ANO2OAOI'IA

. Elcaywyn (Kupiwg oTnV £TTiKTNTN avooia)
2. Quoiki avooia

-_—

EMNIKTHTH ANOZIA

ANTIITONO
3. H mpéoAnwn Tou avTtiyévou Kal N TTapouciacn ToU oTa AEN@OKUTTAP

4. H avayvwpion Tou avTiyovou. AVTIYOVIKOi UTTOOOXEIG TWV AEUPOKUTTAPWV.

KYTTAPIKH avogcia (T kOTTapa yia EVEOKUTTAPIOUG HIKPOOPYAVICHOUG)
5. Evepyotroinon Twv T AEJPOKUTTAPWY ATTO EVOOKUTTAPIOUG HIKPOOPYAVIOHOUG
6. ApaoTIKOI unXaviouoi: EEAAEIPn TWV EVOOKUTTAPIWY HIKPOOPYAVICHWV.

XYMIKH avogcia (B xVttopo 2 aviichporo yia EEWKUTTAPIN AVTIYOVa)
7. Evepyotroinon Twv B AEp@OKUTTAPWY KAl TTAPAYWYH AVTICWHUATWYV
8. ApaoTikoi unxaviopoi: H e€aAgipn TwV eEWKUTTAPIWY HIKPOOPYAVIOHWYV KAl TOSIVWV

ANOZOIMAGOAOIIA
9. Avoolakr avoyn Kai autoavooia: H d1dkpion eauTou-{EVOU Kal Ol dIaTAPAXEG TG

10. AvoooaTtravTioEli§ KATA OYKWYV KAl JOOXEUUATWY

11. YmrepevaioOnoia. NoonuaTa TToU TTPOKAAOUVTAI OTTO VOO OATTOKPIOEIG

12. AvoooaveTrdpkeleg (Ouyyeveig Kal eTTIKTNTESG). NOOAMATA TTOU TTPOKAAOUVTAI ATTO
EAAEIMPATIKEG AVOOOATTOKPICEIG




10. AvOOOATTaVTAOEIG KATA OYKWYV KOl HOOXEUNATWY

Avooia KOTA pn ACIHWOWYV KUTTAPWYV: HETACXNMATICHNEVWYV 1 EEVWV

|. AVOOOQTTAOVTNOEIG KATA OYKWV

* Ta avTiyova TwV VEOTTAQOUATIKWY OYKWV

AvVOOI10aKOi pnYaviouoi TNS atroppIyns Tou OYKOU
Ala@uyn Twv OYKWV aTTo TIC AVOCOATTAVTAOEIC
AVOOOAOYIKEG TTPOOEYYIOEIC VIO TN BEpATTEIO TOU KAPKIiVOU

Il. AvOCOOTTOVTHOEIC KATA HOOXEUUATWY

o Ta avTiyova TWV JETAUOOXEUOEWVY

e H etraywyn Twv avoooaTTaVTNOEWY £VAVTI TWV JOOXEUMATWYV

« OI avOoOIaKOi UNXaviouoi TNG atroppIYnS TOU HOOXEUNATOC

* [1pOANYWN ka1 BegpaTreia TNS ATTOPPIYNGS TOU HOOXEUNATOC

 MeTauooxeuon KUTTAPWY TOU AiATOG KAl TOU JUEAOU TwV
O0TWV




EvOeigeic yia avoooaTTOKPION KATA TWV OYKWV
(avooiakn eTITAPNON)

Agdouéva

2UUTTEPOAOC O

Aep@OKUTTAPA YUPW ATTO OYKOUG KAl
OIOYKWOT TWV ATTAYWYWYV AENQADEVWV.
KOAUTEPN TTPOYVWON

AvOOCOOVETTAPKA ATOHMO £XOUV AQUENMEV
ETTITITWON OPICHEVWYV OYKWV

OEPATTEUTIKOG ATTOKAEIOHOG TWV
AVOOTOATIKTWYV UTTOOOXEWYV PD1 &
CTLA4: utroYwpnon Tou OYKou

Moo xeUpaTa OYKOU aTToppPITTTOVTAIl ATTO
{wa TToUV gixav NOn ekTeBei oTOV OYKO.

