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Blood & tissues

Erythrocytes
Platelets

White blood cells (WBCO):
Polymorphonuclear leukocytes

Agranular leukocytes
Lymphocytes



Erythrocytes

Anuclear sacs of
hemoglobin

Play no role 1n the
Immune response

But

Can be immunogenic




Platelets

Megakaryocytic

fragments 1n blood

Involved in clotting
and inflammation

Can be immunogenic




Polymorphonuclear leukocytes

Basophils
Eosinophils

Neutrophils

Contain granules and are termed
«granulocytesy



Basophils & tissue mast cells

Stain with basic dyes

Help mediate allergy
and inflammatory
response

Release histamine and
other inflammatory
mediators from
granules

Make up only about
0.5% of circulating
WBC




Stain with
acidic dye eosin

Function 1in
parasitic
diseases and
allergy

Phagocytic
1-3% of
circulating
WBC




Neutrophils

phagocytes of innate |
Immunity
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Stain with both
acidic and basic L= L™
dyes IV O
Professional “ 6

Q5

First to arrive at
inflammatory site

Destruction of
phagocytosed
material by granules

50-70% of
circulating WBC
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Agranular leukocytes - monocytes

Phagocytic

Short life-span 1n
blood

Move to tissues
where they
differentiate into
macrophages

3-7% of circulating
WBC




Macrophages (MF)

Typically differentiate
from blood monocytes

Exist as free or fixed
MF

Exist as resting OR
induced (primed) OR
activated

Are activated by Th
cells and bacterial cell
walls

Tissue-dependent
terminology




Phagocytosis




Tissue-specific MF

Lungs -> alveolar MF
Liver -> Kupffer cells

Kidney -> mesangial
cells

Brain -> microghal
cells

Bone -> osteoclasts
Connective tissue ->
-> histiocytes




Tissue dendritic cells







Professional antigen presenting cells (APC)

After capturing Ag, they move into blood or
lymph for eventual deposition into 2ry lymphoid
organs

Classified by their location:

Langerhans cells - epidermis + mucous
membranes

Interstitial DC - organs

Interdigitating DC - T-cell areas of 2ry lymphoid
organs

Circulating DC
Follicular DC - 1in B-cell-rich areas (not APC)



Natural kaller cells (NK cells)

* Type of large
granular lymphocyte
(LGL) or null cell

e Important in tumor
or viral immunity

e Recognize cells that

have a reduction in
MHC class 1




e TorB

 Function in

e 20-35% of

Lymphocytes

acquired 1immunity

circulating WBC
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CLP=common lymphoid progenitor




SHM, somatic hypermutation I IEQLPEQELAL & AEUDAOEVES

CSR, class switch recombination
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sl Cytokmg
2o iyt production
) IFN-y
IL-6
o L0

" Lymphoid
e | tissue
organogenesis

Tumor
immunity

| Transplant
rejection




Anpiovpyio. TOV PEREPTOPIOV TOV
B-xvttapov

Ta avBpwmva aviicopata (antibodies, Abs) 1
avoooopalptves (immunoglobulins, Ig) eival
TEOLOVTA 3 ACVVOETWV OUAOWV YOVLOLWYV:
IGH (Ig heavy), oto yowuoowua 14 (14q32.33)
IGK (Ig %), oto yowuoowua 2 (2pl12)

IGL (Ig M), oto yowuodoocwua 22 (22q11.2)



Opyavmon Tov yevetikov tomov IgH otov dvBpmmo ko ot
COUOTIKEG TPOTOTONGELS TOV Y10 TNV ONUIovpYio. Tov pemepTopiov
tov B-xuttdpov

Bone marrow
CuCd Cy3 Cy1 WCeCalCy2 Cyd CeCa2

V(D)J recombination

Excised vDJ CuCd Cy3 Cy1 WCeCalCy2 Cyd CeCa2
intervening DNA ‘

VDJCu * primary antibody repertoire

10
Germinal centre
c‘sy w‘m
VDJ Cy! WCeCalCy2 Cyd CeCa2 VDJ Cyl WCeCa1Cy2 Cy4 Ct Ca2
D000 - T O
i Mutated
V gene

Excised ‘
intervening DNA ~—"  New isotypes (such as IgG and IgA) High-affinity antibody



