETIAPKELDL
2. Averntapkela/Altatopaxn ovocoppuOULONC

3. Avendpkela EpduTng ovooLog

4. Autodvooo AspudoUmepmMAAOTIKO 2UVOPOLLO
5. 77?7 ...

Epyaotnplokoc EAeyxog ???

N o U s WN e

BOlOLKOC EpyOOTNPLAKOC EAEYXOC

Entineda avoocoodalplvwv — AVTLOWHOTLKH amavtnon
Avooodalvotumnoc AspdoKUTTAPWY

AutAd apvntika T- Aepdokut. (CD3+TCRCap+D4-CD8-)
AuTtoavtiowpato

Kuttapokivec (otov opo Kol 0€ evalwpnuo LETA armo SLEyepon)
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AocBevnc A.K.

Epyaotnplakn Slepevvnon

e otaBepa avénuevol deiktec PAEYLOVAC

e Afloonueilwto evpnua n maboAoylkn AsLtovpyila Twv
novortatiwy IFN-y/IL-12

o PCR yLat TB: +KO artOTEAECUOL OE YOAOTPLKO & QLOKLTLKO UYPO

Aéloonueiwrto: anouvoia BakiAAwv otn BloWia kat Tic KoA/ec
o Mantoux: (-) negative

o CT Bwpakoc: dtoykwon Aepdpadevwy pecobBwpakiou
EUPNUOTOL OTO TIVEULOVLKO TTOPEYXU UL
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OepATIEVUTIKEC OKEWELC

OePATIEVUTIKOL XYELPLOLOL

MapaAAnAa
[ovLOLakOC EAEYXOQ
Whole Exome Sequencing: uetaAAayn oto STAT3 - GOF

Oeparneia: Avooonapeppaon:
avaotoAeac tne IL-6 R (tocilizumab) ... & avaotoAcoc JAK
(kaAn avtamokplon)

Yuotnuatikn tapakolovdnon ! ... MAAK!




STAT3 (ueTtaypa@ilko¢ mtapayovrac):
TO «TOAU» EMUKLVOUVOTEPO ATIO TO «OXL APKETO»

‘EAAeppa Asttovpyiag (LOF)
TIgE
I Th17
1 T BuAakIka BonBnTIKA KUT.
! B xUt. wpiuornra & Asiroupyia

KAwikEC ekONAWOELG
NOINWEEIS BAEVVOVOYOVWY
(S. aureus, C. albicans)
[Mveupovia, MNveupaTokNAES
(S. aureus, S. pneumoniae)
AepparTitida
AvWwUOAIEG TOU OUVOETIKOU 1I0TOU

Ynep - Asttovpyia (GOF)
TIL-6
T SOCS3
| pSTAT5

| pSTAT1
1 Tregs
KAwWKEC eKONAWOELC

ALPS - TTapouola

IPEX — TTOpOuOIa
STATSb avetrdpkeia - TrTapouola

OpyavoeIdikd auTodvooa VOO |UaTa
EtTavaAapBavoueveS AOINWEEIG
Euprjuara avoocoaveTTapKeIag:
11gG

I Mvnuovika B-kUT. ye yeTaoTpoO®n

arro Haddad El., Blood, 2015



AwatapoxEG ouvdeOUeVEC ME PETaAAayEC Twv JAKs & STATs

Interleukin-6

AN Interleukin-2
Erythropohﬂn Interleukin-7
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armro J. J. O’Shea, S. M. Holland, M.D., and L. M. Staudt, et al,2013




IL-2 IL-9
: IL-4 gn_ 15 @ L4 @ C-CoF g:E:; @ IFN
@ IL-27+ @ EPO L
Q-1 QIL-21 @ IL-10

Ruxolitinib Toficitinib  Ruxolitinib Ruxolitinib  Ruxolitinib Ruxolitinib Ruxolitinib  Ruxolitinib Ruxolitinib
Baricitinib Baricitinib Baricitinib  Baricitinib Baricitinib Baricitinib  Baricitinib Baricitinib
Tofacitinib Tofacitinib Tofacitinib Tofacitinib