MeTddoon avooiag HE AEHPOKUTTAPA ATTO
{wo JE OYKO

= AVOOOQTTOVTAOCEIG EVAVTI
OYKWV avaoTéEAAOUV THV
AVATTTUEA TOUG

= ETrikTnTn avooia TTou
EMITEAEITAI ATTO
Agp@okUTTOpPO




MeipapaTiKi ATOdEIEN AVOCTIAS KATA OYKWV
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No tumor growth
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Transplant tumor cells
into syngeneic mouse

Adoptively transfer
T cells into recipient
of tumor transplant

Tumor growth
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Eradication
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AVTIyOVO TWV OYKWV TOU avayvwPi{ovTol outo To
OCVOGOTOLNTIKO GUG T LKL

Tumour-Specific & Tumour-Associated Antigens:

> Tlpoidévta peTaAAaypévwy oykoyoviSiwy Ko
OYKOKOTAOTAATIKWYV YOVISiwV

> T1poidovta AAAWY PHETOAAAYEVWY YOVISIWV

> YrepekbpoOPEVEC 1] VO HOAX EKDPATHEVECS
KUTTOPLKES TIPWTELVES

» Kopxivikd ovrrydva moporyopeva oo oyKoioug

> OykogpPpuikd avTryovo

» Tpomomolinpevy, emidavelakd YAUKOATISIO Ko
YAUKOTIPWTEIVEC

> Avtiyova diadopomoinong




AvTiyova Twv
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OYKWYV TTOU ®uo10AoyIKG t\% - |
o KUTTOPO TOU EEVI- | -
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atro T KUTTOPO CELLULR TN | couTr ipwTeivn &5 Kapia T kutrapl-
AlAQOPES PETAAAQYUEVES
npwieiveg oe {wikoug 6-
A YKOUG Q6 KapKIvOyOveS ou-
METOMGY}ISV 0leq 1} akTIvopoAia.
eauti AIGPOPES PHETANAYHEVES
Mpwreivn npwrelvee ota pehavouata
5 Mpoiovia oykoyovidiwy:
3 §_ Mpoidv petalaypéva Ras,
g, = oyKoyovidiou 1 UBpidir| npwreivn Ber/Abl
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= , MNpwreiveg E6 kat E7 tou av-
w0
Oykoyovog BPOMVOU 100 TV BNAwHATEY
106 OOV KApKivo Tou Tpayiiou
’ : g HrTpac.
ZTSK%V%OVO Mpwielves EBNA o1a Aepo-
a ang EBV
CD8* CTL PERIE




AvoOol10KOi unxaviouoi
ATTOPPIYNG TWV VEOTTAOAOHATIKWY OYKWV

 Makpo@paya

* NK kuUTTOpO

* AvTiowuaTa

 Bononmika T kuTtTOpPO
 KuttapoAuTika T KUTTOpO




ETraywyn CD8* T KUTTAPIKWYV ATTOKPICTEWV EVAVTI OYKWV
(ME O10OTAUPOUMEV TTAPOUTIaoH)

Emaywyn e T ApaoTiki @don mg
(dluoTaupoupevy KaTd Tou GyKou
napougiaon)
KutTapa Kar avriyova Aiagopomnoinon
TOU OYKOU (ayOKUT- ’ TV EI0IKWV Yia ,
TaP@VOVTaI amd APCs ©aYOKUTIapWyEV TOV GyKO 10 &Iy fo
avayovo  TOU eviomj  KOTIapoTou Gykou TkurrGpoy VKO CDE” CTL

avayvwpilel 1o

: EnayyeApatiko - -
TOU GYKOU YYEAU KUTTApO TOU GYKOU

A 2UVOLEYEPTNG

7 Kuttapo

TOU GYKOU Odvarog
CD4+ = & T ~ TV
BonBNTKG Kuttapokiveg KUTTflpwv
T AEPPOKUTTAPO TOU OYKOU
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Kuttapo oykou
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yovou Tou GyKou aro

yei o€ evepyomnoinon
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/ AVTLYOVO T KUTTApPO ToUu T KUTTGpPOU
Vig ToU OYKOU ewwko yla ‘
Mﬂ%lo 0 QVTLyGvo
10U OYKOU

Avayvwpion Tou avTi-

10 T KUTTOPO TTOU 00N~

AnoTuxia mapaywyrg ToU avTiyovou Tou 6ykou

MapaAhayn Tou KUTTapou

TOU OYKOU XWPIg avtyovo :
N @ PIONS TOU GYKOU

"EAAEIYN avayvw-

ano 1o T KGTTOPO

MeraAAaZeig ora yovidia MHC 1} o€ yovidia

anapaiTnTa yia TNV eneiepyaoia Tou avriyévou

] KOU
g EAAEWYN M

o)

"EAAEIYN avayvw-
pIONG TOU GYKOU
amno 1o T KUTTOPO

RVOOIC

MNapaywyn avoooKaTaoTAATIKWVY MPWTEIVOV
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AvaoToAr Tng
gvepyonoinong
Tou T KUTTGpPOU
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2 AVOOOKATAOTAATIKEQ
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Avooo0BepaTTEiad TOU KOAPKIVOU

