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2TPATNYLKA OALKNG Oeparmeiog:
2tadia | GACELG AVTLVEOTTAQGUOTIKNC Oepareiog

e MpoBepancia
(Bepaneia eAattwong tov poptiov TG vOcoUu)

e Ogpanceia epodou
e Oepanceia edpaiwong — Oepaneia HETA TRV UPEON

e Ogpamneia cuvtApnonc tnc vdpeonc — Oepaneia
UTTOAELMMOTIKAG VOOOU

e Osgpamneia UMOTPOMNAG

e Ogpamneia dtaocwonc




@optio vOoou avaAoywc TG OVTAMOKPLONG oTnNV
Bepaneia acBevolc pe Xpovia Mueghoyeviy Asvyatpia

Figure 2. The BCR-ABL Transcript Percent Parallels the Number
of Leukemic Cells®
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or Hematological Relapse
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KAdopa av€nonc veomAacpatikot TAnbucuol 5553
(MitwTikoc deiktne — L.1.) °°

e TO MOCOOTO TWV KUTTAPWV TOU
OYKOU TtOU euplokeTal o€ daon
KUTTAPLKOU TToOAAAAoLOCLOU

DNA polymerase a
Thymidine Kinase

e YmoAoyiletol LE AVOOOXPWOELC
in situ N He KUTTAPOUETPLOL PONC

e Exouv xpnoluormnotnBei dtadopot
deiktec. Zuyvotepa ol €€NC:

DNA moAupepaon

KukAwoegéaptwuevn Kivaon-2

PCNA

BrdU

Ki-67

Oupudviki Kwvaon (TK)

Histone H1
MAP
Nucleolin
Lamin
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Avoooxpwon ¢uotoloyikoU Aspdadeva
yla to avtiyovo Ki-67




AfLoAoynon tn¢ avTtanoKkpLong otnv 555:

OLVTIVEOMAQOMOTIKN Bepameia o

® AVTLKELMEVLIKN QVIOTOKPLON
> MAnpng vdeon (CR)
> NARpNnc Udeon U TeKpNPLWHEVN poplaka (nCR)
> MoAU kaAn peptkn Upeon (vgPR)
> Mepwkn Odeon (PR)
> Muwpn avtanokpion (MR)
e XtaBepn vooog (SD)

e E¢cAktikn voooc (PD)




Katnyopieg cupfatikwv 3
XNHELOOEPATEVTIKWV PAPUAKWV oo
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AAKUALOUVTEC TTAPAYOVTEC

AvtipetaBoAitec

AvaotoAeic emidbLopOwTtikwv eviuuwv tov DNA

Enaywyeic Opavopatwv-fAaBwv tou
VEVETLKOU UALKOU

Toéikol mapAayovteC TOU KUTTOPOTTAAGHOTOC —
EMAYWYELC KUTTOPLKOU Bavatou

AVaOTOAELG TNC MITWTLKAC ATPAKTOU
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Npwteivec moAvavtoxng otn xXnHeloBeparneia Drug efflux -
Down-regulation peppfpavikwv urtodoxEwv 200000000000 99000000000000
Enaywyn ofeldwtikou stress ——

Mapaywyn oucLWV KATAOTOARG TWV KN
VEOTIAOLGLOLTLKWYV KUTTAPWV (expansion)

ATP-binding

domain k
AEDs

AXPNOTEVON OYKOKATAOTAATIKWV YOVLOLwV
2 MetaAlaelg

© Emyevetkn anooctwnnon Stresses on the cell

DNA damage HypOX|a Heat/cold shock mitotic spindle damage

Evepyonoinon aAAwv odwv npoaywyng /
™G avgnang \ /

Emunpoo0eteg petaAAaelg - Fevwpikn

aotdOsLa / / \

Axpnotsuon aVOGOonlKnC ETtltnpnGn(; Cell cycle arrest  DNA repair Apoptosis Senescence

Outcomes triggered by p53 activation



KateuBuvopevn 1y Ztoxevovoa Beparmeio 0co:
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Awopopetikn avtiAnyn OepanevTikAC oTPATNYLIKNAG

