KYTTAPOMEZOAABHTIKH KAI XYMIKH ANOZIA

Ala@OPETIKEG AEITOUPYIEG Kal PNXavIGHoUg

XYMIKH

Avtiowpata eE0UOETEPWVOUY avTlyova
Evepyomoinon cupmAnpwpatog
2TOX0C = £EWKUTTAPLA HIKPOBLa

KYTTAPOMEZOAABHTIKH
Eldika kuttapa — CD4, CD8

Mn €101ka KUTTapa—pHakpo@aya,oudetepo@iAa, NK, nwaotvopiAa
H dpdon toug e€aptdtal amd tn CUYKEVTPWON KUTTAPOKIVWY

JToxol = evOoKUTTApla maboyova, KUTTtapa HoAucpéva e toug,
KAPKIVIKA KUTTapd, HOOXEUHATa

KYTTAPOMEZOAABHTIKH KAI XYMIKH ANOZIA
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Defend against extracellular pathogens Defend against intracellular pathogens
by binding to antigens and making and cancer by binding to and lysing
them easier targets for phagocytes the infected cells or cancer cells.
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KYTTAPOMEZOAABHTIKH ANOZIA

A Phagocytes with ingested microbes; CD4,+ LG D 1 gl GVC}YV(JJQI'COUV
microbial antigens in vesicles * T0 oUuTTIAOKO MHC-TTETTTIOIOU
& (QPAYOKUTTOPOUEVWY HIKPORIwY (a€
3 & KUGTIOIa)

CDa* \ — %

effector-h.’ ‘& s R
Teells \ ') CD8
(Twd cells) A (TCCTSLIE)

i Mapdyouv kuttapokiveg (IFN-y, TNF)

Cytokine secretion l

a. Evepyotroinon pokpo@dywv Kai
eCoudeTépwan TTaboyovwyv

Macrophage ||Inflammation
activation = z
killing of B. ®Aeypovn
ingested
microbes

Copynght © 2003, Elsevier Science (USA)

KYTTAPOMEZOAABHTIKH ANOZIA

CD8* okotwvouv KUuttapa
) B! Infected cell with
(non-phagocyt]c) microbes in cytoplasm

, ’ N
HOAucpeva pe maboyova e - cos*
W -33" T cells
éj; - (CTLs)

Killing of
infected cell
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Eidn kuttapopecoAaBnTiKiAg avoaiag

CD8+ KUTTapoAuTIKO T Aeppokuttapo (CTL)
AUon KUTTApwV HOAUGHEVWY pE evOOKUTTApPLa TTaboydva (1oug, mpwtolwa K.d.)

NK KUttapo
1" ypapun dpuvag o€ LOYEVEIG AOLHWEELG
Kataotpéel ta poAucpéva Kuttapa Péxpl va dpacouv ta CTL
Kataotpépel KUTTapa-oToXoug HE PELWEVN EK@pacn MHCI
MEpog @UGIKNAG avoaiag

Evepyomoinon pakpopaywv amnd ta T kuttapa (CD4 Th1 kat CD8 T)

Delayed type hypersensitivity (DTH)
Evepyomoinon (pav0Kuttapwv yla £€0UdETEPWON lepoBlwv (o€ KUO"I.'l6lC()
Mapaywyn KUTTC(pOKlV(.OV Yld TPOGEAKUGH HOVOKUTTAPWY OTO onpeio HOAUvong
Kat svspvonomon TOUG
ApaoTiko KUTTapo: Makpo@dya

Evepyomoinon Baceo@Awv/nwaotvo@iAwy amd ta T kuttapa (CD4 Th2)
Regulate type | hypersensitivity

Amavinon og EApLVOEG

ApaoTIKA KUTTAPA: CITEUTIKA/BaAceO@IAA Kal nwaolvo@iAa (aAAspyia)

2MOYAAIOTHTA KYTTAPOMEZOAABHTIKHZ ANOZIAZ

Maidia pe ouvopopo DiGeorge
F'evviouvtal xwpic BUpo—— Ogv éxouv T KUTTAPA

* Avtipetwmidouv AOIHWEELG e e§wKUTTAPLA BakTipla

* Asv e€oudeTepwVOUY evioKUTTAPLa TTaboyova
JUXVEG AOIHWEELG pE 100G, PHUKNTEG, EVOOKUTTApLA BakTthpla
EuBOAwa pe e€acOeVNPEVOUG HIKPOOPYAVIOHOUG —> 00BAPEC AOIHWEELG
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3 EIAH APAZTIKON KYTTAPQON

m) (D8 - Kittapa pe Apeon KUTTAPOTOEIKN dpdaon

Tc cell

AL

Th1, TH2 - Apaoctika CD4 T kUttapa mou mpokaAoUv DTH
(delayed-type hypersensitivity reactions, emBpaduvopevNg UTTEPELALG. )