Apyikd, To petafPAnto tunuo g Paprdc arlvsidoag IgH, amoteAdeitan
amd GLOTOYIEG TUNUAT®V YOVIOL®V TTOL OVTIGTOLYOVV GE €EDMVIN TOV
K®O1komolovv yia petaPfAntd (V [for variable]), mouwiddpopoa (D
[for diversity]) kou ovvdetikd (J [for joint]) Tunuara.

O avacvvovacuds V(D)J odnyel otnv onuiovpyio £vog
eravadtatayuévov VDI napoaymyikod yovidiov 10 omoio kot
oynuatifetal amd TNV PLGIKT] GLVEVOGCT TOV TPLOV QVTOV EEOVIMV.

Bone marrow
VH Dy JH CuCd Cy3 Cyl WCeCalCy2 Cyd CeCa2
S HHiH} {000 e a0 DRaOa &8
V(D)J recombination
Excised VDJ CuCd Cy3 Cyl WCeCal Cy2 Cyd CeCa2

intervening DNA CHCHCHCI0ND EE T s =



To evordueco DNA aporpeitor pe v popen kvokiikov DNA.
Ta VDJ tpiuota evovovtal pe ta Cp yio va @Tidéovy to
vYovidlo TV TPAOTOV aviicoudtov (IgM).

/ j V(D)J recombination

Excised vDJ CuCd Cy3 Cy1l WCeCal Cy2 Cy4 CeCa2
in[ervenu']g DNA £ HC AT 3G - A i )
VDJCu  primary antibody repertoire

[ -]



Katd tnv o1dpxeia tov avacvvolacuov (CSR, class-switch
recombination), pia véa eravodldtosn EPVEL GE GUVAPELL TO
yoviorako Tunua VDI pe avtd tov e€mviov mov kwdikomolel
o TNV otabepn meproyn C.

To evordueco DNA kot mdAl a@oipeital pe TNV Lopoen
KukAtkoO DNA.

VDJCu
-0
Germinal centre
CSR N\
VDJ Cyl WCeCalCy2 Cyd4 CeCa?2
- O

Excised _ |
intervening DNA —— New isotypes (such as |gG and IgA)



AvtiocOpaTo VYNANG GUVAPELNG OT|ULIOVPYOVVTOL LECH TNG
CUCMPEVONC COUATIKOV TOAAATADV VITEPUETAAAAYDV

(SHMs, somatic hypermutations) ota yovidia V (kOkKivo
KOVLTI).

v

VDJCu
]

/ SHM

FPrimary antibody repertoire

a2 VDJ Cyl WCeCal1Cy2 Cyd Ce CaZ
= T (R R (B Y R (R
Mutated
V gene

\ High-affinity antibody



Thymus

Pro-T cell

Periphery

Mature T cell
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V(D)J recombination
deficiency

Mutations in:

* Ragl

» FaE0s

e Artemis (R5-50I0)
» Other genas

T-B6-5CI0D

"\

*‘tj" IgG*, IgA*,

C

CSR/SHM deficiency

hMutations in:
& COA0CDA00
= AlD

® | NG
* Other genes

for example

= HiGh



2010, GTNV OL0POPOTOINGT TWV

B Aepu@okuTTdpnv

stem celll early late pro- |large pre- |[small pre- |immature |mature B
pro-B B cell |B cell B cell B cell cell
cell
H chain |germline|D-J V-DJ VDJ VDJ VDJ VDJ
genes joining |joining |rearranged|rearranged rearranged rearranged
L chain |[germline|germline|germline|germline |V-J joining VJ VJ
genes rearranged| rearranged
Surface Ig none none none w chain in |p chainin |membrane | membrane
pre-B cytoplasm |IgM IgM and
receptor |and on IgD
surface
RAG, no yes yes no yes yes no
TdT
expression
Surrogate [no yes yes yes no no no
L chain

