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Oponentsky posudek na disertaéni praci Mgr. Veroniky Caisové

» The study of cancer immunotherapy based on installation of phagocytosis stimulating ligand on the
tumor cells surface and investigation of underlying mechanisms“

Dizertace sestdva z péti ¢lankd, z nichZ tfi jsou publikovany v dobrych ¢asopisech (PloS One IF= 2,806;
Int Immunopharmacol IF=2,956 a BMC cancer; IF= 3,288) a dva jsou k publikaci pfipraveny. V tieti
publikaci a obou rukopisech je Mgr. Veronika Caisova prvni autorkou coZ vypovida o jejim vyrazném
védeckém vyzravani. Dizertace jako takova se vyznacuje peclivosti, preciznosti a zejména
prehlednosti. Autorka hned na zacatku velmi elegantné seznamuje ¢tendare scily i se zakladnimi
vysledky predkladané védecké prace.

K vlastnimu Uvodu méam ale nékolik kritickych pfipominek. Za prvé jsou tam relativné ¢asto citovany
velmi staré prace. Ty jsou sice zakladem celého odvétvi, ale rozhodné by mély byt doplnény pracemi
novymi a nejnovéjsimi. Druhy problém je, Ze se autorka snaZi na nékolika strankach popsat pfi€iny
vzniku nadorq, jejich Ié¢bu a to jak na nadory reaguje imunitni systém jejich nositell. V dusledku
toho se dopousti nepresnosti. Napfiklad cytokiny nejsou exprimovany ale syntetizovdny,
exprimovany jsou jejich receptory; tloha protilatek in vivo je predevsim opsonizace; protokoly pro DV
vakciny vyuZivaji také cytokiny typu IL-4; bispecifické monoklondly vétSinou pfitahuji jednim
specifickym vazebnym centrem nddorovou buriku a druhym cytotoxickou imunitni buriku ale variaci
je nepreberné. Nékterym bunéénym subpopulacim neni vénovana dostate¢na pozornost. Pfikladem
mohou byt TAM 1, TAM 2, pamétové buriky, Treg, Th17.

Imunoterapie patfi v poslednich letech, po relativné dlouhém zpochybriovani, k vynikajicim
modernim pfistuptum lé¢by nadord, kterd z imunitniho systému déla Géinného spolutvirce 1é¢by. Jeji
moznosti jsou teprve postupné objevovany. Pfistupy uvedené a diskutované v &lancich tvoficich
dizertaci lze bez nadsazky hodnotit jako tvuréi, moderni a inspirujici sbudoucim redlnym
terapeutickym potencidlem.

Jednotlivé publikace a rukopisy na sebe logicky navazuji. Nasledna publikace vidy vychazi z vysledka
publikace pfedchozi, které zpfestiuje a rozsifuje. Samotna myslenka udélat z nadorové buriky cil pro
potencovanou fagocytdzu je vyborna.
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Vprvni publikaci vyzkou3el tym kombinaci tfi rGznych fagocytézu-stimulujicich ligand
(laminarin,mannan a formylpeptid; FMLP) se schopnosti navdzat se na nadorové buriky a LPS
(agonistaToll-like 4 receptoru), ktery navodi rychlou a masivni infiltraci bunék navozujicich zanét. Pro
uginnou vazbu byly pouZity komeréni produkty BAM (Biocompaticle Anchor for cell Membrane) a
SMCC (4-(N-Maleimidomethyl) cyclohexane carboxylic-acid-N-hydroxysuccinimide ester). Nadorovym
modelem byl obtizné lé¢itelny B16-F10 model my$iho melanomu. Nejleps$iho vysledku, a to vice nez
90% redukce nadorové masy, dosahli autofi u kombinace laminarin-BAM a LPS. Nejvétsi podil v
infiltrujicich imunokompetentnich burikdch pfipadl na granulocyty. V druhé praci byly pouZity jako
fagocytozu stimulujici ligandy Zymozan A a Gram pozitivni (G*) Mycobacterium tuberculosis a Listeria
monocytogenes a Gram negativni (G™) Serratia marcescens a Serratia maltophilia bakterie. Redukce
nadorového rastu B16-F10 byla skoro 100%. T¥eti prace detailné analyzovala vysledky ziskané
v druhé praci. Snaha se soustfedila na nahradu pro lidi toxického LPS. K tomuto Géelu byl testovan
monophosphoryl lipid A(MPLA), imiquimod (R-837) a resiquimod (B-848). Kombinace B-848,
L.monocytogenes (TLR2 agonista) a poly(l:C), TLR3 agonista zpomalila rist nadoru u 83% mysi a pfi
re-transplantaci stejnych nadorovych bunék je chrénila. Ctvrta prace byla vénovana optimalizaci
kombinace mannan-BAM+ R-848 + L.monocytogenes + poly(l:C) a testovani ucinku na dal$i nddorovy
model, pankreaticky adenokarcinom. L. monocytogenes byla nahrazena Iépe definovanou substanci,
také TLR2 agonistou a to lipoteicholovou kyselinou (LTA). Kromé zpomaleni nddorového ristu byla
Uspésna také re-transplantace. K terapii byly pouZity také anti-CD40 protildtky a check-anti-CTLA-4 a
anti-PD 1 blokatory. Posledni prace je vénovana studiu kombinacni l1é¢by tj. mannan-BAM + R-848 +
Poly (I:C) + LTA u mysiho neuroendokrinniho nadoru. To, Ze zdsadni Ulohu ma stimulovana vrozena
imunita bylo potvrzeno testovanim ucink( u SCID mysi.