. STAT3

. STATS

. STATI

Cytosol

arro J.W. Leiding & L.R. Forbes, 2019
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Jakinib inhibition of JAK-STAT signaling: Cytokines bind their respective receptors and activate janus tyrosine kinase (JAK) proteins, which, in turn, phosphorylate STAT transcription factors to homodimerize or heterodimerize to the nucleus where they direct gene transcription.Shown in this figure are selected cytokines and the corresponding JAK-STAT signal activated. Further shown is where specific JAK inhibitors (Jakinibs) inhibit the activated JAK protein. *IL-2 and IL-15 receptor each have 3 chains. †IL-27 signals through the gp130 receptor chain and can activate STAT1, STAT3 and STAT5. EPO, erythropoietin; JAK, janus kinase.
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TABLE Il. Targeted therapies used in the treatment of PIDD

J ALLERGY CLIN IMMUNOL PRACT

MARCH 2019

Off-label use in

Drug Molecular target Molecular structure Licensed indication immunodeficiency diseases
Sirolimus mTOR Macrolide compound Prophylaxis of organ rejection in  NLCR4-GOF
renal transplantation POMP deficiency
Lymphangioleiomyomatosis CTLA4 haploinsufficiency
APDS
Abatacept B7-1 (CD80), B7-2 (CD86) CTLA-4 IgG fusion protein RA CTLA-4 haploinsufficiency
JIA LRBA deficiency
Belatacept B7-1 (CD80), B7-2 (CD86) CTLA-4 IgG fusion protein CTLA-4 haploinsufficiency
Anakinra IL-IR Recombinant human RA Cryopyrin- associated
IL-1R antagonist JIA periodic fever syndromes
Canakinumab  IL-1p Antihuman IL-1 IgG, mAb CAPS DIRA
FCAS
MWS
Rilonacept IL-1B IgG, linked to IL-1R and IL-1R CAPS DIRA
accessory protein FCAS
MWS
Tocilizumab IL-6R IgG K recombinant RA STAT3-GOF
humanized mAb JIA
Etanercept TNF-u. Fusion protein RA SAVI
JIA CANDLE syndrome
Psoriatic arthritis POMP deficiency
AS PAPA syndrome
Plaque psoriasis Blau syndrome
Infliximab TNF-u. Chimeric mAb Crohns disease SAVI
uc CANDLE syndrome
RA POMP deficiency
AS PAPA syndrome
Psoriatic arthritis Blau syndrome
Plaque psoriasis
Adalimumab TNF-0. Humanized mAb RA SAVI
JIA CANDLE syndrome
Psoriatic arthritis POMP deficiency
Crohn disease PAPA syndrome
Plaque psoriasis Blau syndrome
Ruxolitinib JAK1 and JAK 2 Small molecule inhibitor Myelofibrosis STAT3-GOF
Polycythemia vera STATI1-GOF
CANDLE syndrome
Tofacitinib JAK 1 and JAK3 Small molecule inhibitor RA STAT3-GOF
JIA STATI1-GOF
CANDLE syndrome
Baricitinib JAK1 and JAK 2 Small molecule inhibitor RA STATI1-GOF
CANDLE syndrome
Emapalumab Anti—IFN-y Humanized mAb NA HLH
Tadekinig-alfa IL-18 binding protein Recombinant IL-18 binding protein NA NLCR4-GOF
Ustekinumab  p40 subunits of IL-12 IgGk mAb Psoriasis LAD
and IL-23 CGD-colitis
Leniolisib PI3Kd Small molecule inhibitor NA APDS

AS, Ankylosing spondylitis; CGD, chronic granulomatous disease: CTLA-4, cytotoxic T lymphocyte antigen-4; DIRA, deficiency of IL-1 receptor antagonist; FCAS, familial
cold autoinflammatory syndrome; JAK, janus kinase; JIA, juvenile idiopathic arthritis; LAD, leukocyte adhesion deficiency; MWS, Mucle-Wells syndrome; NA, not applicable;
RA, theumatoid arthritis; mTOR, mammalian target of rapamycin; PAPA, pyogenic arthritis, pyoderma, gangrenosum, and acne:; SAVI, STING-associated vasculopathy with

onset in infancy.
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TOUG ONUEPLVOUC AUECOUG CUVEPYATEC 0To TUANA (LeTpa e dekaeTieg!!!)

