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Analysis of the role of the intratumoral microbiota on soft tissue sarcoma cell metabolism and
migration

Scientific Background

Soft tissue sarcomas (STS) are mesenchymal malignancies with an estimated annual incidence in
Europe for all histotypes together of 4-5/100000/year. The most common histotypes (liposarcoma
and leiomyosarcoma) have an incidence of <1/100 000/year (Gronchi et al., 2021). STSs account
for over 20% of all paediatric solid malignant cancers and about 1% of adults’ (Jo and Fletcher,
2014). Epithelioid sarcoma (STeS) is one slow-growing histotype of STS, often found under the skin
of fingers, hands arms or legs. The microbiota, which is the community of microorganisms leaving
in symbiosis with our body, can be found on every surface associated to the external world,
including the skin. The microbiota plays a major role in participating to tumor development and
progression (Sears and Garrett, 2014) but it can also predict the response to therapy in melanoma,
lung and renal cell carcinoma (Gopalakrishnan et al., 2017; Gopalakrishnan et al., 2018; Pitt et al.,
2016; Routy et al., 2017; Vanpouille-Box et al., 2017; Viaud et al., 2015; Zitvogel et al., 2016;
Zitvogel et al., 2017). Most of the activities of the microbiota are mediated by their metabolic
output, i.e. the metabolites produced during their growth. These metabolites together with those
produced by the tumor, the metabolome, may also participate to tumor growth and progression.
The role of the microbiota in STS and in particular in epithelioid sarcoma is unknown. Many tumors
have been described to harbour an intratumoral microbiota (Nejman et al., 2020), and we found
that the intratumoral microbiota plays a major role in tumor metastasis process(Bertocchi et al.,
2021). Given the peculiar location of epithelioid sarcoma, it will be interesting to evaluate the
intertumoral microbiota and whether it may participate to the aggressiveness of this histotype.

Preliminary data

We have started to analyse both the metabolome and microbiota of STS. We found that the
metabolome of the tumor is very different from that of the adjacent healthy tissue. In particular, it
is more similar the metabolome of the tumor of different histotypes than that of the healthy tissue
suggesting that the metabolic output of the tumor and the microbiota may be common across
different histotypes and may charac terize STS as a whole. In addition, we observed that STS
independent on the histotype is characterized by the presence of an intratumoral microbiota
suggesting that the latter may play a role in tumor development and progression. In addition, we
have received one sample of STeS and found that it was full of bacteria. Given the location of the
tumor (under the skin) we still do not know whether these bacteria may be contaminating bacteria
coming from the overlying skin or be specific to the STeS.
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Proposed project

In this project we will evaluate the role of the microbiota in STS progression. We have isolated many
strains from STS, including STeS, and we will evaluate whether they can render the tumor more
aggressive. We have two aims of the project:

1. Characterize the intratumoral microbiota of STS.

In this aim we will sequence the genome of the isolated bacteria both from STS and STeS and identify
their nature. This will allow us to evaluate whether there are strains which are characteristic of
STeS, versus other STS, and whether they are contaminating from the overlying skin.

2. Evaluate the effect of isolated bacterial strains on tumor cell metabolism and migration

Incubate different STS cell lines already available in the laboratory with the isolates mentioned above
and evaluate what is the effect on tumor cell metabolism and migration. These experiments will be
performed in vitro using sea horse for tumor cell metabolism and transwell systems for the
migration.

Altogether these experiments will shed light on the role of the microbiota in tumor cell function
and migration and will be correlated with the prognosis of the subject from which we have
isolated the different bacterial species.

Budget

Requested funding 10.000 Euros including bacterial strain genome sequencing, purchase of
materials and reagents for metabolomic analysis, antibodies, plasticware, enzymes, cell culture
media. Dedicated personnel.

