Severely immunodeficient NOG-EXL mice allow for humanization and development of a human glioblastoma-derived tumor microenvironment
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BACKGROUND

* Glioblastoma (GBM) is most common primary brain
tumor in adults and is nearly uniformly fatal, with median
survival of <2 years.?

 To date, minimal successes in GBM immunotherapy
have translated from the lab to the clinic.3

 Traditional /in vivo model systems are either human
xenografts in immunodeficient mice or syngeneic tumors
grown in immunocompetent mice.*

* Both approaches miss key elements of the tumor
microenvironment, potentially contributing to the
mismatch between pre-clinical and clinical results in
immunotherapy.

 Humanized mice traditionally use healthy donor material
for  humanization, creating potential immune
mismatches with the accompanying tumor model.

OBJECTIVES

1. Demonstrate feasibility of generating an autologous
humanized mouse model for GBM.

2. Characterize tumor microenvironment
humanized mouse model.
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MATERIALS & METHODS

* CD34* hematopoietic stem cells were obtained from a
GBM patient at the time of tumor resection.

* In parallel, GBM organoids (GBOs) were established
from the tumor resection.

«SGM3 and NOG-ExI
injections of either
hematopoietic stem cells.

 Humanization was confirmed at

mice were humanized with
autologous or allogeneic

~16 weeks by

percentage of CD45 cells that were human in origin.
 Humanized mice received Iintracranial injections of
dissociated GBOs cells.
* Animals were euthanized after 4 weeks of tumor growth
and assessed by IHC.
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Figure 1. Cartoon schematic of autologous humanized
mouse setup.
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Figure 4. Tumor growth in humanized mice.
Hematoxylin and Eosin (H&E) and human CDA45
staining showing tumor and TME in (A) a humanized
mouse with tumor and (B) a non-humanized mouse
with tumor. Insets show areas of atypia, increased cell
density, and nuclear pleomorphism indicative of tumor
growth. Human CD45 stain demonstrates successful
humanization and tumor infiltration in the humanized
mouse while confirming the lack of human CD45+
cells in the non-humanized mouse.

RESULTS

Figure 2. GBO growth and mouse
humanization. (A) 2x magnification of GBOs
after 14 weeks of culture, highlighting
successful growth of tumor model from a
recurrent GBM patient. (B) Humanization
levels for mice at Week 17, except for SGM3
mice, which were assessed at Week 11 due
to early death attributed to macrophage
activation syndrome. Human CD45 levels
greater than 5% were considered successful
humanization.

Figure 3. NOG-Exl mice can be humanized by
GBM patient hematopoietic stem cells. (A-B)
Macrophage activation score (MAS) for SGM3 mice
versus NOG-Ex| mice (A) and histologic features of
MAS (B). NOG-Ex| mice did demonstrate features of
MAS but to a significantly smaller degree than

SGM3 mice. This

difference translated into

prolonged survival after humanization, allowing for

tumor

implantation, growth, and tumor

microenvironment formation. (C) hCD45 staining for
spleens (top) and bone marrow (bottom). Left is
from an autologous humanized mouse; right is from
an allogeneic humanized mouse. Both autologous

and

allogeneic

sources led to successful

engraftment.
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Figure 5. Tumor microenvironment identification in
humanized mice. H&E (left), human CD45 (center), and
human CD33 (right) staining of both autologous (top) and
allogeneic (bottom) humanized mice. The positive CD45
stain confirms the presence of human-derived immune
cells in proximity to the tumor. Human CD33, marking
myeloid cells, suggests a predominance of macrophages
making up the tumor microenvironment, which follows
along with GBM pathology.

CONCLUSIONS

» Patient HSCs can be used to successfully humanize
mice.

* NOG-ExI mice provide stable humanization levels
through 22 weeks of growth.

» Patient-derived GBOs form
humanized mice.

« CD45* cells of human origin infiltrate intracranial
tumors, forming a tumor microenvironment.

* Further work is needed to thoroughly characterize
elements of the tumor microenvironment, especially in
the context of the originating patient’s tumor.

Intracranial tumors In

REFERENCES

1. Stupp R, Mason WP, van den Bent MJ, Weller M, Fisher B, Taphoorn MJ, Belanger K, Brandes
AA, Marosi C, Bogdahn U, Curschmann J, Janzer RC, Ludwin SK, Gorlia T, Allgeier A, Lacombe D,
Cairncross JG, FEisenhauer E, Mirimanoff RO. Radiotherapy plus concomitant and adjuvant
temozolomide for glioblastoma. N Engl J Med 2005; 352(10):987-996. PMID: 15758009. PMCID:

2. Thakkar JP, Dolecek TA, Horbinski C, Ostrom QT, Lightner DD, Barnholtz-Sloan JS, Villano
JL. Epidemiologic and molecular prognostic review of glioblastoma. Cancer Epidemiol Biomarkers
Prev 2014; 23(10):1985-1996. PMID: 25053711. PMCID: 4185005.

3. Singh N, Orlando E, Xu J, Xu J, Binder Z, Collins MA, O'Rourke DM, Melenhorst JJ.
Mechanisms of resistance to CAR T cell therapies. Semin Cancer Biol 2019;
10.1016/j.semcancer.2019.12.002. PMID: 31866478. PMCID:

4. Cekanova M, Rathore K. Animal models and therapeutic molecular targets of cancer: utility and
limitations. Drug Des Devel Ther 2014; 8:1911-1921. PMID: 25342884. PMCID: PM(C4206199.

ACKNOWLEDGEMENTS

This project was funded by The Templeton Family Initiative in Neuro-
Oncology, The Maria and Gabriele Troiano Brain Cancer Immunotherapy
Fund, and the GBM TCE, along with support from Taconic Biosciences.



	Slide Number 1