2 AVOOKEUN TOU VEOTTAQOUOTIKOU KuTTtaplkoU ¢datvotunou
2 Tponomnoinon ékdppaong yovidiwv

2 Emaywyn Kuttaplknc dtadoponoinong

2 Emavevepyonoinon tTwv HNXOVIGUWY QITOMTWONG

2TOXEUON MLAG Sratapayuevng evéokuttaplac odou kat BeAtiwon
n 616pOwon tn¢

AKOMO KL av 6V OepameVEL OPLOTIKA TNV VEOTTAQOHATLKN VOGO,
enavadEPEL TNV VOOO OE aPXLKO | MPOYEVECSTEPO OTASLO

Anoduyn kuttapotolkng Oepancioag => KaAutepn avoxn

EAayiotomoinon HUEALKNG Kot EEWHUEALKAG TOELKOTNTOG



2UVEXNC BeAtiwon tnc emBiwonc ota

AepdoUmEPMAAGTIKA VOO HATO KOL OXL LOVOV

Awapeon ermBiwon (pAvec)

1980's 1990's 2000's 2010's

AML 15 18 28 32
ALL 25 30 46 55
CML 53 67 88 198
CLL 75 91 115 131
MDS 21 24 27 35

HL 52 67 82 108
NHL 27 37 56 71

PM 31 35 54 89

Auénon

2.1x
2.3 X
3.8 x
1.7 x
1.4 x
2.1x
2.6 X
2.9 X
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Proposed Mode of Action s
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To yovioro HER1 «a&lomoiei» tov vmodoyga,
TOV EMOEPUIKOD ENTIKOD TOPEYOVTa Ko

ue v mpocoeon tov EGF petapépet unvo-
LOTO TOAAOTAAGIOGLOD Y10 TO KOTTOPO TOV

Me v avtipetddeon (9;22) dnuovpyeitar to vPPLdKO Yo-
vidio ber/abl n Tpwteivn Tov omoiov givat pa TVPOGIVIKY
KOPKEVOL TV Ha6TOD. To LAV TPOC TOV KIVAGT TTOV UETASTIOEL VUG TOAAOTAQGIOGLOU GTO KVT-

TUPNVA OVAGTEAAETOL EITE UTAOKAPOVTOG TapO TNG YpOVIag peroyevoig revyatpiog. To imatinib a-
Tov Vodoyéa e trastuzumab eite ovaoTéd- | | VOOTEAREL EKAEKTIKG TNV TUPOGIVIKT KIVAGT SLOKOTTOVTOG

Xovmag mv gvSoKurrdpux },LSTOL’YOWﬁ TOL UN- TO },lﬁVU},LOL 71070»(171:7»(1010(0}101’) ™mg vOGOV.
VOLOTOC, LE OVOIGTOAEIS KIVOIGMV.




Katnyopisc pappakwv KATeUOUVOUEVNG
(oTtoxXEULMEVNC) AVTIVEOTTAQGHOTIKAG AYWYNG

e MOVOKAWVLIKA OVILOWHOTO KUTTAPLKNAG EMLPAVELQC

e MOVOKAWVLIKA OVILOWHOTO EVOOKUTTAPLWV CTOXWV

e AVQAOTOAEIC/TPOMOMOLNTEC LETAYWYNC HNVUHATOC KIVOOWV
® AVOOTOAELC TPWTEACWHOATOC

® AVOOTOAELC LNVUUATWY KUTTOPLKAC EMLBiwonc

e Evepyomonteg Twv 0dwv TNE AMONMTWONG

e TPOTMOMOLNTECG EMYEVETIKWY METOBOAWV

e Tpomnonowntég petadpaonc mMRNA

e Tpormonowntég piKpomnePLBaAAoviog Tov OyKou

® AVOOTOAELC OYYELOYVEVEDNC

e AVOOOTPOTIOMOLNTES
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** 00nyieg kata WHO 2009:
International Nonproprietary Names (INN) Programme
Prefixes, Infixes and Suffixes for MOAb Nomenclature
(Generic Names)
| MPOGEMA ENOEMA TOXOY | ENGEMATPOEAEYZHI  KATAAH=H
Varies, -0(s)- bone -~ human -mah
“should be -w(i)- viral -0~ mouse
euphonious™ | -pfa)- | bacterial -i1- rat
-I{i)- immunomodulating -£- hamster
-c(i)- cardiovascular -i- primate
-k(i)- interleukin as target -Xi- chimeric
-t{u)- miscellaneous tumor | -zu- humanized
=tox(a)- | toxin as target =axo- | rat/mouse hybrid
-f{u)- fungal