A. MadnTIKA avoooTtroinon (avricwyata R T
KUTTOpPO)

B. Evepyoc¢ avoooT1roinon Kal evioxuon TnG
EYYEVOUG VOO OATTAVTNONG




A. NMNaBnTikA avoocoTtroinon (avTiICWHATO
N T KUTTAPQ)




letters to nature
Neture 256, 405 - 497 (07 Avgust 1975); doi:10.1038/236495a0

Continuous cultures of fused cells secreting antibody of predefined specificity

G. KOHLER & C. MILSTEIN

MRC Laboratory of Molecular Biology, Hills Road, Cambridge CB2 2QH, UK

THE manufacture of predefined specific antibodies by means of permanent tissue culture cell lines is of general interest. There are at present a considerable
number of permanent cultures of myveloma cells'” and screening procedures have been used to reveal antibody activity in some of them. This, however, is not a
satisfactory source of monoclonal antibodies of predefined specificity. We describe here the derivation of a number of tissue culture cell lines which secrete anti-
sheep red blood cell (SRBC) antibodies. The cell lines are made by fusion of a mouse myeloma and mouse spleen cells from an immunised donor. To understand
the expression and interactions of the Ig chains from the parental lines, fusion experiments between two known mouse myeloma lines were carried out.

@ The Nobel Prize in Physiology or Medicine 1984
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Georges J.F. Kohler  Ceésar Milstein



Monoclonal Antibodies: production fro
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T P poTo HOVOKAWVIKWY OVTICWHATWV
(monoclonal antibody-fragments)
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T ppoto HOVOKAWVIK®WY XVTIoW
(monoclonal antibody-frag

V domaln O .
(‘15koa) \! 4 o
Fab  (.28kDa)
Fab, (~55 kDa)
V, domaln (blspedﬂc)
(+15kDa) (~110 kDa) Antibody Structure
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T P poTo HOVOKAWVIKWY OVTICWHATWV
(monoclonal antibody-fragments)

AN 2 = -

Fab F(ab’),, Fab' scFv diabody sdAb
(Fagment amgen bindng) (snge-chan (single domain
varistin fragment) anibody)

QA 0
i Y9 QL a

chemically linked BITE
Fab (te-speciic T-onll engager)

trifunctional antibody



Monoclonal Antibodies: modes of act“ |

Biotinylated 3
radioaicﬁve figand Multistep Targeting

. A\
1 \
Naked MAb
- ADCC
. | coc
| J ID. Goldenberg “‘
A. Epenetoé Radionucide ~\_
Cytokine

j | Immunotoxin

P. Thorpe |I. Pastan

ADEPT

2 K. Bagshawe
Immunoconjugates

scFv-enzyme




MovokAwVvikd AVTICWUAXT: oto TO TTOVTIKL 6TOV avOpwto
« ) »
the "90s

Mouse hybridoma ] In vitro antibody libraries

l Transgenic mouse
/ I \ _Human hybridomas

Chimeric Humanized Human

l
Genetic engineering
V gene cloning
CDR grafting
\ Eukaryotic expression

Sir Gregory Paul Winter




MOVOKAWVIKX OVTICWHOTH: KAIVIKEC EDAPHOYEC

» Koapkivog
v’ Zupmayeic oykot
v Alparoloyikég kokon0eieg
» Avutodvooo vooTjpoTa
» YmepevouoOnoieg
» Metopooyevoelg
> Evdokpivoloyia-petaBoAlopog
(ooteomoOpwoT)

» Nopwéelg



EMA Approved Monoclonal Antibodies 3/2019:
haematology oncology

» Rituximab (Mabthera®), 2/6/1998 (Roche) [FDA Rituxan®, 1997]

Anti-CD2o (IgG1). NHL, CLL, RA.

» Ibritumomab tiuxetan (Zevalin®), 16/1/2004 (Bayer) [FDA 19/2/2002]

Anti-CD20o (IgG1) 9°Y-labelled. Follicular lymphoma consolidation therapy after remission induction. B-cell

NHL after Rituximab (relapsed/refractory)
» Ofatumumab (Arzerra®), 19/4/2010 (GSK) [FDA 26/10/2009]

Anti-CD2o (IgG1). CLL refractory to fludarabine and alemtuzumab.