AtevBuvtpla Nikn Kwvotavtwidou,

BlomaBoAodyog

AtevBuvtnc MavwAng Awatong, Mawdlatpog

ErpueAntpleg Maplavva T{avoudakn,

BlomaBoAodyog

Yodla Tavrou, Nadlatpog

XNULKOG KAeomatpa Imavou
BloAdyog EvayyeAia MNaoxain
Mapoaokevaotpleg/Texvoloyol Avaotacia Anpiwtn

ItaupoUAa Mnatolkoupa

Katepiva Mmoupykn

Bipywvia MoAdkn
NoonAegUtpleg EvayyeAia Zaipakn

Mwta MNnavvakomnouAou

... TOUG OUVEPYATEG TIPONYOUHEVWV ETWV ... & TOUG AaokAaAoug pog!

Zuvepyarteg: ... Idtattépwc Tic Matdtatpikec KAwvikeg tou Noookoueiov pag
KoL TOUC cUVAOEAPOUC TTOU UOIC EUTTLOTEUOVTAL

& to onuavrtikotepo: ta MAIAIA, toug TONEIZ, toug ditkouc touc !!!
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glvoll TTOAUTTOLPOLYOVTLKA, OIMOTEAECHA TTOAAQITAWVY
OLPOLMETWYV KOl CUXVA N attiot eival mapaywyv Tou
nepBailovtog
Opwg, \
YnoxpeoUNEOO vA OKEMTOMOOTE TO YEVETLKO

CUTTOOTPWHAY», TOUAAXLOTOV OFE OUYKEKPLUEVEC
ouvOnKec, KALVIKEC eEKONAwoeLg, acOevEic ...



Presenter
Presentation Notes
Gallop : not always horse, think ZEBRA


circadian rhythm




KEVTIPLKO/TtepLldEPLKO “pOAOL”

TO €p€BLOpA Ao To KEVTPLKO poAoL (YXM) Light

Retinohypothalamic S8
tract

HEOW YUKWV (ACTH) / veupikwv (SNS)

ACTH -
! H ! Adrenal % - . i l?-(‘xglf.::??zli:cks
HecoAafBntwv, cuyxpovilel meplbePLKA o "
¥ .ras'/'
Glucocorticoid Y 4
oUOTAUATA (VOGLOKO) KaL KUTTOPA ’\\‘/\/ - / ﬁ
\°° @f  Noradrenaline /v/
’ o5 © ) /o
(Aepdokvtrapa, NK) Wl &G 4 s.,.

Nature Reviews | Immunolog

(NADPY) (PRXox )

I ' . ,
(NADPH (PRXred) GE uoplaKo 8“[“850

(NADH)
bt
( NAD" ) ) 1 I}
/ (o) - DD = Sltacuvdeopeva peTaypadLKA - LETAPPACTIKA
((Bmal1 "'\"v" = ’ ’ ’
| Cer Jmdo- KUKAwpata avadpaong - BMAL1/CLOCK yovibia
DO T , ,
- "‘QT"“ NSNS Ev;a@:{ REv iR " UETA-UETAPPAOTIKEC SLOPOPOTIOLNTELG
DR L"} 0&eOWTIKWV KUKAWV Twv PRX, NADPH
. Cytoplasm \"»,,2 e Nucleus s »

Jeffrey C. Hall, Michael Rosbash and Michael W. Young
the 2017 Nobel Prize in Physiology/Medicine



Statement of Significance

 Cancer immunotherapy has provided substantial
clinical benefit in a significant number of patients
with advanced disease.

 However, the need for more precise
immunotherapies and predictive biomarkers remains
pressing. Recent progress in these areas has been
promising and has created a framework for precision
immuno-oncology.



Mechanism of immune checkpoint inhibitors (ICl) in combination with myeloid-derived suppressor cell (MDSC) neutralization. In the tumor
microenvironment, tumor and antigen-presenting cells express the ligands for programmed cell death protein 1 and cytotoxic T-lymphocyte-
associated protein 4 receptors on T cells. Signals transmitted via these receptors induce a T cell arrest and the termination of the anti-tumor
immune response. Blockade of these negative checkpoint molecules can restore the anti-tumor activity of T cells. However, MDSC can induce

T cell inhibition by mechanisms different from negative checkpoint molecules. The combination of MDSC inhibition with ICl could further
increase T cell-mediated anti-tumor immune responses and the clinical outcome of cancer patients.

