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Cancer vaccines?
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Presenter
Presentation Notes
Vaccinatie tegen pathogenen en zeker preventieve vaccinatie is zeer succesvol geweest en is dat nog steeds.
Pathogenen worden door het immuunsysteem herkend als lichaamsvreemd en ze geven een alarmsignaal af, ze wijzen het immuunsteem erop dat er gevaar is.
Dit is heel anders in tumoren: die geven geen alarmsignaal af.
Door onze huidige kennis weten we waar vaccins aan moeten voldoen om een goede afweer te krijgen:Als het vaccin wordt ingespoten wordt het opgenomen door dendritische cellen en die dendritische cellen moeten een alarmsignaal krijgen en een eiwit dat voorkomt op de structuur waartegen de afweerreactie op gang moet komen.
Vooral dit herkenningseiwit is een groot verschil tussen vaccineren tegen pathogenen die goed door het afweersysteem gezien worden omdat ze lichaamsvreemd zijn en tegen tumor cellen die heel erg op normale cellen lijken en die niet gezien worden door het afweersysteem en geen alarmsignalen geven aan de dendritische cellen.


DC vaccination
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Bij vaccinatie tegen kanker maken we gebruik van het afweersysteem. Dit bestaat uit dendritische cellen die heel goed zijn in het opnemen van dode tumor cellen. Deze met tumor herkenningseiwitten beladen dendritische cellen migreren naar de lympheklier waar ze anti tumor cellen activeren. Deze anti-tumor cellen gaan vervolgens op zoek naar de tumor om deze op te ruimen. Bij vaccinatie maken we van de patient zelf dendritische cellen in daarvoor gespecialiseerde en volledig gecontroleerde ruimtes, we geven ze een alarm signaal en we laten ze een tumor eiwit presenteren aan anti tumor cellen die dan op hun beurt de tumor opruimen.Het zijn dus de antitumor cellen die het werk doen. 


DC vaccination: status

>15 years of DC vaccination with monocyte-derived DCs

» Many culture protocols developed (monocytes, CD34) Before

 DC vaccination well tolerated and safe A a ) DEC205
U Y
* Clinically effective in a minority of patients *“*"'“SE” " x /
e DC maturation is crucial /‘\ ‘f \
: P DE_ 51GN , ,;“. ‘N?Mammse
» Presence of functional Ag-specific cells e D receptor

IS predictive for clinical outcome

 Patients with lower tumor burden have /4 N " MHC class I
more Ag-specific T cells /EDB ) Ur
L VT cell /
» Presentation of multiple epitopes 1 & -
(MHC class | and Il) seems beneficial o 5

 Migration remains very inefficient <2
Schreibelt, Clin Cancer Res 2016
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Overall survival of stage Ill melanoma patients
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Trial Design

Indication Stage IlIB and IlIC Melanoma
Study start Q4 2016
Running 5 ys 4 months: 2,5 ys recruitment + 2 ys follow up
Phase ll Randomized (2:1), double blind, multicentric
Patients 210; 140 treatment arm: 70 placebo
Arm A apheresis -> BDC vaccine
Arm B apheresis -> placebo (NaCl/Albumine)
Endpoints 1%t: increase 2-year DFS from 50% to 70% (p=90; 0.1)
2"d: Detection of tumor spec. T cells in 50% of DTH-cultures
Objectives DFS
0S

quality of life and quality of life adjusted survival
social-economical aspects
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Metastatic castrate-resistant prostata cancer
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Towards personalized immunotherapy

Not all patients respond to immunotherapeutical protocols

Can we identify these patients at an early stage?
e study tumor microenvironment immune infiltrates
e can we study the onset of immune responses in vivo
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Studying the tumor microenvironment
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Understanding the natural (spontaneous) immune response of cancer patients is critical for the design of efficient anticancer immunotherapies

And maybe for the prediction of the efficacy of immunotherapies


Tumor microenvironment (TME)
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Histo-cytometry
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« Multispectral unmixing is an interesting technique in immunohistology to study
immune cell infiltration in melanoma/cancer

* Insight in the natural immune response in cancer patients is critical for the
development of efficient cancer immunotherapies
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T cell'infiltrates In primary melanoma
and DC therapy outcome
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“ Dendritic Cell Immunotherapy: Mapping the way

Tolerogenic DCs

Transplantation
autoimmunity

Quality
control

Cancer

Figdor et al Nature Medicine 2004



Dendritic cell family is heterogeneous

Monocytes DC-committed
rogenitor
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Monocyte-derived DC Inflammatory monocyte BDCA3* DC BDCA1*DC Plasmacytoid DC
(moDC) CD16* DC \ ’ (pDC)
Myeloid DC
(MyDC)

Discovery of dendritic cells by Ralph
Steinman earned Nobel Prize in 2011
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DC vaccination: pDC

Type | IFN activates other cells of the (innate) immune system

Type | IFN seems to yield more potent DC in terms of secretion of

IL-12 and induction of tumor-specific CTL and Th1l in vitro
pDC can promote the ability of mDC to cross-prime CD8* T cells

pDC create the appropriate environment for efficient CTL response

against viruses

Activated and injected together with mDC, pDC may improve the

anti-tumor responses

~ Radboudumc



Vaccination & culture strategy

IL-3 él\l;} Clinical grade TLR-Ligand = FSME
\ IL-3 pDC 4/
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- Metastatic melanoma
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Survival

Clinical outcome after vaccination with pDC
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Clinical outcome better then expected:
50% of the patients survived 2-years
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Frequency of precursor T cells in PBMC
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Tel, Cancer Research 2013
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In this figure, we plotted the frequency of precursor of tetramer positive cells among CD3+CD8+.