expression




* Bruton's tyrosine kinase

stem early |late large small immature | mature B
cell pro-B |pro-B |pre-B pre-B B cell cell
cell cell cell cell
Ig aff no yes yes yes yes yes yes
expression
btk* no little yes yes yes yes yes
Membrane | CD34 | CD34 |CD45R |[CD45R |CD45R | CD45R | CD45R
markers CD45 |Class |ClassIl |ClassIl |Classll |ClassII
(B220) | II pre-B-R | pre-B-R | IgM IeM
Class |CD19 |CD19 CD19 CD19 IgD
II CD40 |CDA40 CD40 CD40 CD19
CD21

CD4(




Pro-B Pre-Bl

D-J

Pre-B2 Immature B Mature B Plasma

VDJ  V-J light

MHC II

CDI19
CD22

CD34
Igo/p
VpreB, A5
CD10
CD20






e Exmaiocvon otov Ovuo
e EmAoyn vhovwv
e Alapopomotnon



H exnaiogvon twv Qupokuttapmv
YIVETOUL Y10 VOL

(1) avayvopiCovv i0ta avityova, Tov
TOVC TTOPOVGIALOVTOL OTTO TO!
OLVTLYOVOTTOPOVGLOGTIKA KOTTUPO TOV
Ovuov,

(2) HE TN GOGTI YNUIKT] GUYYEVELQ.



T':'ym i.c Self peptide -MCH complex
epithelial
cell

Intermediate affinity/avidity

Cell survives
And exits
Thymus for

Periphe
Self peptide -MCH complex phery

High affinity/avidity

Negative selection
Cell is deleted




* OuwvtepAevxivec (PA. mo xatw) IL-2,

IL-4, IL-7 and

IL-135, 0mw¢ kol n avtt-

OTTOTTOTIKT TT

poteivi MCL-1,

EMNPEACOVV GMUOVTIKO TNV EMPioon
TOV BLUOKVTTAP®V KOTA TN OLAPKELN
NG OPIUAVGNC, OL0LPOPOTOINGTNC KOl
EKTTOLOELGTC TOVS 6TO BVLO, TTOL

OVVTEAOVVTOL

LE TTAPAAANAN

avaoldTocn Tov yovioiov VDI,



* H avaoldtacn tov yovioiwv VDI, Oa
EMUPEPEL TT ONJLULOVPYIO LEYAAOV
ap1Ouov BupokvTTdpWV TO OOl OTOV
oplua T Pyovv otn mEPLPEpeLa, Oa
EYovV uto tepaotio ykauo T
avTIyovViK®V vToooycwyv (TCR) (1/
KOTTOPO) TOL D0 TOLC EMTPETEL VO
AVAYVOPIGOLV EVO TEPAGTIO aPlOUO
CEVOV OVTLYOVOV.

* H owndikacio avayvoplong ot
TEPLPEPELN. GUVTEAELTUL OTTMC KOl GTOV
Ovpuo.
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Chimeric animals accept a donor-type
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Maintenance of
memory cells

Receptor

ngagement
?

Maintenance of
naive cells Maintenance
of survival
Recaptor W
h} ent
M-?raxion nasen
rom
generative
ymphoid Immune

Dmerematnon

organs response
Antigen and
second signals

Loss of
receplor Loss of survival Signals
engagement \
Feedback
Nism
Apoptosis Apoptosis
Inhibition of
immune response

Before antigen exposure After antigen exposure



Ileprpepikn avoyn:

Av ta 1010 1 CEva avTrydva Eivot TOAD GTAviaL,
101€ T T-KOTTOPO OEV TO PAETOLV.

