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=Patente fiir ,immune cell quantification for stratification of patients (solid tumor diseases)”
=Patente flir die Verwendung von CCR5i bei soliden Tumoren

»Patente fir die Anwendung von onkolytischen Viren und zelluliren Therapien bei soliden
Tumoren

=Mitgriinder und Anteilseigner der CRO Organisation (Navitect Bio GmbH)



Beteiligte Einrichtungen

Helmholtz-Institute for
Translational Oncology

r\
=2 HLRON M

dkfz ° KREBSFORSCHUNGSZENTRUM UNIVERSITATSMedizin.

IN DER HELMHOLTZ-GEMEINSCHAFT
MAINZ

HEIDELBERG
UNIVERSITY

HOSPITAL /
fCancer Core
u

Europe

NATIONAL CENTER
FOR TUMOR DISEASES
HEIDELBERG
Support
German cl
M

4

Ge




Therapie von Tumorerkrankungen
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as wird am haufigsten verwendet?




Wie funktioniert eine Chemotherapie...?



Zellgifte im Einsatz...

Sehr giftig




Chemotherapie und die Wirkung auf Tumorzellen

... . . ... Chemotherapie A
. .. . Chemotherapie B

Chemotherapie C

Tumorzellen

... Fortsetzung folgt...



Helmholtz-Institut fir

Und jetzt die Immuntherapie... '\, Eln?asgxem:ﬁ:
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IMMUNE SYSTEM:
YOUR MAGIC
DOCTOR

'Immunotherapy
i 'I' cells on the attack

25-11-17 | Page 9 | Claire Conche



Die Verbindung von Entzundung und
Tumorbekampfung...

,,Die beiden deutschen Arzte Wilhelm Busch 1868 und
Friedrich Fehleisen 1882 waren die Ersten, die absichtlich
Tumorpatienten mit einem Erysipel infizierten und darunter
eine ljumorverkleinerung beobachteter ERYSIPRLAS GERMS
Fehleisen, 1882). * ASCURE FOR CANCER

Dr. Coley's Remedy of Mixed
_ Toxins Makes One Disease
Cast Out the Other.

MANY CASES CURED HERE

Physiclan Has Used the Cure for 15
e

Auszug “The New York Times”, 1908 jsreimmiean




Immuntherapien: was ist das Ziel...?

Autoimmunitat Tumortoleranz

Tumorimmunitat

Helmbholtz-Institute for
Translational Oncology
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Das Immunsystem
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Welche Funktionen hat das
Immunsystem?

Funktion:
Erkennung von ,nicht-selbst” versus ,selbst”
(Bakterien, Viren, Tumorzellen...)

Quelle: 21st Century FOX



Zwei verknupfte Systeme: angeborenes und adaptives

Source: 21st Century FOX



Wiederholung: formale Elemente der Immunantwort
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Kurzes Interludium...

DIE ZELLE

NATUR g = Bau.siein des Lebens

=,Funktionseinheit"

SCHAFTEN

Raues endoplasmatisches
Retikulum

Ribosome Zellkern

Nukleolus

Zytoplasma

Mitochondrien Golgi-Apparat

Plasmamembran
Glattes endoplasmatisches Retikulum



Wo ist das Immunsystem?

Schleimhaute

Mandelin (Atemwege]

Thymusdruse Knochen-
mark
Lymphknoten
Milz
Darm

...also uberall.



Ein tiefer Blick...



...durch das Mikroskop.



Und ein Blick auf die dunkle Seite des Mondes...




Die lokale immunologische

N




Aber wenn man uber ,Immunogenitat”
reden will...
...muss man doch verstehen...
...aus was diese ,,lokale
immunologische
Tumormikroumgebung“
besteht...?



Eine kurze Wiederholung:
welche Immunzellen...?



Zytotoxische T Zellen
_

Effektor T Zelle
(CD3+ CD8+)

+

Source: Murphy & Weaver Immunobiology
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CART cell
(chimeric antigen receptor)

Variable heavy chain

Variable light
chain

Endodomain ITAM

Source: toys'r'us

Tokarew et al. BJC 2018



Naturliche Killerzellen (NK Zellen)
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Regulatorische Zellen

FOXP3+ et al.



