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Zahajeni imunitni reakce dendritickymi bunkami
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Frekvence Th17 lymfocytu klesa pri
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Immune response against tumor
ells Is connected to improved
ognosis iIn MGUS
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Maturace DC
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Signal nebezpedi
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Signaly nebezpeci — molekuly patogen(, zanétlivé cytokiny, endogenni signaly

Molekuly asociované s patogenem — rozpoznany pomoci specializovanych receptor



PLoS One. 2014 Mar 19;9(3) 2014.
Peptide-pulsed dendritic cells have superior ability to induce
Immune-mediated tissue destruction compared to peptide with

djuvant.
issanayake D1, Murakami K2, Tran MD2, Elford AR2, Millar DG2, Ohashi PS1.

ccines for cancer immunotherapy are of interest but in general have not yet achieved the desired
erapeutic efficacy in clinical trials. We present here a novel model to evaluate vaccine strategies by
following tissue destruction in a transgenic model, where a defined antigen is expressed on pancreatic
islets. We found that the transfer of syngeneic antigen-pulsed dendritic cells (DCs) resulted in
autoimmune cytotoxic T-lymphocyte activation that was not observed following vaccinations that were
based on peptides and adjuvants. Importantly, the induction of diabetes by DC transfer is dependent
upon the maturation of DCs prior to transfer. Furthermore, diabetes induction only occurred if DCs were
pulsed with the immunodominant epitope in addition to at least one other peptide, suggesting greater
cytolytic activity upon engagement of multiple T-cell specificities. While the tumor environment
undoubtedly will be more complex than healthy tissue, the insights gained through this model provide
useful information on variables that can affect CD8-mediated tissue cytolysis in vivo.

DC funqguiji jako (jediné dosud znamé ucinné) adjuvans pro
indukci imunitni reakce bunécného typu (CD4+Th1+ CD8),
ktera je nutna pro efektivni aktivni protinadorovou imunitu
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Source of tumor antigens: use of the
hole tumor cell lines — MAP - tumor cell
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Non-immunogenic Immature

Other cell death dendritic cell

chemo-
therapeutics
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Expression of iImmunogenic cell
death markers

Translocation of Translocation of Release of uric acid Release of DNA

calreticulin HSP90 and HMGB1 and RNA molecules

minutes to 1h 12-24h 18-24h 24h

oSOURCE: Bart{fikova, J., Spiek R.: Impact of Tumour Cell Death iz 2



Nucleus with

Mitochondria

Golgi
Apparatus

<100 MPa
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Treatment of tumor cell lines by HHP
Igh hydrostatic bressure)

Endoplasmic
Reticulum (ER)

> 300 MPa

reversible stress reversible stress apoptosis necrosis
growth stop transient growth stop intact cytoplasm membrane loss of membrane integrity
inhibition of mitosis inhibition of mitosis phosphatidylserine destroyed energy supply
disturbance of Golgi Jrounding* exposure .shreddered“ DNA
Jounding” chromatin condensation conserved energy supply high activity of DNAse's
Hsp 70 expression disturbance of ER overwhelming stress gelificated cytoplasm
phosphoryl. of ERK & PI3K disturbed cytoarchitecture induction of stress response conserved shape
less protein synthesis crosslink of membrane good immunogenicity good immunogenicity
disturbed cytoarchitecture proteins

oSOURCE: Frey, B et al, Current Medicinal Chemistry, 2008
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Detection of immunogenic markers
Xpression induction
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Phagocytosis of tumor cell lines by

dendritic cells
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Summary — High hydrostatic pressure
ffect on tumor cells

HHP induces immunogenic cell death in human tumor cells

Y - coll death-rmarkers loads o4 -

iIncreased rate of phagocytosis

Expression of immunogenic cell death markers leads to the
upregulation of DC maturation associated markers

HHP treated tumor cells are superior in inducing tumor specific T
cells and induce low levels of regulatory T cells