-M
T cell o
MDSC-targeted therapy

e.g. anti-CFS-1R, ATRA, axitinib,
entinostat, gemcitabine, phenformin MDSC-mediated
immunosuppression
CcD80/CD86

tumor cell

Immune-checkpoint inhibition (ICl)
anti-PD-1 (pembrolizumab, nivolumab)
anti-PD-L1 (atezolizumab, avelumab)
anti-CTLA-4 (ipilimumab)

. O

\“H/j CTLA-4
" MHC
l it O antigene
ITI PD-L1 I TCR MDSC (Weber R et al,2018)



Certain gut microbiota or soluble bacterial products can enhance the efficacy of CTLA-4 and PD-1 checkpoint blockade. Gut bacteria
promote the activation and maturation of DCs (APC) most likely by secreting commensal-derived factors, then presenting tumor antigens
to prime and support antitumor T cell (CTL, CD4* T cells) responses. Gut bacteria can also activate memory Th1 cells through secreting
commensal-derived factors, up-regulating IFN-y and IL-12 production and down-regulating IL-10 expression to maintain immune

activation. The activity and function of tumor-specific T cells can then be enhanced by anti-PD-L1 therapy or anti-CTLA-4 therapy.
(Shi et al, Int J Mol Sci. 2018 May; 19(5): 1389)

mory Thl
- cells




Immunoregulatory influences within the tumor microenvironment

Stimulatory (green) and inhibitory (red) signals between T-lymphocytes and antigen presenting/tumor cells are depicted above.
Drugs in clinical investigation stimulating or inhibiting these specific targets are also illustrated.
Mandal & Chan, 2016
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Mechanism of anti-programmed death 1 (PD-1) receptor and anti-programmed death ligand 1
(PD-L1)/L2 inhibitors mediated cancer immunotherapy. Antigen-presenting cells (APCs) bind to
antigen (Ag) that released from tumor cells and T cells to activate T-cell receptor (TCR) and MHC
binding. PD-L1 of tumor stroma interacts with PD-1 of T cells to suppress the T-cell mediated
tumor cytotoxicity. Tumor associated macrophage (TAM), myeloid derived suppressor cells
(MDSC) has crucial role in PD-1/PD-L1 mediated tumor immunosuppression

PD-1 antibody inhibitors

¢ ro el :f HH'
S -

1
e
’A PD-1/PDL-1

antibody inhibitors

(arto: Ohaegbulam et al., 2015 — Alsaab et al, 2017)
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Development and function of MDSC
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Development and function of MDSC

Development and function of MDSC

Tumor derived factors affect different stages of myeloid cell differentiation
resulting in generation of pathologically activated M-MDSC and PMN-MDSC. HSC-
hematopoietic stem cells; CMP — common myeloid progenitor; GMP-granulocyte-
macrophage progenitor; MDP — macrophage/dendritic cell progenitors. PMN-
MDSC and M-MDSC migrate to lymphoid organs and to tumor site. The function
and fate of these cells is different in different sites. In peripheral lymphoid organs
PMN-MDSC retain high level of various ROS and cause antigen-specific T-cell
suppression/tolerance. M-MDSC produce large array of different factors that
enable these cells suppress not only antigen-specific but also non-specific T cell
responses. M-MDSC maintain high activity of STAT3 that prevent their quick
differentiation to DCs or macrophages. In tumor site, largely due to the effect of
hypoxia STATA3 activity in MDSC is dramatically reduced. This result in rapid
differentiation of M-MDSC to tumor associated macrophages (TAM). ROS level in
PMN-MDSC is substantially reduced, but up-regulation of arginase 1(ARG1) and
other factors responsible for nonspecific T-cell suppression is increased. The same
happens with M-MDSC. PMN-MDSC are dying rapidly. Factors released by dying
cells can contribute to immune suppressive mechanisms.



O pb6Aog Tou TNF oTnVv duuva £€VavTi TOU NUKORBOKTNPIOU Kal
n rapéupaon Twv avri-TNF otnv €§EAIEN TNG Acipwéng & pn dnuIoupyia KOKKIWHATOG.