Makrophagen und andere myeloide Zellen

Neutrophils e
Ngulf angd i
Microbes tq which mde;( |Il,l"t'l(|’e

microbe

Primary
granule

granule

lysosome

Phagozytierende Zellen

Secondary

Source: Murphy & Weaver Immunobiology



Und naturlich auch: das stromale Kompartment mit
Cytokeratinen und Fibroblasten und Matrix und und
und...




Die Vermessung der Elemente in der
Mikroumgebung...

aus ,Kunst aufraumen” von Urs Wehrli

_ - ,Plongers® von F. Leger
Nach einer Idee von Christine Falk



Das groRere Bild...



Komplexitat...




Der immunologische Kontext

b

Immune Parameters: positive association with survival
contexture
Mast cell Macrophage Type CTLs (CD3+CD8~)
Memory T cells (CD45R07)
Location Core of the tumour
Invasive margin
NK cell Density Number of cells per mm?
r - !_ 1.0 1!?0 l,IDOO lOI,OOO
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09RO (o e
P y & e
et *":(‘- <:‘v Zd cDs" —_
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CD45RO",, —o—
Functional  T,1 cell-associated factors (IFNy, IL-12, T-bet and IRF1)
orientation
Cytotoxic factors (granzymes, perforin and granulysin)
Chemokines (CX3CL1, CXCL9, CXCL10, CCL5 and CCL2)
T,17 cells, T,__ cells and T,;2 cells have a variable
Stroma % .
effect on survival, depending on tumour type
TLS Presence and quality
Figure 1| The immune contexture. a | Tumour anatomy showing the fea-  prognosis. CT, core of the tumour; CTL, cytotoxic T lymphocyte; DC,
tures of the immune contexture, including the tumour core, the invasive  dendritic cell; FDC, follicular dendritic cell; IFNy, interferon-y; IL-12,
margin, tertiary lymphoid structures (TLS) and the tumour microenviron-  interleukin-12; IM, invasive margin; IRF1, interferon regulatory factor 1;

ment. The distribution of different immune cells is also shown. b | Table ~ MDSC, myeloid-derived suppressor cell; NK cell, natural killer cell; T,
depicting the parameters of the immune contexture that predictagood T helper;TRBg cell, requlatory T cell.

microenvironment / contexture prognosis

Fridman et al. Nature Reviews Cancer 2012



Halama et al. Oncoimmunology 2012
Keim et al. Oncoimmunology 2013
Kather & Halama. Br J Cancer 2018

Colorectal Cancer
Liver Metastasis

Vessel P

Malignant Stroma Lung
tumor cells epithelium

Effector immune cells
at the invasive margin
(mainly T cells)

- <

Colorectal Cancer
Lung Metastasis

Malignant
tumor cells

Stroma

Effector immune cells
(T cells and natural killer cells)

Colorectal cancer

patient
Colorectal Cancer Primary Tumor
Normal
+ Mucosa

Gut Associated
Vessel Lymphoid Tissue

Muscle layer

Stroma Malignant

Il
8::3:;5:)5 within the primary tumor
(mainly T cells)

Effector immune cells

Legend for pie charts

= effector T cells = regulatory T cells (FOXP3+)
= natural killer cells = myeloid cells
» fibroblast/stromal cells




from Elliot Erwitt ,,snaps*”



Wie sprechen Immunzellen miteinander...?

.“‘
o e
Y T W4
antigen presentjng cell antigen presentjng cell

T cpso/B7 | TCR
| co2s MHC complex
f| cTLA4 (inactive) fl cTLA4 (activated)

& IL-2 and Interferony =Y Anti-CTLA-4 antibody

Rezeptoren, Cytokine & Chemokine...



Welche ,,Worter* hat denn die Sprache?
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Zusammen ergibt sich also...

Therapieerfolg



Autoimmunitat Tumortoleranz

Tumorimmunitat

aus Halama et al.