DCVAC/PCa, OvCa, LuCa

o ATMP, aktivni bunécna imunoterapie ACI

o ACI-MAP platforma (multiple antigen)

o Konecny produkt: 1 leukaferéza - cca 15
davek, 107/DC, 1 ml zgmrazeny pri -

150, stabi

o V den apli
roztoku, a
axila)

ita 24 meésicu

Kace naredéni do 5 ml fyz.
plikace s.c. na 2 mista (inguina,

o Pro klinické hodnoceni vyrabi firma Sotio,
schvaleni vyrobniho procesu a klin.studii
SUKL, EMA i FDA



DCVAC/PCa Advantages over Provenge

_Provenge

DCVAC/PCa

Requures 3 lenkapheresis sessions over the course of
one month to make 3 doses of ACL

Patients are treated with three doses of Provenge in
one month followed by nothing.

Targets a single antizen, prostatic acid phosphatase.

Used to treat patients with asymptomatic or mildly
symptomatic mCRPC before chemotherapy.

Treatment 15 made from all white blood cells
collected from leukapheresis.

Delivery of treatment requures carefully planned
lopistics and the treatment has the potential to lose
potency ot spoil

Patients recerve the treatment over the course of
many hours via intravenous dosing.

A sinple leukapheresis can yield more than 15 doses
of ACL

Patients receive DCVAC/PCa over the long-term,
with ongoing admimistration for more than one year.
Treatment of DCs with immunogenically killed
whole prostate cancer cells exposes them to multiple
antigens.

Admimistered in combination with chemotherapy,
which most mCRPC patients eventually require, with
the potential to enhance the overall treatment
efficacy.

Cells obtained from leukapheresis are cultured to
differentiate into dendgtic cells, which are the
starting material for the immunotherapy.

After manufacturing the DCVAC/PCa is frozen for
easy delvery and storage until each dose is needed.
Cold storage does not reduce wability of the cells.
Easy subcutaneous dosing allows for out-patient
adnunistration.

LifeSci Advisors
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Nadoroveé bunky oSetfené HHP nejsou schopné proliferovat — bezpecCnostni ukazatel

Detection of double negative cells
for Annexin V/DAPI by flow cytometry

morphology comparison on day 14 of cultivation (Scale bar = 100 pm)
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APO BUNKY — LNCap
pouzivané pro vyrobu
vakciny DCVAC/PCa —
xprese proteinu prostaty
nadorovych-Ag)

imunogennich molekul
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Source of oncoantigens: whole cells,
dendritic cells, cell hybrids, DNA, peptides,
engineered viruses, viral particles

Adjuvants: bacterial and chemical adjuvants,
cytokines. heat-shock proteins
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In vivo efekt DCVAC

o Migrace do lymf. uzlin

o Indukce specificke
protinadoroveé reakce

o Bezpecnost
o Klinicky efekt



Migrace DC znacCenych 111-In oxinem do lymfatickych uzlin
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etekce antigen specifickych T lymfocyti

Optimalizace metody
o Detekce po prodlouzené dobé kultivace PBMC s pepmixy (PSA, NY-ESO-1,
MAGE-A1 a A3)

O

o Signiftkantni-zvysentprocenta-specifickych—-€B8-Ftymfocytu

o Doslo k proliferaci antigenné specifickych T lymfocytd a zvy$eni senzitivity
metody

3 denni protokol 10 denni protokol

2. Stanovit populaci antigen specifickych T lymfocytd v periferni krvi paC|entu S
karcinomem prostaty lé¢enych imunoterapii na hazi DC (23 pacientd)

Lymrocyty
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SA, MAGE-A1 a MAGE-A3 pred a po dokonceni lécby pacienti s BR

PSA MAGE-A1 MAGE-A3
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* U 23 pacient( s BR se signifikantné zvysSuje procento antigen specifickych
T lymfocytd proti PSA — byl pouzit neparametricky parovy test - Wilcoxontv