Antigen is injected into A Ty1 effector cell recognizes
e || it || S oL gy,
antigen-presen ;D:.“ injection causes visible lesion

24-72nours

2YTKPIZH MAPOENQN KAI APAZTIKON KYTTAPQN

PROPERTY NAIVE T CELLS EFFECTOR T CELLS
Co-stimulatory signal Required for activation Not required

(CD28-B7 interaction)
CD45 isoform expressed CD45RA CD45R0O

Cell-adhesion molecules Low High
(CD2 and LFA-1)

Trafficking patterns Secondary lymphoid tissue| +Skin, mucosal epithelia
+Inflammatory sites
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Ma tnv evepyomoinon Twv mapBévwy T KUTTAPWY
amattoUvtal apxikd 2 onpara:
2npa 1 amd tov TCR agou avayvwpioetl To cUPTAoKo Ag-MHC

2. 2Xnpa 2 amd tnv oclvdson CD28-B7

Medscapee www.medscape.com

Antigen
presenting cell

Nucleotide
synt

NFAT AP-1 NF-xB cytokine. S
|

Cytokine promoter Cellle
mRnA O 25

G2

Source: JACC ® 2008 American College of Cardiology Foundation

CD45
-MepBpavikn ewogatdon

-ZNUavTIKn oTnV YeTadoon Tou onpatog 1

- H CD45R0 mpocdévetal KaAUTEPA E TOUG
CD4 kat CD8 umodoxeig am’ott n CD45RA

Medscapes www.medscape.com

Priming of o CD“S’R’QT‘
Naive T cell CD4asRBN

|

Repeated antigenic
stimulation generates highly
differentiated memory T
cells

CD45R0O
CD45RB'™
Nature of T cell stimulation,
antigen presentation

determines generation of
effector or suppressor T cells | coulalory To . Effector

CD45R0O
CD45RBhe

cell Teell

Source: Br J Dermi S Blackwall Publishing




ENEPIOMnoIHzH

MAPOENQON T KYTTAPQN
ZApa 1: TCR+CD4 pe memtiolo-MHC
ZApa 2: amo to APC

APAZTIKON T KYTTAPON
Movo onpa 1

Adyog Olaopdg evepyomoinong

4

Map6éva ekppalouv CD45RA
Apaoctika ek@palouv CD45R0O

¥

CD45R0 cuvoéetal KaAutepa
pe CD4 kat CD8 umodoxeig g

MOPIA NMPOZKOAAHZHZ

MHC class Il

(b}

Apaotikd T kUttapa mio guaicdnta
oTNV £vepyoTioinon Tou onpatog 1 amo
TO oUpTAOKO Temtidiou-MHC

2ta Opaoctika T kUttapa ta emimeda CD2 kat LFA-1 sival tetpamAdola

4

MpocdévovTal To amoteAsopatika os APC

T cells initially bind APC Subsequent binding
through low-affinity of T-cell nooxm
LFA-1:ICAM-1 interactions signals LFA-1

Conformational change in
LFA-1 increases affinity and
cell-cell

.

anligan-presantng csll (APC)

Apxikd acBevig cuvdeon T Kuttdpou pe APC

Avayvwptlon MHC-mentidiou amo tov TCR —— onpa mou evioxUeL Tn oUVOEDN

Tou LFA-1 yia to ICAM-1, empunKUvovTag tTnv £ma@n Twy KUTTAPWY

10/1/2012



MOPIA MPOZKOAAHZHZ

MAPAAEITMATA

Th1 OpacTika KUTTapa Oa mapdapeivouv cuveedeUEva oTa HaKpo@Aayd mou
mapouctalouv cUpmAoka memTtidiou-MHCII

Th2 OpaoTika KUttapa 6a mapapeivouv cuvoedepéva o €I0IKA B KUTtapa mou
mapouctalouv cUpmAoka memTtidiou-MHCII

Morbcapes wiww modseape.com
Endotoxin

()

S

TR {
é | com
O @
Q <&
pociic B coll
Sowrce: Am J Cin Pathol © 2006 A

CTL dpactikda kUttapa Oa mapapeivouv cuvOedepéva o€ HoAucpéva KUTTapa
mou mapouctalouv cUUTAoKd TemTIdiou-MHCI

APAZTIKA MOPIA (EFFECTOR MOLECULES)

Ekppdalovtal amo ta 6pactika T KUTTapa

Eival pepBpavikd i dlaAuta

CELL TYPE | SOLUBLE EFFECTORS MEMBRANE-BOUND FUNCTION
EFFECTORS

Cytotoxins (perforins and | Fas ligand (FAS) Target-cell
granzymes), IFN-y, TNF-B destruction

IL-2, IL-3, IFN-y, TNF-8, Macrophage
GM-CSF (high) activation

IL-3, IL-4, IL-5, IL-6, IL-10,] CD40 ligand B cell activation
IL-13, GM-CSF (low)