» Brentuximab vedotin (Adcetris®), 25/10/2012 (Takeda) [FDA 8/2011]

Anti-CD30 (IgG1) linked to monomethyl auristatin E. Relapsed or refractory CD30+ HL. Relapsed or refractory
systemic anaplastic large-cell ymphoma (sALCL).

» Obinutuzumab (Gazyvaro®), 23/7/2014 (Roche) [FDA Gazyva®, 1/11/2013]

Anti-CD20o (deglycosylated IgGi). With chlorambucil in untreated CLL with comorbidities making them

unsuitable for full-dose fludarabine based therapy

o
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EMA Approved Monoclonal Antibodies 3/2019:
haematology oncology

» Elotuzumab (Empliciti®), 5/2016 (PDL/BMS) [FDA 30/11/2015]

Anti-CS1/CD2 (IgG1), anti-SLAMF7 (CD319). Relapsed and previously untreated multiple myeloma (+
lenalidomide & dexamethasone)

» Inotuzumab ozogamicin (Besponsa®), 21/4/2017 (Pfizer) [FDA 17/8/2017]

Anti-CD22 (IgG4 conjugated to calicheamicin). Relapsed or refractory B-cell precursor ALL.

» Mogamulizumab (Poteligeo®), 22/11/2018 (Kyowa Hakko Kirin) [FDA 8/2018]

Anti-CCR4/C-C chemokine receptor 4/CD194 (afucosylated IgG1). Refractory or relapsed mycosis fungoides and Sezary

disease (cutaneous TCL)

Under EMA evaluation:

Polatuzumab vedotin, anti-CD79p (B-cell antigen receptor complex-associated protein beta chain) (Genentech/Roche). B-cell

non-Hodgkin’s lymphoma , relapsed or refractory follicular or diffuse large B-Cell Lymphoma.

o

EUISOIEAN MEDICINES AGEMNCY



Rituximab (Mabthera®)

>

> Rituximab:

Avayvwpilel to apvoééa 170-173 ko 182-185 tov CD20o

» Mnyoviopol dpaong:

v

BN N X

ADCC & CDC

PuBpiotikn 8pdon oto kuttapiko KUkAo

Av&avert MHC II kou poprax mpokoAnong LFA1 & LFA3
Enayet éxkpion CD23 (FceRII)

Mewwvel Ty ékppaon tov B-umodoyea

[TpokaAei amémTwon

CD2o:
Exdppdaletou otnv emdavelon twv B_Agpdokuttapwv
(amd6 Tt  mpo-B), oAA& Oyt ot TEAIKA
SopopoTopEVA TAAGUATOKUTTOPA
Asv  exxpivetar  (shed), 8ev eowrtepikeveTal
(internalisation), ko  8ev  Swxpopdwvetal
(modulatation)
MdaAAov mailet pdro otny eiopon} Ca*
Antibodies NK cell CD16 Cross-linking of Tumour cells
bind antigens CD16 triggers die by
on the surface degranulation into apoplosis
of target cells a lytic synapse
-
L
-
1%
&




Rituximab (Mabthera®)

#
ml

3
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Evoeiéeig:
» NHL
Ttédo II-1V

l
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_ apoptosis
Lipid raft

/’ » Y

5 S V 671 ‘EO‘I}W outorg,%q
Macrophage ot LKWV GUpT, T?
Fc/R/CR mediated J AN 45

| phagacytosis or ADCS




Ofatumumab (Arzerra®)

N Tormiral

B-Cel Membrane

» Ofatumumab:

Avayvwpilel kot toug 2 Bpdyoug tou CD20 kovtd otn peppdvn

» Mnyoviopoi dpdong:
v" CDC (kxvpiwg) & ADCC
v PuBpiotikn Spdon oto Kuttapikod KUKAO

v’ Tlpokodei amtdmtwon

Evoeiéeic:

» CLL avBextixrj oe fludarabine kot alemtuzumab
» [nvitro, .oyupotepo CDC (18aitepa og yopunAd
entiteSo CD20) amd to Rituximab

» Invitro dpaotik6d o€ KUTTOpa tvOEKTIKG OTO

Rituximab




Brentuximab vedotin (Adcetris®)

Structure of Brentuximab Vedotin (B-Vedotin)

c?-o

«— CD30 binding ste
Light chain —»
MMAE @
Heavy chain —»
/\@ | MAB-Vi-—CIT
N

MMAE Spacer Linker

ADC Internalization Process

e
B-vedotin 0
internafzed, fraffics B-vedotin
to lysosome /\ 4{ binds CD30 i
i B-vedotin
CD30
R ®_ o
’ \ 2 Free MMAE - can
‘ )) produce cytotoxicity
j l \ In tumor microenvironment
: MMAE disrupts microtubules,
Uinker cleaved, ‘
MMAE refeased leads 1o apoptosis

