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Background Glioblastoma (GBM) is the most common and
aggressive primary brain tumor in adults. Despite improve-
ments in imaging, surgical techniques, radiotherapy and che-
motherapy, the prognosis of patients with GBM remains poor
with a median overall survival of 15 months [1,2]. GBM is
immunologically a ”cold” tumor with low infiltration of func-
tional T and NK cells, which imposes poor responsiveness of
GBM patients to immunotherapies. The immunosuppressive
microenvironment in GBM is created by the malignant cells
and tumor-associated macrophages (TAMs), such as resident
brain microglia and recruited peripheral myeloid cells [3].
Osteopontin/Spp1 is one of glioma-derived factors that is
responsible for the protumorigenic reprogramming of TAMs
[4]. SPP1 expression is highly elevated in tumor tissues and
sera from GBM patients, and inversely correlates with patient
survival [5]. Cross-talk between malignant cells and TAMs
relays on osteopontin binding to integrin receptors (mainly
avB3 and avBS) via its RGD motif [6]. Thus, with the use of
a RGD peptide (our in-house designed competitor of binding
to integrins) we interfered with glioma-microglia interaction in
vitro and evaluated the in vivo antitumor efficacy of integrin
blockade as a monotherapy and in combination with an
immune check-point inhibitor.

Methods The efficacy of the RGD peptide to block microglia-
dependent glioma invasion was determined in a Matrigel inva-
sion assay. Antitumor activity of the peptide was assessed in a
murine syngeneic orthotopic GL261 glioma model. RGD pep-
tide was administrated intratumorally via osmotic pomps. For
combination therapy, the animals received anti-PD-1 or isotype
IgG antibody (4 inj. x 10 mgkg i.p.). Tumor volume was
measured using MRI. Heterogeneity of the immune cells com-
partment of glioma microenvironment was analysed by flow
cytometry. The transcriptomes of CD11b+ cells immunosorted
from tumor-bearing mouse brains were evaluated using RNA-
seq. Cytokine levels in the blood and the brain homogenates
were measured using Luminex bead-based assays.

Results The microglia-stimulated invasion of GL261 glioma
cells was reduced significantly in the presence of the RGD
peptide in the in vitro co-culture system. The RGD peptide
administrated to tumor-bearing mice induced proinflammatory
reprogramming of TAMs. Combination of the RGD peptide
with anti-PD-1 therapy increased the production of proinflam-
matory cytokines and the percentage of effector CD8+(CD44
+CD62L-) cells in the tumors.

Conclusions These results demonstrate that blockade of osteo-
pontin/integrin signaling using the RGD peptide can mitigate
the immunosuppressive microenvironment, reactivate the anti-
tumor immunity and lay ground for improved response to
immunotherapy in GBM.
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