Immunoediting
orchestrated by IFN

Tumor-extrinsic effects

effects

e

Tumor-intrinsic

Elimination

Antitumor Immune patrol Immunosuppressive
Immune response Immune cells mantain mechanisms
IFN increases cytotoxic the tumor in indolent state IFN Induces Treg recruitment
activity of both innate ¢ inhibition
and adaptive iImmunity C00* Tool
i‘ IFN-y g
M2 —= M1
Cytotoxic Immune

activity infiltration

-

impaired tumor growth Indolent tumors Immune evasion
Tumor prevention via IFN induces cell IFN promotes tumor
IFNAR1/FN-a/f signaling senescence and tumor immunosuppressive abilities
LAPM arrest through JA;(H?-STAT%-
IRF1 axis

a IFN-insensitive tumor cell L»ﬂesuslam tumor cell @ Macrophage

& IFN-sensitive tumor cell <, Dying tumor cell ;& DC
@ coo Teon (@ Nkoer () Treg
@& ™1 cen ‘ wTcel (g Exhausted CDB' T col

nach Locquenghien et al. J Clin Invest. 2021;131(1):e143296.

mmunotherapy

Immunotherapy resistance
Exhausted CD8* T cells
Resistance to ICB

Tumor progression

Chronic IFN signaling
STING- and STAT-1-mediated
protection against T cell killing

Immunotherapy response
4 Blocking of inhibitory receptors
§ Immune response
4 T cell killing

" vl

Tumor regression
IFN-increased immunogenicity
ISG and STING activation



Technik: erkennen von “selbst” und “nicht-selbst”
via MHC (major histocompatibility complex)

Presented to CD8 T cells Presented to CD4 T cells
Peptide MHC class | pathway Peptide MHC class Il pathway
CcD8*
T cell
NG
<O
0\1&0\1 03\\\

Exogenous
MHC antigen
class | l I I
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Purcell et al. Nature Protocols 2019



simmunreaktion“ aus dem Blickwinkel der T Zelle...



Arming the T cell: der T Zellrezeptor
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https://www.nature.com/nri

APC

T Zell Rezeptor Signalling: Pathways

4

Nuclear membrane
E}@EEEE%DE@D - G

Nucleus

MHC class Il
(or MHC class 1)

| cpa

(or CD8) LAT CRAC  _oqipa

Actin polymerization

Gene transcription

Gaud et al. Nature Reviews Immunology 2018


https://www.nature.com/nri

Was ist das ideale Tumorantigen?

Protein eines mutierten Gens (e.g. Onkogen oder
Tumorsuppressor)

Uberexprimiert oder abberante Expression
Tumorantigene durch onkogene Viren

Onkofetale Antigene (e.g. CEA)

Veranderte Oberflachen-Glykolipipde oder
Glykoproteine

Robert Prummel CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=1787450



Was ist das ideale Zielantigen?

»The neoepitope: An epitope which the immune system
has not encountered before (e.qg. under non-tumor
conditions). Therefore it is not subject to tolerance
mechanisms of the immune system.”



Was wird uberhaupt erkannt?

The response of autologous T cells to a human
melanoma is dominated by mutated neoantigens

Volker Lennerz®, Martina Fatho', Chiara Gentilini*, Roy A. FryeS, Alexander Lifke?, Dorothea Ferel®, Catherine Wolfel®,

Christoph Huber?, and Thomas Wélfel™

"Department of Medicine, Hematology /Oncology, Johannes Gutenberg University, Langenbeckstrasse 1, D-55101 Mainz, Germany; *Department of
Medicine, Hematology/Oncology, University of Leipzig, Liebigstrasse 22, D-04103 Leipzig, Germany; and 5Department of Pathology, Veterans Affairs

Medical Center, University Drive C, Pittsburgh, PA 15240

Edited by Lloyd J. Old, Ludwig Institute for Cancer Research, New York, NY, and approved September 12, 2005 (received for review January 6, 2005)

Our understanding of pathways leading to antitumor immunity
may depend on an undistorted knowledge of the primary antigenic
targets of patients’ autologous T cell responses. In the melanoma
model derived from patient DT, we applied cryopreserved short-
term autologous mixed lymphocyte-tumor cell cultures (MLTCs) in
combination with an IFN-y enzyme-linked immunospot (ELISPOT)
assay to cDNA expression screening. We identified three previously
unknown peptides processed from melanosomal proteins tyrosi-
nase (presented by HLA-A*2601 and -B*3801) and gp100 (pre-
sented by HLA-B*07021) and five neoantigens generated by so-
matic point mutations in the patient’s melanoma. The mutations
were found in the genes SIRT2, GPNMB, SNRP116, SNRPD1, and
RBAF600. Peptides containing the mutated residues were pre-
sented by HLA-A*03011, -B*07021, and -B*3801. Mutation-induced
functional impairment was so far demonstrated for SIRT2. Within

antigens detected with highly selected clonal T cells does not
adequately reflect the situation in vivo.