Granuloma

M. Her, A. Kavanaugh, JACI 2016
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Involvement of TNF in immunity against mycobacterial infection and the effect of TNFis on mycobacterial infection. NO, Nitric oxide; T reg, regulatory T cell. 1, TNF recruits inflammatory cells with chemokines and activates macrophages. TNFis lead to increased bacterial burden and decreased chemokine levels in animal models.28 2, TNF and IFN-γ synergize to stimulate nitric oxide production in macrophages to kill mycobacteria.24 3, After infliximab treatment in an in vivo study, the number of CD8+ T cells expressing cytotoxic granules decreased, and the antimicrobial activity against mycobacteria decreased.29 4, TNF is essential for the formation and maintenance of granulomas. Blocking TNF disrupts granuloma structure and enables mycobacterial dissemination.28








TABLE |. Biologic agents for RA and other rheumatic diseases

Target Agent Structure FDA approval
Cytokine
TNF-« Etanercept Soluble TNF receptor IgG Fc fusion protein AS, JIA, PsA, PsO, RA
Infliximab Chimeric anti-TNF-a mAb AS, CD, PsA, PsO, RA, UC
Adalimumab Fully human anti-TNF-a mAb AS,CD,JIA, PsA, PsO, RA, UC
Golimumab Fully human anti-TNF o mAb AS, PsA, RA, UC

IL-1 receptor
IL-6 receptor
IL-12/1L-23
IL-17
Lymphocyte
T cell
CD28
B cell
CD20
BAFF

Certolizumab pegol
Anakinra
Tocilizumab
Ustekinumab
Secukinumab

Abatacept

Rituximab
Belimumab

Humanized Fab’ fragment linked to pegylated molecules
Recombinant IL-1 receptor antagonist

Humanized anti—IL-6 receptor mAb

Fully human anti-IL-12/IL-23 mAb

Fully human anti-IL-17A mAb

CTLA-4:Ig G Fc fusion protein

Chimeric anti-CD20 mAb
Fully human mAb for soluble BAFF

AS, CD, PsA, RA
CAPS, RA,

JIA, RA

PsA, PsO

PsO

RA, JTA

CLL, NHL, RA, GPA, MPA
SLE

BAFF, B-cell activating factor; CAPS, cryopyrin-associated periodic syndrome; CD, Crohn disease; CLL, chronic lymphocytic leukemia; CTLA, cytotoxic T lymphocyte antigen;
Fab', antigen biding prime; FDA, US Food and Drug Administration,; GPA, granulomatosis with polyangiitis (Wegener granulomatosis); JIA, juvenile idiopathic arthritis;
MPA. microscopic polyangiitis; NHL, non-Hodekin lymphoma: PsO. psoriasis; PsA. psoriatic arthritis: UC. ulcerative colitis.

M. Her, A. Kavanaugh, JACI 2016
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The matrix of type 2 inflammatory components involving resident and inflammatory cells in the human airway, highlighting type 2 cytokine and IgE pathways. The potential impact of investigative and approved biologic therapies on critical cell-cell interactions important to TH2/type 2–high asthma and allergic disease is indicated, specifically including biologic agents targeting IgE, IL-5 and its receptor, IL-13, IL-4 receptor α and TSLP. APC, Antigen-presenting cell; ILC2, type 2 innate lymphoid cell; iNOS, inducible nitric oxide synthase.





TABLE I. Summary of DBPC trials using biologic medications in patients with T2/type 2-high asthma

Target Biologic therapies used Type of study Major outcome References
IgE Anti-IgE mAb (thuMAb-E25, Allergen challenge: mild-to-moderate | Early and late asthmatic response, 30-33
omalizumab) allergic asthma | serum free IgE
Chronic moderate-to-severe allergic | Asthma exacerbations, | serum free IgE 34-42, 44
asthma
Chronic severe allergic asthma | Asthma exacerbations greater when 43

subanalyzed by type 2-high phenotypes
(T Feno levels, blood eosinophil counts,
or serum periostin levels)

IL-4 and IL-13 Mutant IL-4 (pitrakinra); Allergen challenge: mild allergic asthma | Late asthmatic response 48, 49
IL-13 antibody (IMA-638)
I[L-4Ra mAb (AMG 317);  Chronic moderate-to-severe asthma No effect on prespecified clinical asthma 50, 84
mutant IL-4 (pitrakinra) outcomes in “all comers,” + SNPs of

IL-4Ra gene associated with clinical
response (pitrakinra)