10/1/2012
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2 TPOMOI EXOYAETEPQZHZ KYTTAPQN-ZTOXQN

ALECEG KUTTAPOTOEIKEG ATTAVTINCELG

- CTL-pecoAaBoupevn KUTTApPOTOEIKOTNTA

- NK-pecoAaBoUpevn KUTTapotoglkotnta

- Ab-pecoAaBouUpevn KUTTapotogIkoTnTa

Avtidpdoelg umepeuaicdnaiag tumou IV

(emBpaduvopévou TUTTOU uTrEpeUalcOnoia)

AMEZEZ KYTTAPOTOZIKEZ AMANTHZEIZ

Tpomog e€0USETEPWONG KUTTAPWYV-OTOXWY HE AUon

Target gj“f s

- d perforin
k] » ot

Cytotoxic | k
l ¢ Cancercell ™.
granules

CTL Mn €101ka kuttapa

(NK, pakpogpaya)




CTL - MEZOAABOYMENH KYTTAPOTOZIKH AMANTHZH

PROCESS: T-CELL ACTIVATION

.'. ) . s 1. T-cell receptor
1 Delndntlc binds to peptide
cell on MHC protein,
becomes activated.

MHC Class |

Antigen
g » “é “

4

MHC /

| CcD8*

% s 1 _Class Il ‘/ T cell
Y v &@/

!
CD4+
e Tcell
'
o i

of

» Cytotoxic'

’ A

3

>

G N

il . T cells
’bc e ';. ; 2. Activated T cells
o N * . Cytokines multiply, differentiate,

Helper T cellé and enter blood.

©201 Pearson Educason, Inc

2 OAZEIZ
1n

Evepyomoinon Tc kKuttdpwv

4

Kuttapoto€ika T kUttapa (CTL)

4

Autikn 6pdon

Bacikd poAo otnv
£€oudeTEPWON
HOAUGCHEVWY Kal
KUTTAPIKWY KUTTAPWY

Evepyomoinon kat diagopomoinon mapbévwy Tc kuttdpwv o CTL

2N

CTL avayvwpilouv Tto cUpmAoko Ag-MHCI o kUTtapa otoxoug Kat ta AUouv

= arget
> i e —rrera
3 _Z'# [Antigen recognition
‘:.@_\4 ] and conjugate
= - formation

®

{( CTL activation

N
o
RN

Granule
exocylosis
] Detachment of CTL

Target cell
death

Copyright © 2003, Elsevant Scomce (USA). All Rights Raserved
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1n ®AZH - Anpioupyia CTL

MapBéva Tc kuttapa = CTL precursors (CTL-Ps)

- Agv pmopoUv va TPOKAAEGoUV AUGH KUTTAPOU

- Aev ek@padouy IL-2 i IL-2 umodoxeig

- Aev moAAamAactalovrat

MNa tnv onpoupyia twv CTL amattovvial 3 onpata
1. ZApa 1 amd tov TCR agou e
avayvwpiost to cUPTAoKo Ag-MHC

2. XApa 2 amd tnv clvoson

CD28-B7

3. ZApa amd tnv ouvoeon

IL-2 pe tov IL-2 uodoxéa

NEAT AP NFXB [—cytokine
Cytokine promoter I

e

1n ®AZH

10/1/2012

COK/cycling _ Nucleotide
| /wnnm

)
’\s
Cell

W)
)
@

JACC © 2008 American College of Cardiology Foundation

Meta amé tnv evepyomoinon amod To avtlyovo, ta Kuttapa eKKpivouv IL-2 kat

ek@padlouv tov IL-2R

AuTo o0nyei og MoA/opo6 Kal dlagoporoinon o dpactika CTL

(kupiwg ota CTL-P pviApng)

(a)
Memory CTL-P

Virus-infected
dendritic cell

10
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1n ®AZH

JuviBwg ta Kuttapa xpetalovral emmAéov IL-2 yia Tov moA/Gpo Toug
Mapéxetat amd éva Tu KUTTAPO To omoio mMpoodEvetal oto idlo APC pe to CTL-P

Virus-infected
dendritic cell

Ta CTL-P ekgppalouv tov IL-2R povo agou evepyomoinBouv amd Ag-MHC

4

Movo ta avttyovoetdika CTL-P moA/vtal Kat yivovtal KUttapoTtogika

Class I MHC

IL2R
+antlgen\ CD4 |~

Class | MHC -
+ antigen

T . -
IL2R.,/

| cos ) B
m. / Proliferation, 5
| \ o T 8 Activation 7= ® ) differentiation | § .
ﬂ - )z\ s
- y y \m
T A 3=

CTL

- CD3
Co-stimulatory signal

Target cell CTL-P Ag-activated CTL-P

O moA/oudg kat Siagopotmoinon twv CTL-P aAAd kat

TWV EVEPYOTTOINUEVWY amd avilyovo T KUTTAPwWY
e€aptdral amd v IL-2

11
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Class I MHC
+ antigen \ CD4 [N
Ay o