We modified the cDNA expression cloning of tumor antigens by
applying cryopreserved, multispecific mixed lymphocyte—tumor
cell cultures (MLTCs) in addition to clonal T cells. In the example
of a long-term surviving melanoma patient with metastatic disease,
we identified eight antigens, three of which were previously un-
known peptide antigens processed from structurally unaltered
melanosomal proteins, and five of which were neoantigens gener-
ated by somatic mutations in tumor cells. T cells reactive with
mutated peptides clearly predominated in independent MLTCs.

Materials and Methods

Supporting Information. For further details, see Figs. 7-10 and
Tables 2-5, which are published as supporting information on the



Die Suche lauft...



Cell

Key Parameters of Tumor Epitope Immunogenicity
Revealed Through a Consortium Approach Improve

Neoantigen Prediction

Graphical Abstract

1. Global consortium to improve neoantigen prediction
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In Brief

Genomic tumor sequencing data with
matched measurements of tumor epitope
immunogenicity allows for insights into
the governing parameters of epitope
immunogenicity and generation of
models for effective neoantigen
prediction.
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Inhibitory receptor pathways: Schutz vor Uberaktivierung

Lymphoid tissue

Activated

Before activation Early after activation Late after activation )

Waldmann et al. Nat Rev Immunol 2020



PD-L1 findet sich in...

Plazenta Tumorgewebe

source: John Powderly 2022



Das beruhmte Beispiel...

Granzymes

Activated

Expansion

J T Tumour
killing

PD1

Anti-PD1
PDL1/2—§

tumour cell

James P Allison and Tasuku
Honjo

Waldmann et al. Nat Rev Immunol 2020



Checkpoint-Inhibition

Cytokines produced:
IFNy, TNFo and granzyme B

CTLA4-targeted
antibody

Antibodies to
block
co-inhibitory
signals

Ipilimumab

PD1-targeted

D— antibody

Nivolumab, Pembrolizumab

Sharma et al. Nat Rev Cancer. 2011



Checkpoint-Inhibition:
c2JAuftauen* der Immunantwort...

(from: StarWars: Han Solo frozen in carbonit)



Und noch mehr Signalkaskaden in T Zellen...

Activating Inhibitory

receptors receptors
i( CcD2s8 | CTLA-4 j

% HVEM " AG-3 5«
Agonistic Blocking
antibodies Tcell antibodies

Adapted from Mellman et al. Nature, 2011

stimulation



Immuntherapie

0.9 1
0.8 7
0.7 7
06 7
05 7
04 7

>50
%

Overall survival

= |pilimumab
+++ CENSORED

\ | | | | | | \ \ |
12 24 36 48 60 12 84 96 108 120

months

Adapted from Schadendorf et al., ESMO 2013



Tumorimmunogenitat und
Immunreaktionen: ein komplexes Gebiet
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Resistenzmechanismen 1
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Resistenzmechanismen 2
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Anergie
(= Effektorzellen inaktiviert)
e.g. metabolic anergy, absent co-stimulating signals
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Image by Leonard Freed



Resistenzmechanismen 3



In die Irre fuhren...
(= ,away from tumor” <aft>)
e.g. ,invasive margin®

Image by Lee Friedlander



Resistenzmechanismen 4



Image by Leonard Freed

Unrecognized tumor or effector T cells activated with false target
e.g. CEA expression on immune cells / ,fratricide”



Resistenzmechanismen 5
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Abwehrmechanismen Ubernehmen

Bsp. CCL5-CCR5



Mehr Informationen unter...




Wie lasst sich die
Tumorimmunogenitat in der Klinik
verbessern?



