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Overview
Mouse models for the preclinical validation of immune therapies
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How to establish an in vivo tumor model
Questions before entering the preclincal phase

Choose the right models (including cancer type, read-out parameters, applications):
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Syngenic models

Cell-line derived xenograft models (CDX)
Patient derived xenograft (PDX)
Humanized mouse models (Hu-NSG, HIS)

Ecotopic/ Orthotopic models
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How to establish an in vivo tumor model
Read out parameter — most are available @ 1ZI

Bio-Imaging (e.g. MRI, PET, bioluminescence, ultrasound)

Cell quantification ex vivo (e.g. FACS, CyTOF, functional assays)

High-throughput technologies (cytokine bead-arrays, etc.)
t-SNE projection of 5 PBMC samples

Biomarkers, NGS-technologies, spatial Omic-technologies
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Selection of available animal models for immuntherapeutics
Pros and Cons of immunocompetent and immunodeficient mice

Immunocompetent mouse strain — syngenic mouse

model

+ Analysis of impact of the immune system during tumor therapy

= Tumor cells and immune system not derived from human source
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Tumor originating in

an inbred strain

Tumor cell line
cultured and
expanded in vifro

H%

Syngeneic tumor cells implanted
into immuno-competent mice of
same inbred strain

Immunodeficient mouse strains

+ Use of human tumor cells for analyses in regard to the therapy option

+ Longitudinal studies with tumor volumes and genetic modified reporter

cell lines

Immune system transferred experimentally
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Establishment of the humanized mouse models

History of famous immunodeficient mouse strains
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NOD- SCld(1995) SCID(1983) Nude(1962) mice
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Hu-Mice is used for different tumor models:

Cell derived tumor models (CDX)

Patient derived tumor models (PDX)

Seite 6 10.07.2023

+  Data by Scholbach J, et al., PLoS One. 2012;7(10):e46772.
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Overview on different translational test systems

In vitro - 2D cell culture sytems

- Functional tests e.q. .
Cytotoxicity assays 3D cell culture C I | n |Ca|
structures . tria IS
: Mouse models with several grades of
- Spheroids complexity
- Organ-on-a-chip
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Option of tumor therapy by oncolytic viruses
Tumor regression was observed after virus infection previously

THE INFLUENCE OF COMPLICATING DISEASES UPON
LEUKASMIA.*

By Georck Docx, A.M., M.D.,

VROFERSOR OF MEDICINE IN THE UNIVERBITY OF MICHIGAN, ANN ARDOR, MICHIGAN.

= 42 years old women with myeloid leukemia
= Influenza-infection
= Amount of leukocytes was reduced by 70-

= Reduction of liver and spleen size
= Leukemia was undetectable

REMISSIONS IN LEUKEMIA OF CHILDHOOD FOLLOWING
ACUTE INFECTIOUS DISEASE

Staphylococcus and Streptococcus, Varicella, and Feline Panleukopenia

Howaxrp R. Bigrmax, s, D. Micnaen Cricg, Mo, Kexsern S, Dop, Mmoo,
Kerru H. Kevey, s.o., NicHotas L. PETRAKIS, M0, LAURENS P. WHITE, M.D.,
AND MicHAEL B. SHIMKIN, M.D.

= Child 18 month old with lymphatic leukemia
= Varizella-Zoster-Virus + bacterial infection

= 10-fold reduction of leukocytes

= Reduction of liver and spleen size
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8 Pictures modified with BioRender from Groeneveldt, C. et al. (2020) Immunotherapeutic Potential of TGF- Inhibition and Oncolytic Viruses. Trends in Immunology.
10.07.2023 Dock, G. (1904) The influence of complicating diseases upon leukaemia. The American Journal of the Medical Sciences.