Na autorku mam nékolik otdzek a) Uspésnd l|écba vyZaduje denni i.t. aplikaci lé¢by v
nékolika ¢asovych intervalech. To Ize v experimentu, ale jak by si to autorka predstavovala u lidi? b)
je pro experimentalni Ucely Sest mysi na skupinu dostatek? Byly pokusy opakovany se stejnym
vysledkem? c) Pokusy preZilo ¢asto jen nékolik mysi. Stadi to ktvrzeni, Ze je re-transplantaci
potvrzena stoprocentni rezistence na ptvodni nador? A jak je to s rezistenci na jiné nadory vzhledem
k tomu, Ze zdsadni ulohu hraje vrozend imunita? d) Jaky byl zdroj (firma) anti-CTLA 4 a anti-PD-1
protilatek a byla dédvka dostate¢na k tomu, aby byl prokdzan protinddorovy efekt? Jak si autorka
vysvétluje jejich akutni toxicitu (mysi lé¢ené pouze protildtkami umiraly rychleji nez kontroly)?

Zavérem konstatuji, Ze prfedloZena dizertaéni prace rozviji s ispéchem nové a moderni moZnosti
imunoterapie. Autorka prokazala vyborné znalosti problematiky a nepochybnou schopnost
samostatné fedit zadany védecky ukol. Doporuéuji proto odborné komisi, aby ji na zdkladé
predloZené disertace byl udélen titul Ph.D.

30.11. 2017 Prof. RNDr. Blanka Rihova, DrSc.



INIVERSITYof [OUISVILLE

James Graham Brown Cancer Center mweg@g@f Targets Group

John W. Eaton, Ph.D., M.D.hc

James Graham Brown Professor of Cancer Biology

James Graham Brown Cancer Center  502.852.1075

CTR Building, Room 403 502.852.7486

505 S. Hancock St, Louisville, KY 40202 502.852.1125
November 2, 2017

Dr. Jan Zenka

Department of Medical Biology, Faculty of Science
University of South Bohemia

Ceske Budejovice

Czech Republic

Dear Dr. Zenka:

Thank you for the opportunity to read the Ph.D. thesis of Veronika Caisova who is currently
enrolled at your university.

My overall opinion of her body of work is that it satisfies the criteria for the award of a Ph.D. and
would at almost all institutions in the United States.

The general thrust of her work, involving a novel approach to the immunotherapy of cancers, is a
refreshing return to the very early work of W. B. Coley. His earlier work suggested that activation of
the (probably innate) immune system in patients with cancer by bacterial products might lead to the
eradication of some kinds of cancer. Ms. Caisova's research greatly strengthens this concept and
shows that in three different types of cancer the approach definitely has merit.

Ms. Caisova’s use of both phagocytosis stimulating ligands and activators of toll-like receptor
agonists seems to be an effective approach. Although the major theme of her work is that this
activation of the innate immune system might be beneficial, there is the added attraction that this
activation might later lead to an adaptive immune response. This latter would provide a permanent
cure for neoplastic disease.