Konzepte...
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Spezifische Antikbrper

Reaktion der spez. Antikorper
mit Antigen

Therapie mit Antikérperm Jlse

Antikorper-basierte Therapien

Genschere fir zellulare Immuntherapie
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T-Zellrezeptor Gentherapie

Zellulare Immuntherapien
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CD8+ T-Zelle

Dendritische Zelle

& Ativi
dr-spezifischer T-Zellen

=
3

Adoptive T-Zell Immuntherapie



Und nochmal Konzepte...

MRNA-basierte personalisierte Impfung & Therapie

Tumor 3%% é

.
... g

®
Diagnosis Comparative sequencing Target prioritization Administration
Biosample acquisition Mutation identification Vaccine design and production of vaccine

Modulation der Mikroumgebung: Virotherapie, Mikrobiom & angeborenes Immunsystem

# IL-2and Interferony =4, Anti-CTLA-4 antibody

T sl inackve) T col (poflvating) The immunological tumorenviranment
P ° . N ®
b2 T & s & 5
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Und mit dem geeigneten Antigen...?



QPTd —

chimeric antigen receptor

CAR Therapie als derzeit

T prominentestes Beispiel,
etc...

T-Zellen mit T-Zellrezeptor

Ex vivo: retroviraler Transfer eines spezifisch
gegen den Tumor gerichteten T-Zellrezeptors

NS
{3=@=0

Ex vivo: Expansion def T-Zellen mit
spezifischem T-Zellrezeptor

QQ0o

T-Zellrezeptor Gentherapie aus Halama et al. 2012




Chimeric antigen receptor (CAR)

T-cell receptor signaling ' ‘ 18t generation CAR signaling '

Lee et al. Clin Cancer Res 2012

27 generation CAR signaling 31 generation CAR signaling

© 2012 American Association for Cancer Research




The NEW ENGLAND
JOURNAL of MEDICINE

HOME ARTICLES & MULTIMEDIA + ISSUES + SPECIALTIES & TOPICS » FOR AUTHORS » CME >

ORIGINAL ARTICLE
BRIEF REPORT

Chimeric Antigen Receptor T Cells against CD19 for Multiple
Myeloma

Alired L. Garfall, M.D., Marcela V. Maus, M.D., Ph.D., Wei-Ting Hwang, Ph.D., Simon F. Lacey, Ph.D., Yolanda D.
Mahnke, Ph.D., J. Joseph Melenhorst, Ph.D., Zhachui Zheng, M.S., Dan T. Vogl, M.D., Adam D. Cohen, M.D., Brendan M
Weiss, M.D., Karen Dengel, R.N., B.S.N., Naseem D.S. Kermr, M.P.H., Adam Bagg, M.D., Bruce L. Levine, Ph.D., Carl H.
June, M.D., and Edward A. Stadtmauer, M.D

N Engl J Med 2015; 373:1040-1047 | September 10, 2015 | DOI: 10.1056/NEJMoa1504542

A patient with refractory multiple myeloma received an infusion of CTL019 cells, a
cellular therapy consisting of autologous T cells transduced with an anti-CD19
chimeric antigen receptor, after myeloablative chemotherapy (melphalan, 140 mg
per square meter of body-surface area) and autologous stem-cell transplantation.
Four years earlier, autologous transplantation with a higher melphalan dose (200
mg per square meter) had induced only a partial, transient response. Autologous
transplantation followed by treatment with CTL019 cells led to a complete response
with no evidence of progression and no measurable serum or urine monoclonal
protein at the most recent evaluation, 12 months after treatment. This response
was achieved despite the absence of CD19 expression in 99.95% of the patient’s

neoplastic plasma cells.
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Neuer Ansatz...

| Endogenous - ;
| TCRknockout—" 7

\ | |\
\ [ W Lentiviral
\ / vector
\ {, Cancer
[ |

patient CRISPR-edited T cell

CRISPR-Cas9 engineering of T cells in cancer patients. T cells (center) were isolated from the blood of a
patient with cancer. CRISPR-Cas9 ribonuclear protein complexes loaded with three sgRNAs were electroporated
into the normal T cells, resulting in gene editing of the TRAC, TRBCI, TRBC2, and PDCDI (encoding PD-1) loci.
The cells were then transduced with a lentiviral vector to express a TCR specific for the cancer-testis antigens
NY-ESO-1 and LAGE-1 (right). The engineered T cells were then returned to the patient by intravenous infusion,
and patients were monitored to determine safety and feasibility. PAM, protospacer adjacent motif.