IL-13 mAb (lebrikizumab,  Chronic moderate-to-severe asthma t FEV,; greatest clinical benefit when 29, 83
tralokinumab) subanalyzed by type 2-high phenotypes
(T periostin and sputum IL-13")
IL-13 mAb (GSK679586) Very severe asthma No effect on prespecified clinical asthma 99
outcomes
IL-4Rae mAb (dupilumab) Chronic moderate-to-severe asthma with | Asthma exacerbations, | FEno, 28
type 2-high phenotype (blood | P-agonist use, T FEV,

eosinophils =300 cells/pL or sputum
eosinophils =3%)
IL-5 Anti-IL-5 (SB-240563) Allergen challenge: mild allergic asthma No effect on clinical asthma outcomes 18
despite | in blood and sputum eosinophil
counts
Anti-IL-5 (mepolizumab) Mild-to-moderate allergic asthma No effect on clinical asthma outcomes 19, 26
despite | in blood, sputum, bone marrow,
and airway eosinophil counts
Anti-IL-5 (mepolizumab; Chronic, refractory, severe asthma with | Asthma exacerbations, | blood/sputum 20, 21, 27, 54, 89, 90
reslizumab) type 2-high phenotype (sputum eosinophils, T FEV,
eosinophils >3%, or T blood
eosinophil counts or Feno levels)

Anti-IL-5Ra (benralizumab) Chronic eosinophilic asthma with type | Eosinophils in airway mucosa/submucosa, 91
2-high phenotype (sputum eosinophils  sputum, bone marrow, and blood: clinical
>2.5%) measures not evaluated
TSLP Anti-TSLP mAb (AMG 157) Allergen challenge: mild allergic asthma | Late asthmatic response, | in blood/ o7

sputum eosinophil counts, | Fexo levels

Merritt L. Fajt, JACI 2015



Mutual regulation by the PD-1/CD226/TIGIT/CD96 pathways. TIGIT and CD96 bind to PVR with a higher affinity than CD226 and
outcompete CD226 for binding to inhibit T cell activation. TIGIT triggering of PVR induces an inhibitory signal into tumor cells,
which up-regulates IL-10 and down-regulates IL-12. TIGIT interferes with CD226 homodimerization in cis and prevents CD226/PVR
engagement. Whether TIGIT can directly deliver co-inhibitory signals in T cells after binding to PVR remains unclear. CD226 binds
to CD112 and PVR to deliver co-stimulatory signals. CD96 binds to CD111 and PVR to deliver co-inhibitory signals. PD-1 binds to
PD-L1 and interferes with CD226 signal transduction to maintain immune resistance in the TME.

Tumor cell
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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, IgG, 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.
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!! Μη ξεχνάμε ότι εκτός της φυλοσύνδετης μορφής που είναι και βαρύτερη  η αυτοσωματική


Noonuara avooiakng duocAsitoupyiag / ducpubuiag

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,FHLS

(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
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The 2 principal targets on B cells are CD20 and CD22. CD20 was the first B-cell surface molecule targeted for B cell–directed therapy with mAbs,
eg, Rituximab. More recently, second-generation and third-generation anti-CD20 mAbs that are humanized (ocrelizumab and veltuzumab) and fully human (ofatumumab) are in clinical trials. 
Epratuzumab is a humanized mAb directed at CD22. BAFF (B-lymphocyte stimulator; BLyS) and APRIL are important survival and growth factors for B cells that are potential targets in autoimmune diseases. 
BAFF and APRIL interact with 3 different receptors on B cells: BAFF-R, TACI, and BCMA. Belimumab is a human mAb that binds soluble BAFF, preventing the binding to the BAFF-R. BR3-Fc is a BAFF-R fusion protein linked to the Fc domain of IgG that binds BAFF. Atacicept (TACI-Ig) is a fusion protein that binds both BAFF and APRIL growth factors.
Tocilizumab is a humanized anti–IL-6 receptor mAb that blocks the action of IL-6, an important cytokine in the terminal differentiation of B cells and inflammatory processes. BCR, B cell receptor; sIgM/sIgD, etc, soluble
IgM/IgD, etc; Blimp-1, B lymphocyte-induced maturation protein-1; IRF-4, interferon regulatory factor-4; MILF, microphthalmia-associated transcription factor; Pax-5, paired box-5; XBP-1, X-box binding protein-1.