Bierman, H.R. (1953) Remissions in leukemia of childhood following acute infectious disease [...]. Cancer.
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Oncolytic Viruses

Modified Herpesviruses: T-VEC (Imlygic®) — intratumoral injection in humans

|
Injektion von Selektive Infektion GM-CSF Freisetzung @ Lokaler Effekt: Apoptose-Induktion Apoptose und
T-VEC der Tumorzellen durch apoptotische bei umliegenden Tumorzellen durch Zerstorung der
mit T-VEC Tumorzellen freigesetztes GM-CSF Tumorzellen
T-VEC : l :
HSV-1
Melanom Tumorzelle

Talimogen laherparepvec therapy (T-VEC)

» Modified neuroinvasive-deleted Herpes simplex
virus type 1

= Approval 2015 by FDA for the therapy of the
malignant melanoma @

= Expression of GM-CSF for the recruitment of DCs
and macrophages

= Immune activation and tumor regression also in
distant tumors

CD8' T-Zelle

Systemischer Effekt: Aktivierung von
dendritischen Zellen (DC) und CD8* T-Zellen

Overall Survival (%)

Survival with T-VEC as first line therapy

Median (95% CI) 0S
Events/n (%) in months

— T-VEC
e GM-CSF

73138 (53) 33.1(2591t0 NE)
48/65 (74) 17.0(128t0 20.9)

Log-rank P< 001 MH—J“"-L—'

Hazard ratio 0.50 (35% Cl, 0.35t0 0.73)
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9 * OV: Onkolytic virus
10.07.2023 *  Andtbacka, R.H.I. et al. (2019) OPTiM: a randomized phase Ill trial of talimogene laherparepvec. ImmunoTherapy of Cancer

*  Pictures modified with BioRender from Johnson D.B. et al. (2015) Talimogene laherparepvec (T-VEC) for the treatment of advanced melanoma. Immunotherapy.
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Example of testing an HSV-based oncolytic virus vector

— Lentiviral gene transfer in
NSCLC-tumor cell line
It ) -
N Lung carcinoma
SN R[} =  Very malignat tumor entity
;‘,vm\g—mxyg\ Luciferase-expressing *  5-year-survival: 15.6%
? 5 Y reporter tumor cells . ] ) )
gt W, = Risk factors: smoking, air pollution,
oW genetic factors
= State of the art therapy: resection,
chemo- and/or radiotherapy
s.cu. Injection of reporter- =  Rate of remission: 30% - 55%
tumor cell in NSG mice
& Intratumoral therapie mit
——1/,\ ¢ - oncolytic HSV
O = O
)
e
> Tumor progression and detection of
: lytic processes
=
10

NSCLC: non-small-cell lung cancer | s.cu.:subcutanous | NSG: immunodeficient NOD scid gamma mouse
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HSV-based oncolytic virus vector
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Research with HSV-based oncolytic Virus Vector
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Summary

Several in vivo models are available to monitor cancer therapies.

Establishment of a human immune system in mice is still not perfect — further improvement needed to simulate
complex immune processes. Inmunodeficient PDX-models and humanized mice models are widely used.

Complex 3D in vitro systems are still missing to substitue in vivo models.
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Humanized mouse models
Immundeficient strains besides NSG/NXG

Seite 16

TABLE 1 | Humanized mice to study ILC-cancer interactions.

Mouse Human Tumor Cells Human Cells Engrafted
Model Administered

Human Lineage Reconstitution (*lineages with improved
reconstitution compared to NSG mice)

References

MISTRG Me275 melanoma cells CD34+ HSPCs
SRG-15 Raji tumor cells and CD34+ HSPCs
K562 tumor cells
NOG-IL-15 NCI-N87 human gastric Peripheral blood NK cells and in

Tg cancer cell vitro-expanded NK cells
hiL-7xhIL- - CD34+ HSPCs

15 Kl

BRGSF - CD34+ HSPCs

0O-PDX Neuroblastoma CD34+ HSPCs
(MISTRG)

Hu-PDX Lung adenocarcinoma  CD34+ HSPCs

(NSG)

HTM Breast cancer CD34+ HSPCs

(NSG)

*monocytes, *macrophages, *DCs, T, B and *NK cells
myeloid cells, *T, B *NK cells and *ILCs

*NK cells
T and *"NK cells

*myeloid cells, T, B, DC, *NK cells and *ILCs
*NK cells

T, B and NK cells

T, B, NK cells and macrophages

Frontiers in Immunology | www frontiersin.org
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