To eawvouevo avtd AEYETOL AVOGOAOYIKT] ALyVOloL
(= immunological ignorance)

e Av ta 1ot 1 EEva avTryova gtval Tapo TOALD, TO
T-xOtTOp0 TOL TO. AVOYVOPICOVV YivVOVTOUL
avepywka N nebaivovv (= anergy or clonal

deletion).



ovalbumin-spacific
Toals

(e ™

1

ncreas ressin
Feretens o  eXpoetion of QUG
= =
N/
3 days High Low
= =z
Cells taken from regional Proliferation of ovalbumin- i _
lymph node specific CD8 T cells
regonal lymph node
7o
= =
4 weeks
= =
Cells m\l{omsplun 15 Recovery of ovalbumin-
f specific T cells from spleen - +
snlsen Spontaneous proliferation of
SpPe ovalbumin-specific T cells - -
Z (j\f.)\ Response of ovalbumin-
specific T cells to ovalbumin - ++
in vitro
Mechanism of .
peripheral tolerance Deletion Ignorance




Fluorescence-activated cell sorter (FACS)

vibrating
flow cell

red
fluorescence

beam

: reen
splitters g

fluorescence

charging % 190° light scatter
- collar l forward (granularity)
deflection IRC Q ight scatter
plates O) (size)
collection

tubes



Kowotl oovotumikol 0EIKTEC LOVOTTUPNVOV KUTTAP®OV

TEPLPEPTKOV OLLLOTOC

T-cells Natural Kkiller | B-cells Monocytes
cells (NK)

CD2 CD16 CD19 CD14

CD3 CD56 CD20 CD31

CD4 CD21 CD32

CDS8 CD40 CD36

CD4-CD8-

CD25

CDo69

CD45RO

CD45RA




To Aep@oxkLTTOPO ETTKOTVOVOUV UETOED
TOVG, OTTMC KOl LE AAAO KOTTOPO TOV
LVOGOTIOINTIKOD GLGTNUATOC, LECH TMV
KLTOKIVOV 1] KLTTAPOKIVOV.

O1 KLTOKIVEG €1Vl YAVKOTTPMOTEIVEG

UIKpoL poptakov Papovg (~15 kD)






Thl

KVTOKIVEC

MoAAatTAaciaouédg

Kal 1a¢gopoTToinon . 43

TNF = ‘

CcD8*

Th1 kuTtTOpQ T cell
7 W
7/ \

, 4\ Evepyotroinon
Evepyotroinon 4 \ OUBETEPOPIAWV
HOKPOPAY WY IFN-y P

IL-2,
IFN-y
AW

Oywvivotroinon
Kal ayoKUTTapwon




Th?2

KVTOKIVEC

B kuTtTOpQ

MikpoBia @
D

MoAAaTTAQCIACNOG
Kal dlagopoTroinon

"-'10,
IL-4

Th2 koTTapQ

\

IL-5

ATTOKOKKiWO

MaoTOKUTTApWYV

Evepyotroinuévo

HOKPOPAYO

.... o

KataoToAn
EVEPYOTTOINONG
MOKPOQAaywv

Evepyotroinon
Hwaoivo@iAwv




Cytokine secretion by T helper cells

Cytokine Thil Th2
IL-2 - -
IFN-y Tt :
TNF-a +++ -
GM-CSF ++ ++
IL.-3 ++ ++
1L-4 - e
IL-5 - ++-
IL-13 : +++
IL-10 + +




PuOmotike/KatooTaATIKA
T-xottapo



IIpocpata (>2000) avakarldednke
vronAnOucouog T kuttdpov pE
KOTAGTOATIKEC / pLOUGTIKES IKOVOTNTEC

» Regulatory T-cells. 2005. Nature Immunol,
6(4):327-361.



‘Evog tétolo¢ vmonmAnOuceuog T-kuttapmv
LTOPOVV VO TRV TOTOINOOVV 0td TNV GLV-
ekepacn Tov avityovov CD4 kot CD253.



Probability
of selection

> Avidity

>

i o o - -

Neglect Negative selection

I ———

— >
Positive selection



AvTd To KOTTOPO KOTAGTEALOVY TNV
gvepyomoinon towv CD4 ka1 CD8 T-
KUTTAPWV in Vitro HEC® EKKPLONC
KOTOUGTAATIKOV KVTTOPOKIVOV KOl
EVOC OYVOGTOV UNYOVIGLOV TTOV
(LAALOV) e€apTdTon OO TN PLOIKY
EMOLPT) LETAED KLTTAPWV.