BioAoyIKoi TTAPAYOVTEG VIO PEUHATIKA VOO MATA KOl TOUG OTOXOUG TOUG
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Biologic agents for rheumatic diseases and their targets. ACPA, Anti-citrullinated peptide antibody; APC, antigen-presenting cell; APRIL, a proliferation-inducing ligand; BAFF, B-cell activating factor; BAFF-R, BAFF receptor; BCMA, B-cell maturation protein; MHCII, MHC class II; RANK, receptor activator of nuclear factor κB; RANKL, RANK ligand; RF, rheumatoid factor; TACI, transmembrane activator and CAML interactor; TCR, T-cell receptor.





PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell

Tumor cell

Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell

Tumor cell
death

_ PD-L1
s’

Anti-PD-L1

Anti-
PD-1

https.//www.cancer.gov/publications/dictionaries/cancer-terms/def/immune-checkpoint-inhibitor




OUVOLEYEPTLKA popla tou T-Kuttdpou
(moAurtAokotnta)

Ford et al, 2014
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T‑cell co-stimulatory signals, expressed either constitutively or upon activation, critically affect the magnitude and character of autoreactive or alloreactive T‑cell responses 
The CD28 (T-cell-specific surface glycoprotein) is co-stimulatory receptor and can be ligated by CD80, CD86, and ICOS‑L
The CTLA‑4  (cytotoxic T‑lymphocyte protein 4)  co-inhibitor competes with CD28 for binding to CD80 and CD86. 
The CD28 (T-cell-specific surface glycoprotein CD28) and CTLA‑4 (cytotoxic T‑lymphocyte protein 4) pathways were first implicated in tipping the balance between T‑cell activation or anergy (whereby the immune system cannot elicit a response, defined as ‘antigen-specific non-responsiveness’), although mounting evidence over the past few years has revealed a number of other co-stimulatory pathways that serve to shape the immunological response further.


FIG 2. Molecular mechanisms of T-cell inhibition by immune checkpoints.
A, PD-1 being expressed on T cells inhibits prosurvival pathways, induces
cytotoxicity, and downregulates IFN-y production after binding to PD-L1
on APCs. Anti-PD-1 antibodies interfere with PD-1/PD-L1 interaction,
thereby reactivating the T-cell functions (not shown). B, Activation of naive
T cells proceeds via TAA-mediated T-cell receptor stimulation and costimu-
lation of CD28 by CD80/86 expressed on APCs. This leads to increased pro-
liferation of antigen-specific T cells. C, Once T cells are activated, CTLA-4
becomes expressed on T cells. Because of its higher affinity to CD80/
CD86, CLTA-4 replaces CD28 and inhibits the T-cell activation. Anti-CTLA-
4 antibodies interfere with CD80/CD86/CTLA-4 interactions, thereby sup-
pressing the negative signaling and reactivating CD28-mediated T-cell
signaling (not shown). AP-2, Activating protein 2; APC, antigen-
presenting cell; ARF-1, ADP-ribosylation factor 1; Bcl-2, B-cell lymphoma-
2; Bcl-XL, B-cell lymphoma-XL; CD28, 80, 86, cluster of differentiation 28,
80, 86; NF-«xB, nuclear factor «kB; PI3K, phosphatidylinositol-4,5-
bisphosphate 3-kinase; PLD, phospholipase D; PP2A, protein phosphatase
2A; SHP-2, Src-homology 2 domain-containing tyrosine phosphatase.

T. Wieder, et al, Journal of Allergy and Clinical Immunology, 2018



FIG 4. The dual role of IFN signaling during ICB: cytokine-induced regulation of PD-1 versus cytokine-
induced antitumor effects. A, Chronic [FN-y signaling upregulates inhibitor receptor ligands and other nega-
tive immune regulators on tumor cells. Enhanced expression of these negative immune regulators leads to
deeply exhausted T cells that cannot be reactivated by ICB therapy.’”” As a consequence, the tumors
continue to progress during therapy. B, Efficient ICB leads to an acute IFN-y signature, and to CTL- and
IFN-y-induced tumor cell death (left). ICB may also lead to reactivation of exhausted Ty1. Ty1 then secrete
IFN-y and TNF, and drive the surviving tumor cells into cytokine-induced senescence (right). Consequently,
ICB therapy leads to tumor regression by CTL and IFN-y-mediated apoptosis or lysis,** to control of the sur-
viving tumor cells by IFN-y-induced JAK1/2 signaling,®* or to cytokine-induced senescence.® Tumors may
escape from this control, if the [FN-y-induced signaling becomes abrogated (not shown).