P »  Avriveorhaouarikn dpdon

MAPAAEITMATA: Mabthera/ Ri —tu — xi — mab

|m————————— & Xigaipiko avtiowpa

____________ » Apdon ato KukAopopikod



Moplo CD20 kaw mpocdeon tou avii-CD20 000

o0
(LOVO KAWVLKOU OVTLOW MLATOC °

Medscapes www.medscape.com

Sourca: Am J Transplant © 2006 Blackwall Publishing




MHXANIZMOI ANTIAEMOQMATIKHZ APAZHZ

TOY RITUXIMAB KAI TON TQON MO-abs TENIKOTEPA

@ CD20-induced apoptosis @ Classical complement activation

B lymphocyte R B lymphocyte

\ Apoptosis
?

Rituximab Classical Membrane \
i ol Cgtrt:rfltx Rituximab
activation (MAC)

@ Antibody-dependent cell cytotoxicity by natural killer cells

Rituximab _
[§

B lymphocyte

\ / el

B lymphocyte

'~~~ Complement
receptor

Antibody-
dependant
cell
cytotoxicity

@ C3b opsonisation and phagocytosis

Phagocytosis

Phagocyte
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Anti-CD20 mAb . - SR | PL08 e
Rituximab Kinase Inhibitors Dendritic Coll Migration and Boosts the immune <.
Ofatumumab Ibrutinib repons st Leshmano o
Obinutuzumab Idelalisib -

' Anti-JAM-C mAb

HDAC Inhibitors

Romidepsin
Panobinostat
Alkylators
Bendamustine
Cyclophosphamide Proteasome Inhibitors
Bortezomib
BCL-2 Inhibitors ?
Venetoclax Checkpoint Inhibitors

Nivolumab
Pembrolizumab
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Immune tolerance by APCs during phagocytosis
of apoptotic cancer cells (ACC)

!
D O O o

@
IL-12 GCGG
- AL,
« 0.
L DC/Macrophage

Apoptotic cancer cell (ACC)

@ autoantigen fﬁ;‘.{;c-ap

%% LRRC16B
G Pbx1/Prep-1 FLJ44967

Y, phospho-tyrosine
S, phospho-serine



H €€€Aién ota LOVOKAWVLIKA OLVTLOWLOLTOL:
BiTE kou Trispecific Avtiocwpata :

Anti-CD3 antibody

=%

Recruitment of Cytotoxic T-cell

Anti-CD19 antibody

==

Blinatumomab

AMG 330 T-cell | CD3* T-cell | (anti-CD19 BITE®)
a-CD3 Antibody antigen ' ==
co3
[ “' Bispecific T-cell \ ’ Effector: normal T cell Target: B-precursor ALL cell
ﬂ!] engager JOU",/Cytotoxic granules | (©omembrane CD3¢)
¥
21 (BITE®) o
&/ % / f :.“ }Cytolytic synapse
& - % s
Target 7.5
o antigen
CcD33 o
A{f\r"’" f
\Yd i
” h - i’arget cer|lr -
“” = death
«-C033 Antibody
CD33" AML Target Cell
Turnar cell ) T cell
EpCAM Catumaxomalb N?ﬂ

&

A

Fe receptor

Macrophage, MK cell ar dendritic cell




Ko n Brotexvoloyia e§eAicoetal cuvexwg | 222

BIiTE DART
(Bi-specific T-cell engager) (Dual affinity retargeting)

Target B
- I ncec | =
Target A Target B
VEPKSC =
Target A
» 1single polypeptide chain » 2 polypeptide chains
» Flexible linker » No linker — interchain disulfide bridge
» No chain dimerization » Fusion to Ckappa and IgG1 upper hinge

TandAb
(Tetravalent tANDem antibody)