ADC = antibedy-drug conjugate; MAB = manociona! antibody. MMAE = monomethvy!
aurstatin € (microtubule-disruptng agent)

» Avayvwpiler to CD3o0:
v Exdpaletou og evepyomompéva B & T Aepdokitropo

Endyel amémtwon

v

» Brentuximab vedotin

v XUpmleypo g avtiowpoarog pe X0 dappoako (auristatin E)
v

Tomtkp XO «kotémv  evokuttdpwong 1  amerevBépwong oto

pikpomepPaAiov tov dykou

Evdeiéeic

v' (CD30* HL (evjAikeg, vumotpom 1 ovOeKTIKO) KOTOTIV OUTOAOYNG

A\

HETHHOOYEVOT] PAXCTOKUTTAPWY 1) KXTOMY  TOUA. 2 XO Otav dev
evdeikvutou petop 1) XO.
v Xe eviAIkeg pe S1dyuto oavorrAaoTIKO Apdwpo (utotporn 1) avBekTIKO) €K

HEYOAWY KUTTAPWV.

@ %
%
%% . 7 = HO o "
L | X 3T €U Y
% @ M0 e i UK
! L ‘; H
ﬂ i
Brentuximab Peptide linker AuristatinE = §§
(chigG1) -Cit-Val- (4 per IgG)

-Cys-SH (Hinge)



EMA Approved Monoclonal Antibodies 3/2019:
oncology

» Trastuzumab (Herceptin®), 28/8/2000 (Roche) [FDA 25/9/1998]

Anti-Her2/neu receptor (IgG1). Primary & metastatic Ca-breast, metastatic gastric cancers.

» Cetuximab (Erbitux®), 29/6/2004 (Merck) [FDA 12/2/2004]

Anti-EGFR (IgG1). KRAS wild type metastatic colorectal cancer and squamous cell head & neck cancer.

» Bevacizumab (Avastin®), 12/1/2005 (Roche) [FDA 26/2/2004]

Anti-VEGF-A (IgG1). Metastatic colorectal cancer, metastatic Ca-breast, advanced/metastatic/recurrent NSCLC,

advanced/metastatic renal cancer, advanced epithelial ovarian, fallopian tube, primary peritoneal cancers.
» Panitumumab (Vectibix®), 3/12/2007 (Amgen) [FDA 27/9/2006]
Anti-EGFR (IgGz2). KRAS wild type metastatic colorectal cancer.

» Catumaxomab (Removab®), 20/4/2009 (Fresenius)

Anti-CD3 and anti-EpCam (rat/mouse IgG2). Malignant ascites.

» Denosumab (Xgeva®), 13/7/2011 (Amgen) [FDA 1/6/2010]

Anti-RANK ligand (IgGz2). Prevention of skeletal related events in adults with bone metastases from solid tumours

o
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EMA Approved Monoclonal Antibodies 3/2019:
oncology

» Pertuzumab (Perjeta®), 4/3/2013 (Roche) [FDA 8/6/2012]

Anti-Herz, inhibits dimerisasation (IgG1). Metastatic or locally recurrent unresectable Ca-breast with trastuzumab and docetaxel

» (Ado) Trastuzumab emtansine (Kadcyla®), 15/11/2013 (Roche) [FDA 22/2/2013]

Anti-Her2/neu receptor (IgG1) conjugated to mertansine. Unresectable locally advanced or metastatic breast cancer who previously

received trastuzumab and/or a taxane.

» Ramucirumab (Cyramza®), 19/12/2014 (ImClone/Lilly) [FDA 21/4/2014]

Anti-VEGFR2 (IgG1). Advanced gastric cancer and gasro-oesophageal junction adenocarcinoma

o
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EMA Approved Monoclonal Antibodies 3/2019:
oncology

» Blinatumomab (Blincyto®), 23/11/2015 (Amgen) [FDA 3/12/2014]
Bispecific Anti-CD19 & CD3 (BiTE). Ph- relapsed or refractory B-cell precursor ALL (orphan by EMA, accelerated & conditional approval
by FDA)

» Dinutuximab (Unituxin®), 10/3/2015 (United Therapeutics), 5/2017 re-licensed as

dinutuximab beta (Apeiron/EUSA) [FDA 10/3/2105]
Anti-GD2 (IgGik). High risk glioblastoma in children + GM CSF, IL12 and 13cisRA (orphan by EMA)

» Necitumumab (Portrazza®), 12/2015 (ImClone/Lilly) [FDA 11/2015]