7 THl cell
Co-stimulatory signal

—

jﬁ@

'o/ S~

./’ )
:... o Tyl cell O?. Tyl cell
Class 1 MHC 5 o
antigen @

‘D8

m / Proliferation,
| 'n‘ Ar"-'-' Acllvallon [ R\ differentiation ﬂ
S _
o8 / .
—— 7_\_7__ By
Co-stimulatory slgn:ll
Targe Ag-activated CTL-P

N CTL
Evspyonomon ano Ag —> 'Ek@paon IL-2R

IL-2R expression
1L-2 expression
Proliferation

Effector cytotoxic
function

2n ®AZH - Kataotpo®n KUTTAPwY OTOXWV

12
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2 UNXAvIoHOoi KaTtaoTpo@ng KUTTAPWY OTOXWYV

S
= b 'o. 55

(f\c

&P Apoptosis
Granule & of target cell
exocytosnfs = )

5€ e [ Granzymes
caspases = % : enter through
apoptosis of p 3 . perforin holes =
target P K. activation of
caspases

2 a5 \"9
25 :#.?qq.=2> \'..{'%
target cell &
apoptosis

Apoptosis
of target cell

FasL on CTL interacts
with Fas on target cell

AMONTQZH - 0 KUPLOG KOLVOG UNXAVIGHOG KATACTPOYPNG

1. AMEAEUBEPWON KUTTAPOTOEIKWY TTPWTEIVWV

4 pdosg

Anpioupyia GUUTIAOKOU

EmiBeon otn pepBpdvn tou KUTTAPOU-CTOXOU
Amodéopeuon CTL

Kataotpo®n KUTTapou-oTtoXou

CTL-target cell
conjugate

CTL
5 4 P fCcm]ugate ~\_ 1 cyoplasmic S ,’\
< ormation & S / rearrangement "/
o oo \\e '/\/\/\~4 a R /

Target cell

CTL granule
CTL recycling — 3 e y exocytosis

) Dissociation

15min-3h petda tyv
anodéopeuon Tou CTL
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Anpioupyia cupmAdkou (conjugate)
To oupmAoko TCR-CD3 avayvwpilel To cupmAoko Ag-MHC

LFA-1 (integrin R) tou CTL ouvoéstat pe ICAM Tou Kuttapou

Anploupyia cuun)\éKou TV KUttdpwv

nmcw g:}:’“‘ 3

Ras ww crotuul
.
/ -

.,.th g
domain

CTL
Immunological
Synapse

EmiBeon otn peUBPAVN TOU KUTTAPOU-CTOXOU

Au€avovtal ta emineda tou CaZ* yetd mv emapn tou CTL

Ta CTL mepléxouv KuoTidla He MEPPOPIVN Kat Granzymes (TPWTEAGEC)
Metakivouvtal mpog To onpeio cUVOESNG TWV KUTTAPWY
AmeAeuBépwon nsp(pop[vng kat Granzymes

MoAUPEPIOHOG nspcpoplvoov Kat 6nploupyla mopwv (5-20nm)
Eicodog Granzymes oto KUTTApO-CTOX0

Tepaxiopdg DNA o€ oAtyopepn 200bp - Amdntwon

Nucleus

FACT
O tepaxiopog tou DNA Egkivael

5 Aemta peta v enaen e 10
CTL

FACT
Teuaxiletal kat 1o 1ko DNA!

Target cell

Completed  Polymerized
pore perforin

10/1/2012
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Eni®gon otn HePBpAVN TOU KUTTAPOU-OTOXOU

Extracellular

— Perforin Homopolymeric
monomer pore lesion

Intracellular

Osmoticflow of
fluid into cell

EmiBeon otn pePBpdAvn TOU KUTTAPOU-OTOXOU

Cytotoxic lymphocyte Cancer cell

. MFR
m © —— Apoplosis
7 ° !

i © T
: \/ 0 lr_: P

1\ TcR
| TR

L 1-.._‘_____‘___

Nature Reviews | Immunology

15



Granzymes

\mrmn ) ERI0CAD

s
WJ]

i

Cytochrome ¢ DFFAO/CAD

. EndoG \ AIF

APAFT
DFFAQ/CAD o
; [—

DNA damage

ICAD

Pro-caspase-9

Nature Reviews | immunology

2. Mnxaviopog FasL

Kdatrola CTL dgv £xouv TTEppopivn
KQI granzymes

OAa 1a CTL ekppdalouv Tnv TpwrTeivn FasL
(sequence homology to TNF)

Ta kKUTTOPa-0TOXO0! EKPPALOUV TOV
uepBpavikéd uttodoxéa Fas
(death signaling receptor)