So, my overall view of this work — and of Ms. Caisova’s clear grasp of cancer immunobiology — is
highly favorable. My vote would approval of her thesis and the award of a doctoral degree.

Very best regards,
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John W. Eaton, Ph.D., M.D.hc
James Graham Brown Professor of Cancer Biology



Question:

The candidate has shown impressive effects of covalently anchored agonists of phagocyte
receptors on B16 melanoma (PLoS One: 9,e85222). These were, disappointingly, not curative.

However, in later work, (manuscript entitled “An effective cancer immunotherapy . . .”") more
striking and curative effects were observed, presumably as a result of entraining not only the
innate immune system but also the adaptive one.

This implies that the key to applying this to humans might lie in developing a strategy that links
these two types of immune responses.

Can the candidate suggest two or three ways in which the innate and adaptive immune responses
might be more effectively coupled?

Answer:

The key lies in the effective tumor antigen presentation. If tumor antigens are presented by innate
immune cells to adaptive immune cells, adaptive immune cells can respond by a formation of
CTL, memory cells as well as by antibody dependent elimination of tumor cells. This can result
in metastases elimination and immunity against re-transplantation.

I absolutely agree, that the improvement of the communication between innate immunity and
adaptive immunity can significantly increase the treatment efficacy.

There are several ways how to possibly boost this communication between innate immunity and
adaptive immunity:

1) Improve the antigen presentation by supporting cells which are involved in this
presentation

Since dendritic cells are very important cells involved in antigen presentation, the support of
their maturation can be crucial for adaptive immunity response. Combination of our
therapeutic mixture with DC - maturation supporting substances such as synthetic derivate of
the macrophage-activating lipopeptide (ligand MALP2) or ligand of scavenger receptor class
A (SR-A) can have positive effect on tumor antigen presentation.

We are already using in our therapeutic mixture R-848 and POLY (1:C), which have positive
effect on dendritic cells maturation and activation. Additionally, the combination of our
therapeutic mixture with anti-CD40 (molecule licensing dendritic cells) resulted in increased
response of adaptive immunity during the therapy.

2) Inhibition of tumor immune escape mechanisms




Tumors can develop numerous different tumor immune escape mechanism and so inhibit
immune recognition and tumor antigen presentation. One strategy how to improve antigen
presentation can inhibit these immune escape mechanisms by using for example checkpoint
inhibitors.

Modulation of tumor microenvironment can also have crucial effect on function of immune
cells, especially on their maturation and activation.

3) Simultaneous supporting of antigen presenting cells and inhibition/modulation of
immune escape mechanism

This approach can lead to even more complex antitumor response.

4) Combination of immunotherapy with targeted chemotherapy or radiotherapy

Targeted chemotherapy or radiotherapy can improve the accessibility of tumor antigens.
Appropriately used targeted chemotherapy/radiotherapy (targeting prevent inhibition effect
on immune system) can destroy relatively big mass of tumor, which can lead to increase of
tumor antigens and so support tumor antigen presentation.

5) Simultaneous activation of immune system by using therapeutic tumor vaccines

Our therapy can be combined with simultaneous subcutaneous application of death tumor
cells marked with mannan-BAM. This vaccination can improve the adaptive immune
activation because of the easier access of antigen presenting cells to tumor antigens.

6) Stimulation of Th1 immune response

TLR agonists included in our therapeutic mixture stimulate IL-12 production which results in
Thl response. Th1 environment, characterized by high IFN-gamma/IL-10 ratio, supports
MHC molecules production and so recognition of tumor cells by CTL. Therefore, stimulation
of IFN-gamma production or the direct delivery of INF-gamma into the tumor should be
considered as possible tool for increase of therapy efficacy.



Response:

Thanks for Veronika's responses to the question. I didn't particularly like response #3
(too vague). Also, | consulted a real immunologist who pointed out that the idea of
injecting INF-gamma into the tumor might have the unintended consequence of up-
regulating the PDI/PDL1 system (response #6).

However, overall the responses were quite reasonable and showed again that the
candidate has an excellent grasp of tumor immunobiology.

[ would definitely vote PASS.

Very best, John Eaton



