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Background: Neurofibromatosis type 1 is an autosomal dominant disorder caused by mutations in the NF1 gene.
The development of dermal and plexiform neurofibromas (PN) and their transformation into malignant peripheral
nerve-sheath tumors (MPNSTs), a highly aggressive sarcoma with poor prognosis, are serious complications of
this disease. At the moment, there is not a reliable method to early detect this NF1 malignant transformation.
Although it is known that the tumor microenvironment contributes to the initiation and progression of these tumors,
relevant tumor-stromal interactions remain incompletely understood. Exosomes (30-100 nm vesicles) derived from
primary tumor are emerging as important mediators of tumor-microenvironment communication, thus promoting
tumor growth and progression.

Objectives: To determine the role of exosomes in MPNST progression; and to identify candidate biomarkers
secreted in MPNST-derived exosomes. We will use these data in order to explore new biomarkers and therapeutic
targets to prevent MPNST progression and metastasis.

Methods: Exosomes from human MPNST cell lines (T265, ST88, SNF02.2, MPNST) and from plasma of NF1
patients in different stages (without or with PN/MPNST) and healthy controls were isolated using standard
ultracentrifugation methods. Exosome number and protein concentration were measured by Nanosight and BCA,
respectively. Molecular signature from exosomes secreted by human MPNST cell lines was analyzed by mass
spectrometry. Endoglin levels were tested in plasma circulating exosomes by ELISA and in human peripheral nerve-
sheath tumors by immunohistochemistry. A knockdown of endoglin was performed in the STS26T MPNST cell line
and its effect on tumor growth and metastasis was evaluated in vivo.

Results: We found that the number and protein content of exosomes secreted by human MPNST cell lines and
plasma circulating exosomes from NF1 patients were significantly increased when compared to controls. Mass
spectrometry analysis showed endoglin, a TGF-? co-receptor with an important function in angiogenesis, as one of
the top candidates to be secreted by MPNST tumor cells. Endoglin levels were significantly increased in plasma
circulating exosomes and in human peripheral nerve-sheath tumors along the progression of the disease.
Furthermore, specific targeting of endoglin decreased significantly MPNST growth and metastasis in vivo.

Conclusions: Overall, our data suggest that analysis of circulating exosomes in NF1 patients may be useful for
early detection of subjects with malignant transformation of neurofibroma and support the use of endoglin as a new
MPNST biomarker and a potential therapeutic target to block NF1 progression.
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