H avtidpaon FasL-Fas mmpowBei Tnv
ATTOTITWON HECW EVEPYOTTOINONG KAOTTACWY

Cytotox grande

Nature Reviews | Immunology

{b) Perforin/granzyme pathway
Granzyme B
S @ Perforin

olle

o Granules
=
exocytose
o ® 4
DS &
e

o LA

] | ® /5 CEndocytosis
perforin > o
pore forms =

®_
@ @ Granzyme B exits vesicle in

o
Procaspase 8 perforin-dependent process

(inactive)

!
Casp: b — (U V¥ ) Mitochondria
(active) S

_ Released
cytochrome ¢

| Procaspase-3 l
(inactive) -y
3 Caspased) | « |
Caspase-3 ® 2
Apaf-1
(active) pa
Apoptosis Active Procaspase-9
substrates apoptotic
effectors

Apoptosis

10/1/2012
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2. Mnxaviopog FasL

FasL mRNA
Tr?nscriptlon

CTL

Granule Exocytosis

.../ y FasL
i Translation
M‘a &

‘ \ TcR |jFasL
\
.
Perforin ' !
\ Pore i Fas
Tal’get Granzymes Procaspases
Caspase- Caspases
independent
death Apoptosis

®uoikd kuttapoktova kuttapa (NK cells)

o Tuxaia avak@Auyn Katd tnv SIApKELd TEPAPATWY HETPNONG TNG
AUTIKNG IKavotntag Twv 0KWY CTL o€ movTiKla P OYKOUG

Apvntika control
Movrikla pe aoxetoug 0ykoug (unrelated tumors)
Mapouciacav onuavtikn AUcn tou oykou!

XapakTnplopog KUTTApwy Tou TipokaAeoay tn AUon —— NK kUttapa

>

Killer Cell  Target Cell

Target-oriented
Granules

Surface Contact

17



duoikd kuttapoktova kuttapa (NK cells)

- MeyaAa AspgokUttapa
5-10% TwV KUKAOPOPOUVTWY AEPPOKUTTAPWY
- Apouv £vavTtl KUTTAPWY HOAUGHEVWY HE 1O Kdal
EVAVTL KAPKIVIKWY KUTTAPWY LN ELO0IKA
- Mapayouv IFNy
- Emnpeadouv tnv @uolki (M®) kat d1kn avooia (Ty1)

®uoikd kuttapoktova kuttapa (NK cells)

1" ypaupn auuvag o€ 1oyevn Aoipwéen

- AmeAeuBépwon IFNo kat IFNB amo ta poAucpéva kUttapa

- Evepyomololv ta NK, ta omoia moA/vtat (peak tnv 3" pépa)

- Meplopifouv ToV KO TOA/OHO HEXPL TNV OlAPOPOTIOINCN TWV
Tc og CTL tnv 7" nuépa

IFN-ot + IFN-B Virus-specific

NK cells gL

e TE T
5 6 7 8 9 10 11 12

Days after viral infection

10/1/2012
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Zmoudaiotnta twv NK Kuttdpwy

» Case study 1: Four related patients with specific NK cell
deficiency resulting in Epstein Barr virus-driven
lymphoproliferative disorder and viral-based respiratory
illnesses.

o Case study 2: 13 year old with complete lack of NK cells
Initial overwhelming chicken pox infection and varicella

pneumonia
Antibody and T cell responses were intact

Later developed primary life-threatening HCMV infection
and a severe HSV infection.

Other case studies: Low or no NK cell cytotoxic activity linked
with increased sensitivity to: HSV, EBV, HCMV, papilloma
virus.

Mnxaviopdg dpdong NK kuttapwy

1810G unxaviouog dpdong ue CTL
— ‘Exouv kuoTidla e Teppopivn/granzyme oTo KUTTAPOTTAQGUA TOUG

virus-infected

<——— Kuotidla oTo KuTtapomAdopa

Alagopd atd ta CTL
— Ta CTL mpémel va evepyotToinBoulyv yia va u@avioTouv Ta KuaTidla

— Ta NK gival ouvexwg KUTTapoToIkd (Ta ueydAa KUoTidIa UTTAPXOUV
TTAVTA OTO KUTTAPOTTAAGUA TOUG)

19



Mnxaviopdg dpdaong NK Kuttapwy
Metd Tnv Tpdodeon Tou NK 010 KUTTAPO-0TOXO:
ATTeEAEUBEPWON TTEPPOPIVNG KAl granzyme OTo onugio ouvdeong

Degranulation of Activation of . s
. Cytokine production
cytotoxic granules Death receptors

IFN-y / Priming of!

