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signi�cantly lower mean contrast-enhancing lesion vol-
umes (0.18�cm3 [95% CI, 0.02�0.3] vs 0.82�cm3 [95% CI, 
0.45�1.24]) compared with responders, but other CED 
variables were not different between groups. None of the 
quantitative CED variables were signi�cantly correlated 
with PFS or OS (Supplementary Table 7). Responders 
had superior Engel seizure outcomes compared with 
nonresponders (Fig.�4).

Serum Cytokine�Assays

Glioma dogs had signi�cantly higher IL-6, IL-8, IL-10, keratin-
ocyte chemoattractant (KC), monocyte chemoattractant pro-
tein 1 (MCP-1), and interferon gamma (IFN-�) than controls 
(Fig.� 4). Baseline cytokine concentrations were not signi�-
cantly different between tumor types. Signi�cant differences 
in IL-6, IL-10, IFN-�, MCP-1, TNF-�, granulocyte-macrophage 
colony-stimulating factor, IL-2, IL-7, IL-18, and KC were 

observed between controls, responders, and nonresponders. 
Responders had signi�cantly higher IL-10, IFN-�, MCP-1, TNF-
�, and IL-18 values than nonresponders, and signi�cantly 
lower IL-2 and IL-7 concentrations. Longitudinal analyses of 
cytokines demonstrated that IL-6, IL-8, IL-10, IFN-�, MCP-1, TNF-
�, IL-2, and IL-18 were signi�cantly higher in responders than 
nonresponders (Supplementary Figure 3). Signi�cant dif-
ferences in IL-8, IL-10, IFN-�, MCP-1, and TNF-� were also ob-
served among prolonged responders and other responders.

Necropsy Examinations

Seven dogs that did not receive other treatment had nec-
ropsy examinations performed. In all dogs, geographic 
regions of cystic malacia and intratumoral necrosis were 
observed that mapped to MRI infusion image masks (Fig.�5). 
Hemosiderin-laden macrophages and aggregates of min-
eral were scattered throughout regions of necrosis, and 
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Fig. 3  Expression of IL13RA2 and EPHA2 in western blots (A) of normal canine brain and glioma cultures [G1�G6]. Cytotoxin activity (B) on human 
GBM cells. Immunohistochemical scoring distribution (C) and images (D) of IL13RA2 and EPHA2 expression by tumor type from dogs in the trial. 
Bar�=�50�µm in all panels.
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