Stadtmauer et al., Science 367, 1001 (2020) 28 February 2020



Und mit dem geeigneten Antigen...?
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Zellulare Therapien bei soliden Tumoren bisher...

...zeigt keine anhaltenden Effekte.

(Noch kurz warten...es geht aber weiter!)

Quelle: Halsman, ,, The Frenchman“
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Prozessierung des Peptids und
Produktion spezifischer Antikrper

Vakzinierung mittels Peptiden

Impfungen mit Proteinen / Peptiden: Myeloma GVAX (Phase I/11)...



Achtung:
praventive Impfung vs therapeutische Impfung!
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Mehr Informationen unter...




Deutscher Krebspreis 2019

Kategorie translationale Krebsforschung

Prof. Dr. Ugur Sahin m

I |
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Personalisierte Tumorvakzine
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Administration
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Schnelle Entschlusselung des Erbguts

source: Uroforum



Wo liegen die Unterschiede zwischen dem
Tumorerbgut und dem Erbgut der gesunden Zellen...?

source: www.ratefux.de
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Personalisierte
Impfung gegen den Tumor
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Wie wird die mRNA Vakzine

»2Zusammengebaut“?

ESCHER
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Lipid Nanoparticle Formulation (LNF)
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Lipid nanoparticle formulation - Qualitatskontrollen
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Was kostet das ganze denn...?

» Checkpoint Inhibitoren liegen bei Kosten von bis zu 250.000 Euro pro Quartal
 Zellulare Therapien liegen bei Kosten von 0.5-1.5 Millionen Euro pro einmalige Anwendung
 mRNA basierte Therapien haben noch keine Kostenschatzung...

Valley of Death-Translational Gap

Start——Hits——Lead—PCD——FIH Dru https://www.ddw-
l l |9 online.com/translational-chemical-
Lead

‘ biology-gap-assessment-for-advancing-
Target " Pre-Clinical Phase Il .
Optimization /Development drug-discovery-development-and-
precision-medicine-1031-201612/

Figure 8 The map of valley of death-translational gap

Entwicklungskosten neues Medikament: typischerweise mehr als 100 Millionen Euro...




Und in der Klinik...?



MRNA Impfung in
der Onkologie

I Articles

Lancet 2024; 403: 632-44
Publizhed Online
January 18, 2024

https://doi.orgi10.1616]
S0140-6736(23/022687
See Camment page 590
*Cantributed cqually o the
scientifi inquiry, design, and
enceution of the study

Laura and lsaac Perimutter

o NYU Langone

Individualised neoantigen therapy mRNA-4157 (V940) plus
pembrolizumab versus pembrolizumab monotherapy in
resected melanoma (KEYNOTE-942): a randomised,

phase 2b study

Jeffrey S Weber, Mattea S Carling, Adnan Khattak, Tarek Meniawy, George Ansstas, Matthew H Taylor, Kevin 8 Kim, Meredith McKean,
Georgina V Long, Ryan | Sullivan, Mark Faries, Thuy T Tran, € Lance Cowey, Andrew Pecora, Montaser Shaheen, Jennifer Segar, Theresa Medina,
Victoria Atkinson, Geoffrey T Gibney, Jason | Luke, Sajeve Thomas, Elizabeth | Buchbinder, Jane A Healy, Mo Huang, Manju Morrissey,

Igor Feldman, Vasudha Sehgal, Celine Robert -Tissot, Peijie Hou, Lili Zhu, Michelle Brown, Praveen Aanur, Robert S Meehan”, Tal Zaks*

Summary

Background Checkpoint inhibitors are dard adjuvant for stage IIB-IV resected melanoma, but many
patients recur. Qur study aimed to evaluate whether mRNA-4157 (V940), a novel mRNA-based individualised
neoantigen therapy, combined with pembrolizumab, improved recurrence-free survival and distant metastasis-free
survival versus pembrolizumab moenotherapy in resected high-risk melanoma.