TNF-a adaptive
immune
system

AAAeg dlagopég atrd Ta CTL
— Aev €xouv €10Ik6 TCR 3 CD3
— Agv xpeidlovral MHC yia TV avayvwpion ToU KUTTAPOU-GTOXOU

— Agev £xouv pvnun
(1T} dev augavetal n SpACTIKOTNTA TOUG PETA aTTO BEUTEPO ETTAPH

ME KapKIVIKG KUTTapa)

Avayvwplon otoxou amo ta NK kuttapa - 2 RECEPTOR MODEL
Agv £xouv avTyovo-€181KoUG UTTODOXEIG

Aaupdvouv orjpa atmd 2 uTToBOXEIG WOTE Va {EXwpPIioouv
Ta UyIA ATTO Ta JOAUCUEVA i KOPKIVIKG KUTTAPA
ACTIVATION AND INHIBITORY RECEPTORS

Activation receptor

MHC dlass |
Inhibitory receptor

Activation receplor

(Cytotoxicity)
Cytokine production o)

KUplog 016x0G Toug ——> KUTTOPO PE PEIWPEVN éK(ppcxcm MHCI
H 1rapouacia ugnAwv emmédwyv MHCI ota @ualoAoyikd KUTTApa Ta TTPOCTATEUEI
atd TNV KUTTapoTogIkr dpdon Twv NK KuTTdpwyv

10/1/2012
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Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC

Kuttapa pe Kuttapotofikn dpdon ek@palouv umodoxeig yia to Fc twv Ab
‘Otav 1o avricwpa mPoodEveTdl 6To KUTTAPO-0TOXO,

TA KUTTAPOTOEIKA KUTTapa mpoodEvovtal oto Fc tou Ab

Autd ta Kuttapotogika KUttapa Oev givatl €10IKd, aAAd

TO avTiowpa gival £101KO Kal Ta KAteuBuvel ota KUTTAPA-oTOXouG
Kuttapa mou £xouv ADCC == M®, NK, oUOETEPOPIAA, NWOLVOPIAT

A Lyticenzymes
. , @ Perforin
Mnxavicpol e€oudetepwong ® TNF

- Meppopivn (NK, nwolvopiia) ¢ Granzymes
- TNF (M®, NK). Kuttapoto€lkag
- AmeAeuBépwon AUTIKWY ev{UPwY
amo ta Aucoowatda
(MD, oudetepoiAa, nwolvopiAa) S

antigen (Ag)

Ab bound to Ag
and Fcreceptor

Fcreceptors

Macrophage

Avtiépdoelg unepeuaicdnoiag (DTH)

(0]2)71(0)2
Ot BAGmTIKEG CUVETIELEG TNG KIVNTOTIOINONG TWVY AVOCLAKWY UNXAVICHWY

AlapOPES HE TOUG TTPOCTATEUTIKOUG YA TOV 0PYAVICHO avoolakoUg Hnxaviopoug
- 'Evtaon

- Ampocpopn €kppacn

- MpokAnon BAaBwyv
e v | AmotéAeopa CMI
Tw2 cells L |

MecoAaBeital amo:
sl FeR* cells FoR* cals > ’ ’
b | | e Th KUTTApPA ta omota

T EKKPIVOUV KUTTAPOKIVEG
pég.m vosd ?@‘,
Q !' : ] i =
4 kY - L-

{}v‘f

Ag
»@3 Sl [TAPAAEITMATA

T e B O . L O Aepuatitioa
Dl IO N NS R— ot Anépplyn Hooxeuipuatog

asthma, systemic ar <chronic alergic :‘ ot :
ot Athus reaction | tubercuin reacton pheiesy cermastis
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EmBpaduvopevou tumou unepeuatcOnoia (DTH)

‘Otav kamolol umomAnBucpoi evepyomolnuévwy Tu BAEToOUV Kamola Ag

2

ATEAEUBEPWVOUV KUTTAPOKIVEG (pro-inflammatory)

2

MpokaAoUv cuvadpolon Kal EVEPYOTOINCN TWV HAKPOPAYwWY

3

lotikn BAGBN

MPQTH MEPIrPA®H

1890: Robert Koch
Mapatnpnoe otL dtopa poAucpéva pe Mycobacterium tuberculosis

2

Mapouciacav TomKn AsyHovwon avtidpacn HETA amo VOOOEPHUIKO
£UBOALACHO HE KAAALEPYELA HUKOBAKTNpiwy

2

H avtidpaon apxika ovopdotnke “tuberculin reaction”
Kal apyotepa DTH

10/1/2012
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Infection

Mpotumo DTH- Gupartivoavtidpacn Mantoux [?L_-_:ﬁ

. ) . . , Sensitization: PUIILH
Y€ ATOMA TOU €XOUV VOONOEL N EUBOALacOEL ling'c'};grfyqr i _(1 ')q.,.lpaﬁem
€VavTl TNG QuUUAtiwong L S N