‘ Target B
1 VL

Target A

» 1single polypeptide chain
» Highly flexible linkers
» Chain dimerization

TRENDS in Biotachnology




2€ XPNON LOVOKAWVLKA OLVTLOWLOTOL 0o

SUANG €L8KOTNTOC

Obinutuzumab (GA101)

Mechanisms of Action

eﬂ/;nyT Cell A?‘
<

Increased Direct Cell Death Enhanced ADCC Cytolytic

Type II versus Type I antibody Glycoengineering for increased granule
affinity to FcyRIIIa

)
O
OO0 _
e Tumor-associated
0 surfaceantigen >

;\GAIOI Y Complement
Lower CDC :

83, ® Type II versus Type I QA
i ) antibody CD20 FcyRIlIIa

ADCC = antibody-dependent cell-mediated cytotoxicity
CDC = complement-dependent cytotoxicity

With permission from Goede V et al. Proc ASCO 2013;Abstract 7004.



Tut aAAo katadpEpvouue?

Generating super-soldiers
the production of CAR-T cells

Chimeric Antigen Receptor

retroviral
vector

CAR-T cell



@ Leukapheresis @ Modified T-cell infusion

Q OQQO

Bead removal

Modified T-cell
expansion

Antibody-coated
: beads

@) I T-cell activation/
3t transduction




To(ta) avtiyovo(a) avayvwplong HMopeEi va
netadepOei ota Aepdokutropa Kot HE ULKO PopEa

Viral or

: non-viral
T Z?i“sh:?; insertion of
P bl?)od genes into

. @ Tc_ells
% TOID
O%® \

Tcell
receptor

(TCR) Tumr cell

Antigen
processed and
presented by MHC

Chimeric
antigen receptor
(CAR) Tuor cell

y i \
3 B

Antigen
expressed on
the cell surface

Tcell

Expand gene-
engineered
Tcells

conditioning
with chemotherapy

Cell
infusion
with IL-2

conditioning
with chemotherapy



SCHEMATIC REPRESENTATION OF TISAGENLECLEUCEL
MECHANISMS OF ACTION — Source: Novartis

Endogenous CD3 ()
signaling chains
»m4' ] TCRaand TCR B chains
dd ,
oS00 0 Cytolytic activity
)¢ “.1 Cytokine release
94 _ Proliferation
) 3
TCR-engineered

T cell

Cancer-associated
protein

Peptide processing

Peptides
assembled
with MHC

2017 Kite Pharma, Inc
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=% Differentiation

X
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@

Cytotoxicity ® @
K

® (Cytokine =
® Signaling  *
L

Upon CAR engagement with CD19 on the surface of a B cell, tisagenlecleucel may
produce cytokines for autocrine and paracrine effects necessary for CAR T cell expansion,
differentiation, and release of cytotoxic granules.
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e Kuttopwka
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AepdokutTapwv Ko
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dtaowong ne
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The first FDA-approved CAR-T cell therapy for the treatment of
. g

patient:

gt
leukemia (ALL) that is refractory or In second or later relapse.

2
o

To MPWTO OKEVOONO OTOXEUMEVNC
KUTTOPLKAC / YOVIOLOKAC Oepareiac

NDC 0078-0846-19

tiSGgGﬂIGC'QUCE' Human T-Cells Rxonly

& Suspension for IV infusion
O KYMRIAH Cultured, genetically modified
For autologous use only
Target Total Volume 10mL-50mL per bag Dispense with Medication Guide

Dosage: See prescribing information.

Contains 2 x 10" to 2.5 x 10" CAR-positive viable T cells

Cryopreserved in: 31.25% (v/v) of Plasma-Lyte A, 31.25% (v/v) of 5% Dextrose/0.45%
sodium chloride, 20% (v/v) of 25% HSA, 109 (v/v) of 10% Dextran 40 (LMD)/5% Dextrose
and 7.5% (v/v) DMSO :

Store at < -120°C; vapor phase of liquid nitrogen gggeoﬂzn?g%o 0

Properly identify intended recipient and product A

Do not use leukocyte depleting filter DIN: W1234 17 123456
Do not irradiate Expiry: 01-JAN-2018