In vivo, ovta 10, KOTTOPO KATAGTEAAOVV TIG
AVTOAVOGEC UGHEVEIEC LEG® LOVOTTOTIMV TOV
EVEPYOTTOIOVVTOL OTTO TNV ETAPT] KLUTTAP®V 1)/

KO 07td LOVOTATIOL TTOV TTLPOOOTOVVTAL UTTO
KUTOKIVEC.






memory cells

Transcri
Silencers

IL-17 IL-10 IFN-y, TNF-a IL4, IL-5 TGF-
Promotes recruitment Prevents Cell mediated  Antibody mediated Prevents
of neutrophils and maturation of immune response immune response  maturation of
macrophages, DCs, inhibits T DCs, inhibits IL-2

induces TNF-a, IL-1, cell proliferation
IL-8, chemokines



IL-17 & Th17 AepporvtraQo.

* [Ipocpata avakaldednke uia véa
Kuttopoxivn pue Thl opdon (kvupimg) N
omoid (Kuplmwg o€ COIKA LOVTEAQ )
eumAEkeTol ot Taboloyia ToAA®Y TOTOL-]
QVTOOVOCM®V Voo LatwVv. Avtifeta ival
EVEPYETIKT GTIC AOIUWDEELC.

 NEJM, 261(9):888-898, 2009



Awagopomoinon Tov kuttapwv Thl7 avOpomov. Kutrapoxiveg kAedd yia tnv
drapopomoinon twv avlpomivov Thl7 kuttdpwv eivor oo TGF-B + IL-6, IL-21, n
avTIPAEYLov@ONG kutokivn IL-1, ko n IL-23. [Iépav tov KAAGGIKOV VTooUAdmY
Thl xou Th17, wma pkty vroopudda Th1-Thl7 &xer tavtomomOel ko n onoia
exopdlel TovTOYpOVA TOVG pETaypaplkovs Tapdyovieg T-bet kot ROR-c.

Cytokine-
Thl producing cell

T-bet
Interferon-y

Interferon-y .
Interleukin-12 TCR-CD3 &g el
Interleukin-18 ~% | ,
. Y
N — —

Interleukin-12

Interferon-y

ROR-c N N
T-bet ———
P oo
/ aNg
) > | O e I|ntcrfcron-yv G
\ // terleukin-17
Precursor Thl 17 QG L

cell Interleukin-17 Interleukin-17
Interleukin-23 g < —

TGF-B f —pe
Interleukin-6 + interleukin-21 + interleukin-23 TCR- CD3 ) ’ V4 \J
Interleukin-18 + TNF 4

—_—

ROR-c Cytokine-
[ Thl7 producing cell




Naive Competent
T cell APC - Activated

Proliferation and ( _\, Teell

L ;
— ( differentiation v
response -0
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CcD28 B7 .
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Costimulator-
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5 Antigen recognition

+“»  without costimulation
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o Functional
Anergy CTLA-4-B7 unresponsiveness
, 2 interaction o
. N
O-Bce ()
CTLA-4
Fas-FasL
Activation-
interaction
induced A tosis
cell death ‘\‘%:;E > @ e
Fas -, “FasL
Cytokine- Cytokine-mediated Inhibition of
mediated ( suppression f\ proliferation and
regulation \{“3 > @‘ effector functions
- Cytokines
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Regulatory T cell



 Ta T puOutotikd kottapa (T regulatory
cells, Tregs) maiCovv 0LVGLAGTIKO POAO GTN
OlOTNPT O TNE IGOPOTIC TOV
CVOGOTOLNTIKOD GLUGTNUATOC OTN
TEPLPEPELQL.



o Xauniot apBuotl Tregs £ petmwuévn
AELTOLPYIO TOVC ----> QVTOAVOCO VOGTILLOTOL
(KuplmC AVTOV TOL ETLOVKVEIOVY LI

moAwon tomov Thl 1) Th17).

o Avénuevor opduol Tregs £ avinuevn
AELTOVPYIO TOVG ----> VEOTTAUGIEC



e Xtov avBpwmo, oiyovpa Tregs Oewpovvtar avtd

OV EKPPACOLV TA HLOPLOL ETLPOVELOGS
CD4+CD25higuedum (CT) | 2 owsK it oV
uetaypa ko wapayovia FoxP3 otov mopnva.