IK/ R “:I
‘ L

J 1-2 weeks
Intradermal

Evoodepuikn €yxuon Kekabappévng Bakt.mpwt. PPD

¢~ injection

Elicitation: A& ol microbial
‘ challenge with : antigen
antigen -»\j_\—-\ .
H avtidpaon e€eAicoctal oc 48-72 wpeg =
) 24-48 h
(emuBpaduvopevn) @ 1 ours
Octikn avtiopacn = Unapén €10IKwV TdTH KUTTAPWYV _ *'(,\.;@E%ae% induraion
g,

\ﬁ/
1. 4 dpec petd TV éveon:

2uvabpolon oUGETEPOPIAwWY OTO ONUEIO TNG EvEONG
2. Evtog 12wpou:

Aiénon T KUTTAPWY Kal OVOKUTTAPWY OTO ONUEIO
3. lMdaxuvon evooBnAlakwy KUTTAPwWY TwV PAEBIOIwYV
4. 18 wpeg petTa v €veon:

ZkAnpia 1otwv

2HMANTIKO MEPOZ THZ NPQTONENOYZ AMYNAZ

‘Evavtl evOoKUTTAplwy Baktnpiwy (HukoBaktnpidia Kat Lister. monocytogenes)

T o

Agv KATAoTPEPOVTAL ATIO TA PUOCLIOAOYLKA LN EVEPYOTIOINHEVA payokUTTapa
EmBilwvouv PHéoa ota payoAUcOoowHATA I} 0TO KUTTAPOTAAGCHA HOVOKUTTAPWY

2

H ekpilwon Toug amattel tnv evioxuon tng HIKpoBLOKTAVOU dpdong TwY
(PAYOKUTTAPWY AMO TIG KUTTAPOKIVEG TwV T KUTTAPWY
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Mpootateutikog poAog DTH

Zuvdbpolon EVEPYOTIOINHEVWY HAKPOPAYwWY

2

Ekkpivouv Autika €vlupa

AIDS

New HIV

Mewwpéva emimeda CD4 T AEHPOKUTTAPWY t:‘%;%;‘

2

Aev unapxel avtidpaon DTH O
I b L)

2oBapég AolpwEELg pe evdokuTTapla maboyova [

receptors

Mnxaviopog dpdong -Tx AepgokUTTapa

MPQTH ENA®H ME TO ANTIFONO Ep——— Rf/v

AVTLYOVO ELGEPXETAL OTOV OPYAVICHO wejene \
e®  (general 1y)

EykoAmwveTal amoé ta pakpopaya

Mapouctaletat ota Tu KUTTApPA

Tyl celis

Antigen-presenting cells: DTH-mediating cells:

HOA/O-UO'Q TH KUTpo(.OV Kat Macrophages Ty cells generally

) ) Langerhans cells CD8 cells occasionally
dlapopoTmolnor Toug o€ TotH

Ta avtiyova npogpxovtai amno
(payokuttapwOevta Baktnpla
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Mnxaviopog dpdong -Tx AspokutTapa
AEYTEPH EMA®H ME TO ANTIFONO

"'EKKPLON KUTTAPOKIVWY amo Ta Totx

2

Mpoo£AKuon Kat evepyomoinon
HAKPOPAaywy

Evepyomoinon CTL

(b) Effector phase

Antigen is injected into A Tit effector cell recognizes
subcutaneous tissue and " intigon and reloacet Fcxdhon ) e

E'm by local and plasma to site of antigen
al w-wmlng cells um injection causes visible lesion

Activated
macrophage

Effects of macrophage
activation:

1L-3, GM-CSF T Class 1 MHC
Chemokines: IL-8, MCAF, MI molecules
T TNF
T Oxygen radical
24_72hours T Nitric oxide

Mnxaviopog dpdong - CTL Agpgpokuttapa

Avtiyovo (ocuvnBwcg 1oU) poAUvel KUTTapo

2

O emitomog mapouctaletal pe MHC-I

2

Mpocdeon CTL péow TCR/CD8+

2

Evepyomoinon CTL

'] > .

cross-reacting .
normal cell granzyme

"'EKKPLON TEPYOPIVNG, granzyme, —-3 —'I.-C'_D ()
XNHELOKIVWY —

(cTL)

MHC- with = TCR cytotoxic
bound peptide “—_‘ cos T-lymphocyte
' -

-
Anptoupyia mopwv = ®

' >

Amomtwon
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MaBoyova mou mpokaAouv DTH

Evookuttdpla Baktipla | Evdokuttdaptol ol Evookuttdplol HUKNTEG
Listeria monocytogenes HSV Pneumon. Carinii

M. tuberculosis Smallpox Candida albicans

M. leprae Measles Histoplasma capsulatum
Br. abortus Cryptococcus neoformans

Evdokuttdpla mapdotta | Avitydva emagnig
Leishmania sp. Poison oak (dnAnt. 6pu)
Picrylchloride
Hair dyes

!