Not evaluated for infectious substances Batch: 12345678

Mfd. by: Novartis Pharmaceuticals Corporation

Morris Plains, NJ 07950 @
U.S. License # 1244  KYMRIAH.com
1-844-4KYMRIAH (1-844-459-6742)

{h NOVARTIS 5004685 © Novartis bd




DopUaKEUTIK ovopotoAoyia oo
Bepamelwv KATEVOUVOHEVNG GTOXEVGNC

kKataAnén mab: HOVOKAWVLIKO avTiocwpa

kataAnén nib: oavaoTtoA£ag TUPOGLVIKNAG KLVAONG

KataAnén sib: avaotoA£ac oeplvoOpeOVIVIKAC KLVAONC

KataAnén mib: avaotoAEéoc MPWTEACWUOTOC

kataAnén gib: avaotoA£ac tnc 060U Hedgehog

kataAnén tib: avaotoA£ac aurora Kvaonc i Kvaong tng pitwonge
kataAnén stat: avaoctoAEéoc dAAAov evIOOU TTANV KLVAONC
kataAnén limus: avaotoAéag kKivaonc mTOR

KataAnén clax: avoaotoAéoc popiwv owkoyEvelac bcel-2

KataAnén mide: avoooTpOMOMOLNTIKO, TPOTIOTOLNTAC HIKPOTIEPLBAAAOVTOG
kataAnén psine: avaoctoAEac nov dpa oto eninedo tov DNA

o KotaAnén cel: ¢appako - kutraptkn / yovidiakn Osparmneia



Evkpltikn peA€tn tov axicabtagene ciloleucel

CAR T-Cell Therapy for Refractory Large B-Cell Lymphoma

MULTICENTER, PHASE 2 CLINICAL TRIAL

CAR T-cell 82% Objective 96 Patients
Thera response Hlacgrace 2
Py adverse events:
_ N=101 54% Complete response 13 Patients

Had cytokine

(20% Objective response release syndrome
@ in historical controls) (including 2 deaths)

52% Overall survival %?d l: :ltr::;lgltcs
at 18 months s

e NEW ENGLAND JOURNAL of MEDICINE Neelapu et al. 2017




The NEW ENGLAND JOURNAL of MEDICINE

|‘ ORIGINAL ARTICLE

Axicabtagene Ciloleucel CAR T-Cell Therapy
in Refractory Large B-Cell Lymphoma

S.S. Neelapu, F.L. Locke, N.L. Bartlett, LJ. Lekakis, D.B. Miklos, C.A. Jacobson,
|. Braunschweig, O.O. Oluwole, T. Siddiqi, Y. Lin, J.M. Timmerman, P.J. Stiff,
J.W. Friedberg, .W. Flinn, A. Goy, B.T. Hill, M.R. Smith, A. Deol, U. Faroogq,

P. McSweeney, ). Munoz, |. Avivi, J.E. Castro, J.R. Westin, J.C. Chavez, A. Ghobadi,

K.V. Komanduri, R. Levy, E.D. Jacobsen, T.E. Witzig, P. Reagan, A. Bot, J. Rossi,

L. Navale, Y. Jiang, J. Aycock, M. Elias, D. Chang, J. Wiezorek, and W.Y. Go



MeAétn ZUMA-1: Phase I, single arm: ecor

Axi-cel in RR-DLBCL — AldpKela avtomokpong | -

A Duration of Response

100
904
80+
704
= Complete response
x
— 60_
&
< 504 ¥4 Objective response
@ 404
E Median (95% Cl)
30+ mo
20- Complete Response  NR (NE-NE)
10 Objective Response 11.1 (3.9-NE)
7 Partial response Partial Response 1.9 (1.4-2.1)
0 T T T T T T T 1

T T T T T T T T T T T T T T T T

o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Months

No. at Risk

Complete response 63 61 58 53 50 47 46 45 45 41 37 30 19 16 12 6 6 4 3 3 3 3 3 1 0

Objective response 89 82 67 56 53 49 48 47 47 42 38 31 19 16 12 ¢ 6 4 3 3 3 3 3 1 O
Partial response 26 21 9 3 3 2 2 2 2 1 1 1 O