* Procento antigen specifickych T lymfocytl proti MAGE-A1 a A3 nadorovym antigenlm
se signifikantné neméni



ntigen specifické T lymfocyty pred a po dokonceni lé€by hormon refrakternich pacientt
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* Procento antigen specifickych T lymfocytl proti MAGE-A1 a A3 nadorovym antigenlm
se signifikantné neméni



Bezpecnost

o Kratkodoba
o Dlouhodoba

2008-2014 aplikace vice nez 1000 davek
DCVAC u celkem cca 170 pacientu

Sledovani autoprotilatek a klinickych
znamek autoimunity

SAE - vyhodnoceny jako nesouvisejici s
aplikaci
AE -Unava, reakce v misté vpichu
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Casovani imunoterapie: v asnych stadiich nadoru, nez
se vytvori komplexni nadorové mikroprostredi, ma vetsi

potéencial ucinnosti

imunoterapie N % imunoterapie
' vakeina v pokrogilém stadiu

v casném stadiu

aktivované DC prezentujici
nadorové antigeny

lymfatické uzliny:
akivace antigen specifickych
T a B lymfocytl

neoplastické bb. eliminace neoplastickych bb. heterogenni populace selhani eliminace rist rezistentniho
V €asnych stadiich efektorovymi mechanismy nadorovych bb. _kna,dgrﬁvych bb. nadoru
11tNilcancicCcnN rozNnNnznNnani



Klinické studie faze I/ll a Il u ca prostaty s pfipravkem DCVAC/PCa

tokatizovany Hormon-
karcinom Lokalné rezistentni
prostaty pokrocily ~— Metastazujici

Atypical Small Acini Proliferation

Maia

Radikalni prostatektomie Hormonalnilécba
externi radioterapie
Lécebné moznosti: brachyterapie Chemoterapie

‘Watchful waiting’

externi radioterapie
Hormonalni [écba
‘Watchful waiting



CaP with rising PSA — case 1

56 y, RP 6/2009, T2cNXMO, GS 6(3+3), iPSA 7,8
1.DCV 1/2010-PSA 0.383, 21.DCVAC 11/2012 18F-cholin

nea-.
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0,500 /\//
Pt
0,400 M

PSA
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Representative case report 4
1937, st.p. RP 9/2003, T3aNOMX, GS 8 (3+5), iPSA 9, RT 2010
cyberknife 11/2010 pelvic area
MCRPC 6/2010, 1.DCV 3/2011- PSA 628, 11/2013 PSA

2 c. immunotherapy /23d./, 21 d. chemotherapy
Estimated survival at the entry to the study|11/months,
Survival on combined chemoimmunotherapy 40 months

Phase I/l clinical trial in patients with the castration resistant prostate
ancer
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Figure. Potential Growth Moderating Effect of
Immune-Based Therapies Both Alone and in Combination

(A) Immunotherapy .
'—”‘1‘ — sion
: (B) Cytoreductive Therapy
é / — Progression
2 (C) Immunotherapy-based Combination
1 o
TWLHI00
b

Time
Adapied from Madan 2t 3l. Samnars in Decology. 2012, (PMID: 22505052}



Imunoterapie nadoru

endritickymi_buiil .

Dendritické bunky jako ucCinné adjuvans pro indukci bunecné

protinadorove imunity

m Jediny dosud registrovany imunoterapeuticky pripravek Provenge
(na bazi antigen-prezentujicich bunék)

m  Mechanismus ucinku je odliSny od standardnich terapii

m Opozdéna kinetika klinického ucinku

= Objektivni odpovéd muze byt nevyrazna nebo zcela chybét

(RECIST)

oD Ll v

cytoreduktivnimi léky)

m Potencialné dlouhodoby efekt a interakce s nasledujicimi IéCebnymi

postupy

= Vhodnost zahajeni v CasnéjSich stadiich, kdy neni imunitni systém
kompromitovan pokroCilym onemocnénim a je dostatek Casu na
rozvoj imunitni reakce

= Velmi komplikované klinické studie, obvykle pouze OS jako end-

NnNint
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