AEPMATITIAA EX’ENAOHX
AvTlyOVOo GUVOEETAL PE TPWTEIVEG TOU BEPPATOG
To cUpmAoKo eyKoAmwvetat amo APC (mx Langerhans)
Mapouctaletatl péow Twv MHCII
EvepyomoloUvtatl ta TH1 KUtTapa

daosig avtidpaong unepeuaiodnoiag DTH
« ®AZH ANATNQPIZHZ

« ®AZH ENEPTOlMNOIHXZHX

» APAZTIKH ®AZH
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®daon avayvwplong (dtapkela 1-2 BAoPAdEQ)

Ta CD4  CD8 T kUttapa avayvwpifouv Ta mMPWTEIVIKA
avtiyova mou mapouctdlovrat amod ta APC (Langerhans emdepy., evooOnAlakd)

Ta Langerhans emdgppidag HETAPEPOUY TO AVILYOVO ATO TO CNHEIo
£10000U OTOUG AEPPUOEVEG =y EVEQYOTTOINON TTAPOEVWV E10IKWYV CD4 T
Toth KUTTApa

Contact-sensitizil ent

Ta evdoBnAlakda KUTTapa Twv ayyeiwy
=== mapouctalouv To 610 avityovo pécw MHCII
ota KUKAowopouUvta T kKUTTapa PvApng

ddon evepyomoinong

Ta evepyomoinpéva Toth KUTTAPA EKKPIVOUV KUTTAPOKIVEG HECA OTOUG LoTOUG

IL-2 == gvepyomolei Ta mMapakeipeva T KUTTAPA HE PN EIGIKO TPOTIO
IFN-Y === 0 IOXUPOTEPOC EVEPYOTIOINTNG HAKPOPAYWY
TNF === TpOAYEL TN QYAEYHOVH QUEAVOVTACG TNV IKAVOTNTA TOU £VOOONAioU
va GUVOEEL Kal va EVEPYOTOLEL Ta AcUKoKUTTApa
ponetates tho ki and bnds 1o | |poptdes haptonated i the contact

self proteins, which are taken sensitiz ent to Tu1 cells which
by Langerhans’ cells . m’ﬁn‘%am other cytokines
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ApacTikn @aon (2 mepaATépw PACELG)

OAeypovn

To ayyelako evoobnAlo TpoceAKUEL AEUKOKUTTAPA OTOUG LOTOUG TPOG TO
onpeio Tou avtiyovikoU gpeBIopoU

AuUon
Ta evepyomolnpéva amo TIG KUTTAPOKIVEG HAKPO@AYa KATACTPEPOUY TO
avtiyovo (KYPIA APAZTIKA KYTTAPA THX DTH AMANTHZHX)

Langerhans' cells present self Activated keratinocytes secrete
e o ke || i e b | | 1 oo i
agent to T cel and chemokines such as IL-8,
secrete [FN-y and other cytokines secrete mediators of inflammation

DTH

‘Otav To avilyovo KAataoTPEPETAL ATO TA EVEPYOTIOINHEVA PAKPOPAYaA

$

Meploplopévn oTIKA BAGBN

‘Otav 1o avilyovo mapdapéVEL OTOV OpYavioHo Antigen-presanting col
(mx pukoBaktnpidia pe AMOKA Kaya)
‘ CD4+ Tyt cell

H avtidpaon mapateivetal Kat Pmopei ,
|

va amoBei KatacTpo@IKn AGyw TG
ouvexoUg cuvadpolong HaKPopaywy
ZucowpaTwpata emOnAIOEIdWY KUTTApwWY
ZUVTAKOVTAl Kal oXnNUati{ouv KOKKlwpata
TTOU £KTOTI{OUV TOUC (PUGLOAOYIKOUG LOTOUG

\ ¢

NEkpwon 1oTou
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ApacTikn @aon (2 mepaATépw PACELG)

DAeypovn

To ayyelako evoobnAlo TPpooeAKUEL Ae
onpeio Tou avtiyovikoU gpeBIopoU

Auon

Ta evepyomolnpéva amo TIG KUTTAPOKIVEG HaKPO@AY:

avtiyovo

Contact-sensitizing agent
penetrates the skin and binds to
self proteins, which are taken up

by Langerhans’ cells

Langerhans' cells present self

peptides haptenated with the contact-

sensitizing agent to Ty1 cells which
secrete IFN-y and other cytokines

Activated keratinocytes secrete
cytokines such as IL-1 and TNF-c
and chemokines such as IL-8,
IP-8 and MIG

TTAPA GTOUG LOTOUG TTPOG TO

The products of keratinocytes and
Th1 cells activate macropl to
secrete mediators of inflammation

CTL - MEZOAABOYMENH KYTTAPOTOZIKH AMANTHZH

3 interactions between
proteins on the
macrophage and helpet
T cell oceur, activating
the helper T cell

2 Macrophage presents
a fragment of the

4 sctivated helper T cell
proliferates into
either Tyl or THZ cells,

types of cytokines.

Humoral
response

which secrete different
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