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Abstract

Tumor microenvironment in KR158 implanted CCR2WTRFP:CX3CR1WT/GFP mice

Objective: The goal of this team approach is to integrate mathematical models of glioblastoma A B |CX3CR1%: Microglia B . .
(GBM) infiltrating myeloid cells that contribute to the immunosuppressive phenotype in glioma with ﬁﬁﬁﬁ’,ﬁf,%%?;ngglyfflLVGG' ~osrsr . -0 Y
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experimental data to predict therapeutic responses to combined chemokine receptor and immune
checkpoint blockade.

Methods: Orthotopic murine KR158-luc gliomas were established in fluorescent reporter
CCR2WTRFP \CX3CR1WT/GFP mjce. Subsequently, an anti-CD31 injection was administered to label the
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vasculature. Fluorescent imaging and quantification of anti-CD3 stained sections were performed on yyE— MHCII/F4/80/CD11c* (Flores-Toro et al.

a range of tumor sizes to acquire vasculature, tumor, T cell, and myeloid cell densities. In parallel, a CXSCRI PNAS 117:1129, 2020) . .

system of ordinary differential equations (ODEs) was formulated based on biological assumptions to Figure 1: (A) Flow cytometry plot of tumor isolates from KR158 implanted CCR2WTRFP:CX3CR1WT/GFP mice. oS Mo .

evaluate the change over time of tumor cells, T cells, and infiltrating myeloid cells. The model is then (B) Flow cytometric cell marker analysis of the three distinct CCR2 and CX3CR1 expressing cell populations. %200000_ . 5 10

refined and validated by experimental results. - . . 8 0o

Results: Fluorescent imaging and quantification revealed a correlation between tumor size and I ARTITNE € e 8™ . s - .
abundance of (CX3CR1*, CCR2) and (CX3CR1*, CCR2*) myeloid cell populations in the tumor PP —— e Jﬁifmea(;’i?;, 3107 "t T‘r’:ifrmea(;i?; 1.5¢10¢

microenvironment (TME). The density of these cell populations and vasculature remained constant
as the tumors increased in size. Computer simulations of the mathematical model will predict tumor,
myeloid, and T cell dynamics. These simulations will be particularly useful to uncover information
regarding myeloid cell dynamics. Parameter sensitivity analysis of the model will inform us of the
biological processes driving these tumor-immune cell dynamics.

Discussion: GBM is a challenge as current interventions are ineffective. This study improves the

Figure 3: (A) Luciferase expressing KR158 glioma cells were orthotopically implanted and stratified using
bioluminescent signal (surrogate for tumor burden).(B) Pearson’s correlation analysis was conducted on cell
abundance and tumor area from fluorescent IHC images.
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understanding of glioma infiltrating myeloid cells and their impact on tumor progression. The data will | | | o | | e ———— A Rate of change of Tumor cells = B Body
serve as a basis for quantitatively predicting therapeutic responses of a novel combination treatment. ' | RS B | | il P S 4C — A\cC(1 - ((’ )  —nTC Glioma
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Chief amongst the immune-suppressive cells that gain access to human gliomas are a subset of e &EF;Z’C N\
myeloid derived cells, termed myeloid derived suppressor cell (MDSCs). MDSCs contribute = B AT e Rate of change of T cells = o Jumorcells > 3T/
significantly to the PD-L1/PD-1 resistant phenotype observed in gliomas [1-7]. Previously, we have | ¢ LA - ar _ o (¢ I T
. . . . - . . . dt = ariz + ]2 } r l( 3} i T Cells ; -
determined that glioma-associated myeloid cells can be distinguished by their chemokine receptor LN SN S~ LN
. . . activation by 1L- stimulation by 1L.- inhbition by PLO-1-PL-L ‘ 2.
(CCR2 and CX3CR1) expression patterns [8]. Our results also established that pharmacologic / o2 tion by FD-1-T0 ¥ (702
targeting of CCR2-expressing myeloid derived suppressor cells (MDSCs) unmasked an effect of PD- e sl s S . ey e R R R e —rlM + It - M TN y
1 blockade to slow progression of two immune checkpoint inhibitor-resistant murine gliomas. Flow . _ . . . _ . . . inhibition by MDSCs ST~ death *-(PD-L1|—{PD-1-PD-L1 @
. . L .y Figure 2: Representative fluorescent immunohistochemical (IHC) images from naive and tumor bearing KR158 tumor recruitment of T cells

cytometry analysis demonst_rated that CCR2 antagonls_m limited the presence of MDSCs cells w_lthln implanted CCR2WTRFP-CX3CR1WTGFP mice. (A) Normal brain parenchyma (B-C) Tumor infiltrating
the tumor and promoted their bone marrow sequestration [8].The current study evaluated myeloid- CCR2,CX3CR1 expressing cells in the context of anti-CD31 vascular labeling or anti-CD3 T-cell labeling. (D) Rate of change of MDSCs =
derived Immune cell dynamics within the glioma microenvironment with the goal of generating Spatial localization of CCR2 and CX3CR1 expressing cells in TME. . C
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Orthotopic murine KR158-luc gliomas were established in fluorescent reporter e CCR2 and CX3CR1 expressing myeloid sub populations were localized to distinct, although Conclusion
CCR2WTRFP. CX3CR1WT/GFP mice. Subsequently, an anti-CD31 injection was administered to label the sometimes overlapping, regions of the tumor microenvironment (TME). o CCR2*/CX3CR1* cells accumulate in the tumor microenvironment as turmor burden increases
vasculature. Immunohistochemical (IHC) fluorescent imaging and quantification of anti-CD3 stained e CCR2*/CX3CR1*, CX3CR1*, CD3" cells accumulate in the TME with increase tumor burden. suoporting the rational that a CCR?2 antagonist mav be used at anv stage of tumor burden !
sections were performed on a range of tumor sizes to acquire vasculature, tumor, T cell, and myeloid e The ODE model will be fitted to the data and used to run computer simulations in order to develop . Fu?t?re dirgections entail modelin combingtion PD-i/ mune checlz/ oingtj blockade and CCI.R’Z
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