In gp 100.154 we can see the increased frequency after vaccination in 4 patients.


MRNA expression of interferons in blood
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MRNA expression of IFN-regulated genes in blood
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Mechanism?

antigen

o g - Ty : % o £ pDC =
Is it the IFN-a that activates cells of the innate immune system, such as NK cells?

Does it lead to activation of local mBC and presentation of endogenous antigens?

Is it better presentation of the t'umoii antigené loaded onto the pDC?

Is the massive FSME'FéSponse‘th‘e driving factor?

Is it reactivation of do'.rrrla_nt' effector T cells? -



Dendritic cell family is heterogeneous
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Rapid BDCA-1+ myDC vaccine preparation

activated myDC
KLH .
'.:o.o gp100;s,
e® ®
GM-CSF 42 h peptides { gp10025
\' / tyrosinase

e @ * tumorantigen-loaded
° o ® activated myDC

freshmyDCc =~ ¢ 24 h

c:

myDC isolation

48 h

Apheresis

Intranodalinjection
-vaccination 1: day 2
-vaccination 2: day 15
-vaccination 3: day 29
-DTH skin test: day 34

-stage IV melanoma
-HLA-A2.1+
-gp100+tyrosinase+
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Complete response
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Patient VI-B-08 showed a mixed response; a subcutaneous lesion was strongly reduced in size after the first cycle of DC vaccinations and reduced even further after the second cycle (Figure 4C), while two other lesions remained stable. However, a subcutaneous metastasis on the scalp increased in size during the same time period. This lesion was resected during the second cycle of vaccinations and analyzed by flow cytometry and immunohistochemistry. 
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Histochemistry of progressive tumor

Tumor antigen Cytotoxic T cells Regulatory T cells

7% of lymphocytes
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Also tyrosinase
Tumor antigens gp100 (90% of the tumor cells strongly positive; Figure 4D) and tyrosinase (70% of the tumor cells weakly positive; not shown), and MHC class I (not shown) were still expressed by the tumor cells and CD8+ T cells (Figure 4D) were present both peritumorally and intratumorally. Intriguingly, a massive infiltration of FoxP3+ T cells was observed (34% of CD4+ T cells; Figure 4D, 4E), indicative of regulatory T cells that might have locally inhibited an effective anti-tumor response. Since no other lesions showed progression at this stage the patient received a third cycle of vaccinations. Unfortunately, shortly after completion of the third cycle the patient progressed. Two further lesions were resected, which also expressed gp100, tyrosinase and MHC class I and were infiltrated by both CD8+ T cells and, to a lesser extent, CD4+ and FoxP3+ cells (data not shown). 


myDC vaccination clinical responses associate with
multifunctional tumor-specific T cells in blood and DTH

Patient clinical Progression Overall T cells T cells
response free survival survival blood biopsies
(months (months)

VI-B-01 SD 18 22 +++ +++
VI-B-02 PD <4 7 - -
VI-B-03 SD 7 40 - -
VI-B-04 PD <4 3 n.a. n.a.
VI-B-05 PD <4 9 - +
VI-B-06 SD 4 13 - -
VI-B-07 PD <4 11 - -
VI-B-08 MR 15 29 +++ +++
VI-B-09 SD 12 15 - -
VI-B-10 PD <4 38 - -
VI-B-11 PD <4 6 + -
VI-B-12 PD <4 11 n.t. -
VI-B-13 CR 35+ 35+ +++ +++
VI-B-14 PD <4 13 - -

SD = stable disease

PD = progressive disease . N

CR = Complete remiSSion + = antlgen-spelelC T Ce"S present Institute for Molecular Life Sciences
MR = mixed response +++ = functional specific T cells Radboudumc



Combine myDC and pDC?

« pDC and myDC use different mechanisms to induce anti-tumor responses
« pPDC-myDC cross-talk
 Synergy in anti-pathogen and anti-tumor immune responses

©

S. au;eus
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TNF-family receptors: CD40, CD27, OX40L, 4-1BB, HVEML, CD30L, RANKL and GITRL not involved in human DC crosstalk
Adhesion molecules may play a role:  Neutralizing ICAM-1 interaction with its ligands abolished mDC cross-maturation, albeit in a donor-dependent manner
Another cell contact-dependent communication route between human DC subsets involves g-secretase-mediated mechanisms including the NOTCH pathway. Signal inhibition through   these pathways resulted in abolished pDC expression of CCL19, induced by LPS-treated mDCs. 


Preliminary observations pDC/myDC injection

Feasible and safe

Small numbers of cells

Mild toxicity profile

Upregulation of type | IFN (related) genes

Induction of tumor antigen specific T cells

Institute for Molecular Life Sciences
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Future perspectives

 Vaccination with primary DC subsets is a serious and
non-toxic treatment option in melanoma.

 We need larger scale DC vaccination studies! A
multicentre randomized phase I/l combined pDC and
mDC trial is planned (210 pts), for the first time
sponsored by the Dutch health authorities.

 Standardized vaccine production by fully automated
Prodigy (Miltenyi) will greatly facilitate multicentre trials.

~ Radboudumc
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