Metlmds ‘We did an open-label, randomised, phase 2b, adjuvant study of mRNA-4157 plus pembrolizumab versus

b ib I in patients, lled from sites in the USA and Australia, with completely resected
high-risk cutaneous melanoma. Patients with completely resected melanoma (stage [IB-1V) were assigned 2:1 o
receive open-label mRNA-4157 plus pembrolizumab or pembrolizumab monotherapy. mRNA-4157 was administered

Health, New Yark, NY, LISA
{Prof) S Weber MO PO,
‘Westmead and Blacktomn
Hospitals. Melanoma nstitute
Australia, Sydney. NSW,
Australia (M S Carlino PRO);
Hallywacd Private Hospital,
Perth, Wil, Australia

(A Khateak MDY Edith Cowan
University, Perth, Wi, Australia
{A Khattak}; Saint John of God
Subiaco Hospital, Subiaco, WA,
Australia (T Meniawy Fho);
Washington University Schaol
of Medicine, St Louis, MO, LISA
{G Ansstas D) Earle A Chiles
Research Institute, Providence
Cancer Institute, Portiand, OF,
UISA (M H Taylor MDJ; California
Pacific Medical €enter Research
Institute, San Francisco, €A,
UISA (K B Km MO);

Sarah Cannan Research
Institute at Tennessee
Omcology, Nashville, T, LISA
(M McKean MDI: Melanoma

ularly ( nine doses) and pembrolizumab mlra\muusly (maxlmum 18 doses) in 3-week :ydu
The primary endpoint was recurrence-free survival in the i treal pop This engoing trial is
at ClinicalTrials.gov. NCT03897881.

Findings From July 18, 2019, 1o Sept 30, 2021, 157 patients were assigned o mRNA-4157 plus pembrolizumab
combination therapy (n=107) or pembrolizumab monotherapy (n=50); mﬁd.lan follow-up was 23 months and
24 months, respectively. Recurrence-free survival was longer with ibi Versus 1 y (hazard ratio
[HR] for recurrence or death, 0-561 [95% CI 0-309-1.017]; two-sided p=0-053), with lower recurrente or death event
rate (24 [22%] of 107 vs 20 [40%] of 50); 18-month recurrence-free survival was 79% (95% CI 69-0-85-6) versus
62% (46-9-74-3). Most Ireatment-related adverse events were grade 1-2. Grade =3 trealment-relaled adverse events
occurred in 25% of patients in the combination group and 1836 of patients in the monotherapy group, with no mRNA-
4157-related grade 4-5 events. Immune-mediated adverse event frequency was similar for the combination (37 [3634])
and monotherapy (18 [36%]) groups.

Interpretation Adjuvant mRNA-4157 plus pembrolizumab prolonged recurrence-free survival versus pembrolizumab
monotherapy in patients with resected high-risk melanoma and showed a manageable safety profile. These results
provide evidence that an mRNA-based individualised necantigen therapy might be beneficial in the adjuvant setting.

Funding Moderna in eollaboration with Merck Sharp & Dohme, a subsidiary of Merck & Co, Rahway, NJ, USA.

Copyright @ 2024 Elsevier Lid. All rights reserved.



MRNA Impfung in der Onkologie...
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MRNA Impfung in der Onkologie...
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MRNA Impfung in der Onkologie: wo stehen
wir konzeptionell?

E=Y




Mehr Informationen unter...




Neue Aspekte der mRNA Impfung in der Onkologie...

Article

Personalized RNA neoantigen vaccines
stimulate T cells in pancreatic cancer

https://doi.org/10.1038/s41586-023-06063-y  Luis A. Rojas"**®, Zachary Sethna'*'®, Kevin C. Soares*?, Cristina Olcese’, Nan Pang?,
F Erin Patterson?, Jayon Lihm*, Nicholas Ceglia®, Pablo Guasp'?, Alexander Chu®,
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" n Evelyna Derhovanessian®, Felicitas Miiller®, Ina Rhee®, Mahesh Yadav®, Anton Dobrin’®,
Py h A
ublished onlinez10May 2029 Michel Sadelain™, Marta tuksza®, Noah Cohen'®, Laura Tang", Olca Basturk", Mithat Génen",
Open access Seth Katz", Richard Kinh Do®, Andrew S. Epstein™, Parisa Momtaz"*, Wungki Park®*,
Ryan Sugarman', Anna M. Varghese', Elizabeth Won'*, Avni Desai*, Alice C. Wei*?,
ichael I. D’Angelica®®, T. Peter Kingham®?, Ira Mellman®, Taha houb™,
Jedd D. Wolchok'®, Ugur Sahin®, Ozlem Tiireci®', Benjamin D. Greenbaum*"”
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% Check for updates