T. Wieder, et al, Journal of Allergy and Clinical Immunology, 2018
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….Θα εστιάσω σε μερικά από τα νοσήματα που τονίζουν τη σημασία των ΠΑΑ για την κλινική πράξη και σε κάποια ερωτήματα που προκύπτουν από τις εκδηλώσεις τους και την κλινική παρατήρηση…… 

Ανάγκη ταξινόμησης. 
Βασίζεται στο πάσχον ανοσιακό σκέλος, 
στους ανοσοπαθογενετικούς μηχανισμούς, 
αλλά και στην ανάγκη «κωδικοποίησης» για καλύτερη επικοινωνία μεταξύ μας

Με τις σημερινές γνώσεις γνωρίζουμε  200 νοσήματα που κατανέμονται σε 8 κατηγορίες
Συνδυασμένες ανοσοανεπάρκειες Τ- και Β- κυττάρων  Συνδυασμένες .... με υποκατηγορία τη Βαρειά Συνδιασμένη Ανοσοανεπάρκεια που αυτή έχει τις υπο-υπο κατηγορίες
Βεβαίως, ο γιατρός και δη ο παιδίατρος δεν απαιτείται να γνωρίζει το σύνολο των νοσημάτων, αλλά είναι καθοριστικό να ξέρει που θα υποψιαστεί το νόσημα και θα παραπέμψει το παιδί για περαιτέρω έλεγχο.
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	Certain gut microbiota or soluble bacterial products can enhance the efficacy of CTLA-4 and PD-1 checkpoint blockade. Gut bacteria promote the activation and maturation of DCs (APC) most likely by secreting commensal-derived factors, then presenting tumor antigens to prime and support antitumor T cell (CTL, CD4+ T cells) responses. Gut bacteria can also activate memory Th1 cells through secreting commensal-derived factors, up-regulating IFN-γ and IL-12 production and down-regulating IL-10 expression to maintain immune activation. The activity and function of tumor-specific T cells can then be enhanced by anti-PD-L1 therapy or anti-CTLA-4 therapy. �(Shi et al, Int J Mol Sci. 2018 May; 19(5): 1389)�
	Immunoregulatory influences within the tumor microenvironment �Stimulatory (green) and inhibitory (red) signals between T-lymphocytes and antigen presenting/tumor cells are depicted above. Drugs in clinical investigation stimulating or inhibiting these specific targets are also illustrated. �Mandal & Chan, 2016 �
	Mechanism of anti-programmed death 1 (PD-1) receptor and anti-programmed death ligand 1 (PD-L1)/L2 inhibitors mediated cancer immunotherapy. Antigen-presenting cells (APCs) bind to antigen (Ag) that released from tumor cells and T cells to activate T-cell receptor (TCR) and MHC binding. PD-L1 of tumor stroma interacts with PD-1 of T cells to suppress the T-cell mediated tumor cytotoxicity. Tumor associated macrophage (TAM), myeloid derived suppressor cells (MDSC) has crucial role in PD-1/PD-L1 mediated tumor immunosuppression
	Development and function of MDSC�
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	�Mutual regulation by the PD-1/CD226/TIGIT/CD96 pathways. TIGIT and CD96 bind to PVR with a higher affinity than CD226 and outcompete CD226 for binding to inhibit T cell activation. TIGIT triggering of PVR induces an inhibitory signal into tumor cells, which up-regulates IL-10 and down-regulates IL-12. TIGIT interferes with CD226 homodimerization in cis and prevents CD226/PVR engagement. Whether TIGIT can directly deliver co-inhibitory signals in T cells after binding to PVR remains unclear. CD226 binds to CD112 and PVR to deliver co-stimulatory signals. CD96 binds to CD111 and PVR to deliver co-inhibitory signals. PD-1 binds to PD-L1 and interferes with CD226 signal transduction to maintain immune resistance in the TME. ��
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	https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immune-checkpoint-inhibitor
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