Anti-EGFR (IgG1). Stage IV squamous NSCL cancer (+ gemcitabine & cisplatin)

o
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Trastuzumab (Herceptin®)

» Avayvwpilel tn meproxn IV tov eéwkuttaplov

# ugand

Her:;ﬂn P / @ Tunpatog tov vtodoyxex HER2/neu:

Receptor / - ) g
( ) o & J k 2 Yrepekdppaon o€ VEOTAXGHATIKE KUTTApA (X100)

Dimet
Receptor

» Mnyoviopol dpaong:
v Ztdon otn G1 dpdon, avaoToAr] ToAATAXGIOGHOY
v Emoywyr] ovTI-QyYELOYEVETIKWYV TTOPOyOVIWY Ko
KXTOGTOAT TTPO-XYYELOYEVETIKWYV TTAPOYOVTWY

v Avaotolr) S1domaong Tov EEWKUTTAPLOV TUHHATOS TOU

Her2/neu ¥ 5
v ADCC e
Tumor Cell
Phasceyy

Evéeiéelc:

p : . 4
» MetaotaTikO¢ KOPKIivog TOU HAoTOU

’ r ’ Br‘r:.'m

» Tlpwipog kapkivog Tov pooTov cance

NK lymphocyte

» MeTaoTtaTIKOG YOO TPIKOC KAPKIVOG



Trastuzumab emtansine (Kadcyla®)

Trastuzomabd
\\(;f > Recognises the IV region of the extracellular domain
gvl ‘3 % of the HER2/neu receptor
7-OM1
v Overexpressed in tumour cells (x100)

N o ¢
o= » Modes of action:

v Mertansine binds to tubulin: inhibition of mitosis
v' (1 arrest, proliferation inhibition
v" Induction of anti-angiogenic factors and supression of pro-

angiogenic factors

° i
¢/L° :CC , v" Inhibition of cleavage of Her2/neu extracellular domain
ys-MCC-OM1

%2 . v' ADCC
i&l N R’.‘? Microtubule
Indications: - D $
» Her2* inoperable locally advanced = "< ,_;:—jc_lj,;-'ﬁ . -'E-F‘I:jj;‘;
or metastatic breast cancer, \ h ";5%;;" L/.,\ : /
following trastuzumab and/or DM 1 = - Li,,v fcor Tras:uzun*\ab
(3to 4 perlgG) -thioether- (HzlgG1)

taxane therapy -LysNH, (random)



Bevacizumab (Avastin®)
Evoeiéeic:

» Metaotatikog kapkivog opBou & mayeog evrepou

» Metaotatikdg KapKivog ToU HaoToU > AVO(YVU)PKEl tov VEGF

» Mn-pIKpOKUTTOPIKOG KAPKIVOG TOU TTVEVOVA
e AP g » Mnyaviopol dpaong:

(TpoXwpPTEVOG, HETAOTATIKOG, OXL TAAKWANG) v A e

Kopkivog tou vedhpot (mpoxwpnpévog, HETAOTATIKOG)

Kopkivog twv wobnkwv (poywpnpévog)

Kapxivog twv coAmiyywv

YV V V V

Koapkivog tou mepirovaiov (tpwtomadrig)




O£T KUTTOPIKN
avoooBeparreia
(adoptive cell transfer)

T KOTTOpPO 0I0OEVOUG >

in vitro ToAAatmTAaci10ou6S>
EMICTPOPR OoTOV id10 0BV -
KOTAOTOAI TOU OYKOU

MeTd Tn ouAAoyi, Ta T KUTTOPA TPOTTOTTOIOUVTAI
YEVETIKA yIa va TTapdyouv £181KoUg utrodoxEig oTnv
EMIPAVEIA TOUG TTOU OVOpddovTal XIJAIPIKOi
utrodoxeig avriyéovou (CARS).

Ta CARs cival mpwrt€iveg TTou emiTpéTTouv ota T
KUTTOPO VO avayvVwPifouv HIa CUYKEKPIMEVN
mPWTEIVN (avTiyovo) o€ KUTTapa Oykou. Autd Ta
emegepyaopuéva KUTTapa CAR avatmrtdoocoovral ETTEITA
OTO EPYOOCTHPIO HEXPI VO apIOOUV SICEKATOUMUpPIA.
O ekteTapévog TTANBUONOG Twv CAR T KUTTdpWV
Emeita eyxéetal otov acBeviy. MeTd Tnv £€yxuon, av
OAa Trave OTTWG £XEl TTPOYpaUpaTIOTE, Ta T KUTTAPO
TTOoAAATTAOCIA{OVTAI OTO CWHA TOU 000EVOUG KAl ME
Kafodnynon amrd Tov KATAOKEUAOHMEVO UTTOSOXE
TOUG, avayvwpi{ouv Kal OKOTWVOUV Ta KAPKIVIKA
KUTTOPO TTOU PEPOUV TO AVTIYOVO OTIG ETTIPAVEIEG
TOUG.
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Evyekpipyevec CAR-T Oepartreiec