« Expression of interleukin (IL)-2 and IL-7 receptors
discriminates between human regulatory and activated T
cells. Seddiki et al., J. Exp. Med . 2006; 203(7):1693-
1700.2.

« (D127 expression inversely correlates with FOXP3 and
suppressive function of human CD4" Treg cells. Liu et al.,
J. Exp. Med. 2006;203(7):1701-1711.



Foxp3 Oetikd xdTTapa e acOevn pe voGo Tov
Crohn npiv + petd Oepaneiog pe 1o anti-TNF-
o avticopo Infliximab

Active Crohn's Infliximab



AV Kol QLTA TO KOTTOPO OPYLKQ
AVOKOADQON KOV GE TOVTIKLO, EVOC KUTTOPIKOG
TANBvouOC pe ToV 1010 POVOTLTO KO TIG 1O1EC

AELTOVPYIKEG LOLOTNTEC TEPLYPAPNKOY KOL GTOV
avOpwmo.



Ta T pvOuictika ctov avOpwmo amotelovvTal
aTO OLPOPETIKOVE KVTTOPTIKOVC VITO-
TANOLVGLOVE TOV EKKPTIVOUY TTOAAOVC
OLOPOPETIKOVS GLVOVUGLLOVG
AVTIPAEYLOVOOMV KUTOKIVOV, OAAL KOPIMG

TGF-B 1/xon IL-10



Ta avOporva T puOmctikd KOTTUPA EXOVV TOVG
aKOAOVOOVES PUTVOTVTTOVG:

CD4+CD25+
CD4+CD25+FoxP3+
CD4+CD45RO+
CD8+

CD28+

CTLA-4
CD8+CD28-

TCR yo+

HLA-G
CD4-CD8-TCR af}+
NKTr --> IFN-y, IL-4, IL-10, TGF-3




Kot Bpiockovtat Kupimg....



3. CD4*CD25*TGF-BT .,
and IL-10-secreting T1

1. CD4+CD25°

1§ | Foxp3* T, g,
3 ; ':\\'

2. CD4+CD25*
Fozfp3‘ Trege




A KOl 6E AAAOVC 16TODG
OTTC. ..



Aluvihare et al., Nature Immunology, 5:266 - 271
(2004). Regulatory T cells mediate maternal
tolerance to the fetus.

o  XNUOVTIKT EPELVNTIKN EPYOAGIO TOL OTEOEIEE OTL
Y10 VoL €vol ETITUYNG Uia €YKVUOGUVT 0 aPlOUOC
Tov T puOuoTIKOV KLTTAPWOV OWEAVETOL
ONUOVTIKG GTO TEPIPAAAOV TNG UNTPOC,
AELLQUOEVEC KOl TEPLPEPTKO LLLLOL.

* (ot0 oynua mov akoAovdel, P=pregnant; NP=non-
pregnant)
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O cVVOLAGLOC KLTOKIVOV TTOL EKKPivovy T T
PLOGTIKGE KOTTAPO KOTE TN OLOPKELD TNG
EYKLHooLVN G, KotaotéEALovY TV Thl andkpion.
Emaymyn e EKppacnc 1 €KKPLon KUTOKIVAOV OTTMG M
[EN-y kot IL-12 (mov endryovv Thl andkpion ce
Co0), DTOKIVOLV TNV amoppOPn o™ Tov uPpvov, To
avaA0Yo TG amooAng otov dvOpwo.