Pancreatic ductaladenocarcinoma (PDAC) is lethal in 88% of patients', yet harbours

mutation-derived T cell neoantigens that are suitable for vaccines®*. Here ina phase I trial

of adjuvantautogene cevumeran, anindividualized neoantigen vaccine based on uridine
N atu re 2 02 3 mRNA-lipoplex nanoparticles, we synthesized mRNA neoantigen vaccinesinreal time
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Hope...made in Germany
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MRNA als Werkzeug...




Kombinierte Behandlung: mRNA Impfung plus zellulare
Therapien

CLDN6
prescreening

CAR-T
monotherapy

CLDN6 CAR-T cells:

Screening/baseline Apheresis/ Lymphodepletion CT scan every 6
(D-77 - D-19) manufacturing (D-5, D-4, D-3) -EDII +DL1:1 x 1078 weeks
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Key inclusion criteria: Chemotherapy:
« Measurable disease « Cy (500 mg m2d7) g Céigv‘;lé"s
* ECOG 0-1 « Flu (30 mg m2d™)
» Metastatic/unresectable
solid tumors CLDNG6 CARVac:

* >50% CDLNG6-positive
(2+/3+) tumor cells

»1x 25 pg, then 50 ug

- DL1: 1q3w (D4 - D93), 1g6w (>D93)
- DL2: 1g2w (D24/D36), 1g3w (D51 - D93), 1q6w (>D93)

Mackensen et al. Nature Medicine 11-2023
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Neue Moglichkeiten mit...

...Effekten von zellularer Therapie bei soliden Tumoren!

nixnewtimes

Source: www.phoe




Die Ara der Kombinationstherapien...
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Anti-tumorale Immunantwort...aber zuviel ist zuviel!



Setting fire to the rain...

Aus ,Evidence” Mandel & Sultan 1972



lated severe adverse events

immune re

SAEs

Ir

Folie von J. Krauss zur Verfigung gestellt



Ein kleiner Ausblick...Tumorimmunogenitat & Co
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,The future is now" microbiome...

The whole world is reading Neurochemistry of skeepln
pirated papers s w75 500 and waking . 1774 4%

THEINTERNATIONAL WEEKLY JOURNAL OF SCIENCE
N\
B Firstresults i
e €
A ~ NS 1 i )
L &
> AT P g

from the Human
Microbiome
Project highlight
the healthy
variationin
our microbial
| selves

FELLOW
TRAVELLERS




mmunmodulation ,,at it‘s finest

Native microbiota depletion phase
(Days -3 to -1)
PO Vancomycin 500mg + Neomycin 100mg g6h;
During last 15 hours - PO PEG-based diarrhea
solution

[ Colonoscopy FMT (Day 0)

Orally ingested Capsulized FMT (Day 1)

Maintenance Capsulized FMT
(Day 12)

[ Anti-PD-1 therapy (Day 14)

After completion of combined cycles  treatment
continues as anti-PD-1 monotherapy (Day 90)

Baruch et al. Science 2021

Repeated
combined
cycles of
maintenance
FMT and anti-
PD-1 every 14
days for total of
6 cycles
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Immune checkpointinhibitors (ICls) extend survival in many patients with cancer but
are ineffective in patients without pre-existing immunity' . Although personalized
mRNA cancer vaccines sensitize tumours to ICIs by directing immune attacks against
preselected antigens, personalized vaccines are limited by complex and time-intensive
manufacturing processes™ ™. Here we show that mRNA vaccines targeting SARS-CoV-2
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,,Off the shelf” versus personalisierte Impfungen?



Neue Wege in der Immuntherapie...
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