Kymriah™ (tisagenlecleucel, Novartis) is for the treatment of pediatric patients and young
adults with refractory or relapse (R/R) B cell precursor acute lymphoblastic leukemia (ALL)

Yescarta™ (axicabtagene ciloleucel, Kite Pharma/Gilead) is for the treatment of adult
patients with R/R large B cell ymphoma
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Avooo0BepaTTEiad TOU KOAPKIVOU

A. MadnTikA avoooTroinon (avricwuata R T
KUTTOPO)

B. Evepyo6c¢ avoootroinon Kal evioxuon tng
EYYEVOUG VOO OATTAVTNONG




B. Evepyog
avoooTroinon Kai

gvioxuon tng
£YYEVOUG
AVOOOATTAVTNONG
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B. Evepyog
avoooTroinon Kai

gvioxuon tng
EYYEVOUG
AVOCOATTAVTNONG

NMapeptrédIon TOU
OonNMEiou eEAEyxoU

OepaTtreia pE
KUTTOPOKIVEG

Evioxuon Twv avoooaTTOKPIioEWYV TOU aoBevoUg
MTTAOKAPOVTAG TA PUOIOAOYIKA AVACTAATIKA
OAMATA: HOVOKAWVIKA AVTICWHOATA EVAVTIWYV
Twv CTLA4, PD1 & PDL1

Oepatreia TWV ACOEVWY HE KUTTAPOKIVEG Ol
OTTOIEG ETTAYOUV TNV EVEPYOTTOINON
AVTIKOPKIVIKWYV AENPOKUTTAPWYV. H KUTTOPOKiVN
TTOU KUPIiWG XPNOIMOTTOINONKE YIA AUTO TO OKOTTO
givai n IL2.



EMA Approved Monoclonal Antibodies 3/2019:
oncology

> Ipilimumab (Yervoy®), 13/7/2011 (BMS) [FDA 25/3/2011]

Anti CTLA-4 (IgG1k). Advanced melanoma.

»Pembrolizumab (Keytruda®), 7/2015 (MSD) [FDA 4/9/2014]

Anti-PD1 Receptor (IgG4k). Unresectable or metastatic melanoma and disease progression following ipilimumab or BRAF inhibitor

» Nivolumab (Opdivo®), 19/6/2015 (BMS) [FDA 22/12/2014]

Anti-PD1 (IgG4). Unresectable or metastatic melanoma, metastatic squamous NSCL cancer (conditional approval by FDA)

» Durvalumab (Imfinzi®), 21/9/2018 (MedImmune/Astra Zeneca) [FDA 1/5/2017]

Anti-PD-L1/CD274 (IgGik). Locally advanced or metastatic urothelial carcinoma.

Under EMA evaluation:

Cemiplimab, anti-PD1, Libtayo® (Regeneron). Metastatic cutaneous squamous cell carcinoma (CSCC) or locally advanced CSCC [FDA

28/11/2018]

o

EUISOIEAN MEDICINES AGEMNCY



10. AvOOOATTaVTAOEIG KATA OYKWYV KOl HOOXEUNATWY

Avooia KOTA pn ACIHWOWYV KUTTAPWYV: HETACXNMATICHNEVWYV 1 EEVWV

|. AVOOOQTTAOVTNOEIG KATA OYKWV

e Ta avtiyova Twv OYKwvV

AvVOOI10aKOi pnYaviouoi TNS atroppIyns Tou OYKOU
Ala@uyn Twv OYKWV aTTo TIC AVOCOATTAVTAOEIC
AVOOOAOYIKEG TTPOOEYYIOEIC VIO TN BEpATTEIO TOU KAPKIiVOU

Il. AvOCOOTTOVTHOEIC KATA HOOXEUUATWY

o Ta avTiyova TWV JETAUOOXEUOEWVY

e H etraywyn Twv avoooaTTaVTNOEWY £VAVTI TWV JOOXEUMATWYV

« OI avOoOIaKOi UNXaviouoi TNG atroppIYnS TOU HOOXEUNATOC

* [1pOANYWN ka1 BegpaTreia TNS ATTOPPIYNGS TOU HOOXEUNATOC

 MeTauooxeuon KUTTAPWY TOU AiATOG KAl TOU JUEAOU TwV
O0TWV
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« ZWa KOl JOOXEUUOTA:
looyevii/OUYYEVETIKA, dAAOYEVH, {EVOYEVI

