
Supplemental material and methods 

Magnetic resonance imaging 

The standardized protocol included sagittal and transverse T2W images, dorsal 

fluid-attenuated inversion recovery (FLAIR) sequences and transverse, sagittal 

and dorsal T1W pre- and post-contrast images. Each tumor was categorized 

according to their location, shape (round, ovoid or multilobular), and signal 

intensity relative to grey matter in each sequence, signal homogeneity, grow 

pattern (compressive or infiltrative) and margins (well delineated or diffuse). On 

post-contrast T1W images (T1W+Gd), enhancement was categorized as 

absent, weak, or intense. Uniformity of contrast enhancement was 

characterized as homogeneous, heterogeneous, or ring-like enhancement. The 

largest area of the tumor was calculated as the product of the longest 

perpendicular diameters across a contrast-enhancing lesion in a transverse 

plane. In cases with limited or no enhancement, reasonable estimates of the 

extent considered spatial changes in relation to normal anatomy and T1W and 

T2W parenchymal intensity patterns. Peritumoral edema was defined as 

parenchymal hyperintensity on FLAIR or T2W or hypointense T1W imaging 

sequences adjacent to the boundary of the mass. If present, it was categorized 

as mild if it extended ≤10 mm or severe if it extended >10mm beyond the tumor 

margin. Other variables attributed to the tumor’s mass effect were also 

recorded, including the presence or absence of ventricular collapse or dilation, 

transtentorial or foramen magnum cerebral herniation and midline shift. The 

degree of midline sift was also calculated by visual identification of the point of 

maximal deviation in a T2W transverse image that allowed the creation of a 
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digital line through the vertical axis beginning at the dorsal sagittal sinus, 

extending along the midline, and ending at the base of the cranium. A second 

perpendicular line was created from the vertical line to the point of maximal 

deviation of the midline and measured as an absolute number. 

 

Histopathology, diagnosis, and immunohistochemistry 

Fixed tissues from 8 necropsies were paraffin embedded after 10% neutral 

formalin fixation during at least 24 h. Morphological evaluation was performed 

on 5µm paraffin-embedded sections stained with hematoxylin and eosin. The 

presence of necrosis, extracellular matrix degradation, vascular proliferation, 

mucinous secretion, and hemorrhages were graded as mild, moderate, or 

severe, compared with 10 untreated gliomas from the tissue bank of the Murine 

and Comparative Pathology Unit (Unitat de Patologia Murina i Comparada, 

UPMiC) at the Autonomous University of Barcelona (Universitat Autònoma de 

Barcelona). 

Samples were deparaffined and treated with 3% hydrogen peroxide for 35 min. 

Samples were incubated with 30% normal goat serum for 1 h at room 

temperature and overnight with primary antibodies at 4 ºC: rabbit antibovine 

glial fibrillary acidic protein (GFAP, Dako Denmark Z0334) and rabbit polyclonal 

to recombinant mouse Olig2 (Olig2, Merck Millipore AB 9610). To characterize 

the tumor-infiltrating lymphocytes (TIL) population, antibodies for T lymphocytes 

CD3 (rabbit antihuman polyclonal, Dako A0452), B lymphocytes CD20 (rabbit 

antihuman polyclonal, thermo Fisher PA5-32313) and Treg lymphocytes FOXP3 

(forkhead box P3) (mouse antihuman monoclonal, eBioscience 14-7979) were 
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used. To detect ICOCAV, a polyclonal anti-Ad5 was incubated overnight 

(Abcam ab6982). Samples were then incubated for 40 min at room temperature 

with a Envision-horseradish peroxidase (Dako REAL Envision-HRP) followed by 

incubation with 3´-diaminobenzidine for 10 min and counterstaining in 

hematoxylin for 3 s. Canine lymphoid tissue was used as a positive control for 

CD3, CD20, and FOXP3. For each slide, areas with the highest concentration of 

immunolabeled cells were identified and, within these, 5 round areas of 0.257 

mm2 were selected for quantification (magnification 40×). The CD3+, CD20+ and 

FOXP3+ lymphocyte counts were determined. Given that cellularity was low in 

all selected fields, a mean value was obtained for the lymphocyte counts of all 

areas assessed in each tumor, which was ultimately expressed as the number 

of positive cells per 0.257 mm2 of tissue. 
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