Mia ogvtepn opdoa T pvOuicTiK®V KLTTAP®V/
KOTAGTOAE®V UTOPOVV Vo enay0o0V in vivo peE:

1. Xtopatikn £ékbeon oto avtiyovo,

2. KaAAepyela tov T Aepupokuttdpmy Le
KutoKivec (Kvpiwg IL-10),

3. AAAayn TG AEITOLPYING TV OEVOPITIKMDV
KUTTOP®V UE QOPLLOKOL



IIpOocpatec pedétec, £0E1COV GLUUETOYN TOV T
PLOULOTIKOV KUTTAP®V GE O TTOAAOVS TOUEIS OTTMC:
1. AvaotoAn TG avocoamoKplons o€ 0YKOUG,
2. AmofoAn pocyevudtmv,
3. AM\epyiec,
4. AcBévela LooyeOLOTOC KATA EEVIOT),
5. Ocetec ko ypovieg acOEverec.



o Koataotortikd/puOuictikd T Aeppokittapa €xel
OELYTEL OTL AVACTEAAOVY OWTOGVOGEG 0GOEVELEC OE
TEPUUATIKA LOVTEAN TOV acOEVEIDV.

* H ¢vomn tov popiov mov tpocoEVETOL GTOVC
VTTOOOYEIC AVTMOV TOV KLTTAPW®V EIVOL OKOLLOL
AyvVmoTN.



* O TPOGOIOPIGUOC TOV KLTTAPMOV GTOYMV Ko
n poprakn Paon e CD4+CD25+
KOTAGTOANG E1VAL EVO TEOLO EVTATIKNG
EPELVOC OTIC LEPEC LOC.



Nature Immunology 5, 1149 - 1156 (2004).
Induction of T helper type 1-like regulatory cells
that express Foxp3 and protect against airway hyper-
reactivity.
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2T UOVTIKT] EPEVVNTIKT] EPYOCLO TOV £0EIEE OTL GE
wepIPaALOV aAlepyikoV doBuatoc Ta T puOctikd
KoutTopo ekkpivovv IFN-y



Lair et al. 2007. Functional Compartmentalization
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In this rat heart transplant model, long-
term survival 1s achieved 1n rat
recipients by pre-graft donor-specific
blood transfusion.



* Splenocytes and spleen T-cells from
treated recipients transferred long-term

graft survival to naive recipients (but
blood T-cells did not).

* Spleen T-cells were not able to prevent
chronic rejection 1n naive recipients.
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 Ta Tregs exkppalovv Tov (apvnTiKO)
HETOYPOPIKO TTapdyovto foxp3 mwov
avtayoviCetal pe Tov (0eTikd) petaypapiko
nopdyovra NFAT yia tnv 1010 0€on
TPOGOEGTC GTOV DITOKIVNTY] YOVIOI®V
KUTTOPOKIVOV EUTOOILOVTOS £TCL TNV
EVEPYOTTOINGT) TOVG.



Marson et al. 2007. Foxp3 occupancy and regulation of key
target genes during T-cell stimulation. Nature, 445:931-935.
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['evetikn EAAewyn tov Foxp3 (Foxp3 deficiency):

. ANOPQIIOY)

Oavatneopo avtodvocso civopouo IPEX (=immune
dysregulation, polyendocrinopathy, enteropathy,
X-linked // xupim¢ oTOLC AppPEVES, GTOVS OTOTOVG
ekOnAwveton 3-4 BOOUAOES HETA TN YEVVNON)

. [TONTIKI)

Scurfy (Bavatneopa TOAVKA®VIKY] EVEPYOTTOINGT LE
nalikd moAlamloctacud t1ov T xuttdpwyv, Tov

eKONAveTOL 7 LEPEC LETA TN YEVVNON)



[PEX

Moa1kO¢ TOAAOTAAGIOGUOG TOV AELPOKVTTAP WOV
MoaCikn Aeppoxvttapikn omonon moAAwv
opYAV®V

Y nepyoppoaceoarpivonddsio
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