* AvTiyova:
AANOQVTIYOVO KOI EEVOAVTIYOVA

 AvriowpaTta Kai T KUTTapAO:
AANOOPACTIKA KOI EEVOOPAOTIKA




Ta avTiyova TWV PETAPOOXEUOTEWV
(avTiyova I0TOCUUBATOTNTAG)

« O MHC Ttrpwreivec €ivar 1a [Bacika
avTIyOva TIoU OIEYEIPOUV TNV ATTOPPIYN
TWV HOOXEUUATWYV




Ta yovidia Tou MHC
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@ duaioAoyiko
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H eTTaywyn TwvV avoooaTTOVTCEWYV EVOVTI
TWV HOOXEUMATWYV




Apeon KAl EPHECT AVAYVWEION TWV AAAOAVTIYOVWV

@ ‘Apeon ahoavayvapion
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H eTTaOywyn TwWV avooOoATTAVTNOEWYV EVAVTI
TWV HOOXEUNATWYV

o MikT} Aep@OKUTTAPIKNA avTidpaon (mixed
lymphocyte reaction, MLR)

— In vitro govteAO TNGC avayvwpliong Twv
OAAOQVTIVOVWY ATTO TA T-AEUPOKUTTOPO
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AvVOOOKATOOTOAN OTN METAMOOYXEUOT

(avoookaTtaoToAN T KUTTAPWV)

ddpuako

Mnxaviouog dpAacewg

KukAooTropivn Kai
FK506 (TakpOAipoug)

AIOKOTITEI TRV TTOPAYWYIH KUTTAPOKIVWYV a1rd Ta T KUTTOPA
(avaoTéAAovTag TV adpavotroinon Tou NFAT)

Mycophenolate
mofetil

A10KOTITEI TOV TTOAAATTAACIACHO TWV AEUPOKUTTAPWYV
(avaoTéAAovTag TN O0UVBECT VOUKAELOTISIWYV)

Patrapukivn

A10KOTITEI TOV TTOAAQATTAACIACHO TWV AEUPOKUTTAPWYV
(avaoTéEAAoOvVTAG T OApATA THG IL-2)

KopTIKooTEPOEION

Meiwvouv Tn @Aeypovi (avaoTEAAOVTAG TNV EKKPIOT KUTTAPOKIVWV
a1Té TA HAKPOPAYQ)

AvTi-CD3
MOVOKAWVIKO

ESaAcipel Ta T KUTTOPO

AvTI-IL-2R AvaoTEAAEl TOV TTOAAATTAGCIAONO TWV T KUTTAPpWV
CTLA4-Ig AvaoTEAAEI TNV evepyoTToinon TwV T KUTTAPWYV
AvTi-CD40L AVAOTEAAEI TNV EVEPYOTTOINOT TWV HOKPOPAYWYV KOl TWV

EvO0ONAIOKWY KUTTAPWYV 10




Ta avTiyova TWV PETAPOOXEUOTEWV
(avTiyova I0TOCUUBATOTNTAG)

« O MHC Ttrpwreivec €ivar 1a [Bacika
avTIyOva TIoU OIEYEIPOUV TNV ATTOPPIYN
TWV HOOXEUUATWYV

 EAGooova avTiyova IocToouuaTtoTnTag
— MeTayyion aipaTog
— MeTa@uUTEUON  AQIMOTTOINTIKWY  BAACTIKWY
KUTTApWV




Kpiolpa “sAdocoova’ avriyova
IOCTOOUHURATOTNTOG

 MeTayyion aiyaTtog




Mévrte KOpI1a CUCTAMATA OGS WY AigaTog EHTTAEKOVTAI
OTIC AVTIOPACEIC HETAYYIOTNC

———————— —————y
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Kpiolya “eAdcoova’ avriyova
IOCTOOUHURATOTNTOG

 MetaguTteuon AIJOTTOINTIKWY PAQOCTIKWYV
KUTTAPWV




NOCOG TOU « HOOXEUMATOG KATA TOU CEVIOTA»

MeTauOOXEUON MUEAOU TWV OCTWV.
NMpoBANnua:

(GVHD)

Donar T cells resctive agalnst reciplent's
Mature donor T calls In graft sel-antigens attack reciplent's isaues

T ceall

O
O

000 =T

o~ © Y,
o, || 4008