Time for execution: 1 year

References

Bertocchi, A., Carloni, S., Ravenda, P.S., Bertalot, G., Spadoni, I., Lo Cascio, A., Gandini, S., Lizier, M.,
Braga, D., Asnicar, F., et al. (2021). Gut vascular barrier impairment leads to intestinal bacteria
dissemination and colorectal cancer metastasis to liver. Cancer Cell 39, 708-724 e711.

Gopalakrishnan, V., Spencer, C.N., Nezi, L., Reuben, A., Andrews, M.C., Karpinets, T.V., Prieto, P.A,,
Vicente, D., Hoffman, K., Wei, S.C., et al. (2017). Gut microbiome modulates response to anti-PD-1
immunotherapy in melanoma patients. Science.

Gopalakrishnan, V., Spencer, C.N., Nezi, L., Reuben, A., Andrews, M.C., Karpinets, T.V., Prieto, P.A,,
Vicente, D., Hoffman, K., Wei, S.C., et al. (2018). Gut microbiome modulates response to anti-PD-1
immunotherapy in melanoma patients. Science 359, 97-103.

Prof. Maria Rescigno, Humanitas University, Via Rita Levi Montalcini, 4 Pieve Emanuele (Mi), Italy
maria.rescigno@hunimed.eu Tel. +390282245431




HUMANITAS
UNIVERSITY

Gronchi, A., Miah, A.B., Dei Tos, A.P., Abecassis, N., Bajpai, J., Bauer, S., Biagini, R., Bielack, S., Blay,
1.Y., Bolle, S., et al. (2021). Soft tissue and visceral sarcomas: ESMO-EURACAN-GENTURIS Clinical
Practice Guidelines for diagnosis, treatment and follow-up(). Ann Oncol 32, 1348-1365.

Jo, V.Y,, and Fletcher, C.D. (2014). WHO classification of soft tissue tumours: an update based on the
2013 (4th) edition. Pathology 46, 95-104.

Nejman, D., Livyatan, I., Fuks, G., Gavert, N., Zwang, Y., Geller, L.T., Rotter-Maskowitz, A., Weiser, R.,
Mallel, G., Gigi, E., et al. (2020). The human tumor microbiome is composed of tumor type-specific
intracellular bacteria. Science 368, 973-980.

Pitt, J.M., Vetizou, M., Waldschmitt, N., Kroemer, G., Chamaillard, M., Boneca, |.G., and Zitvogel, L.
(2016). Fine-Tuning Cancer Immunotherapy: Optimizing the Gut Microbiome. Cancer Res 76,
4602-4607.

Routy, B., Le Chatelier, E., Derosa, L., Duong, C.P.M., Alou, M.T., Daillere, R., Fluckiger, A.,
Messaoudene, M., Rauber, C., Roberti, M.P., et al. (2017). Gut microbiome influences efficacy of
PD-1-based immunotherapy against epithelial tumors. Science.

Sears, C.L., and Garrett, W.S. (2014). Microbes, microbiota, and colon cancer. Cell host & microbe 15,
317-328.

Vanpouille-Box, C., Lhuillier, C., Bezu, L., Aranda, F., Yamazaki, T., Kepp, O., Fucikova, J., Spisek, R.,
Demaria, S., Formenti, S.C., et al. (2017). Trial watch: Immune checkpoint blockers for cancer
therapy. Oncoimmunology 6, e1373237.

Viaud, S., Daillere, R., Boneca, I.G., Lepage, P., Langella, P., Chamaillard, M., Pittet, M.J., Ghiringhelli,
F., Trinchieri, G., Goldszmid, R., and Zitvogel, L. (2015). Gut microbiome and anticancer immune
response: really hot Sh*t! Cell Death Differ 22, 199-214.

Zitvogel, L., Ayyoub, M., Routy, B., and Kroemer, G. (2016). Microbiome and Anticancer
Immunosurveillance. Cell 165, 276-287.

Zitvogel, L., Daillere, R., Roberti, M.P., Routy, B., and Kroemer, G. (2017). Anticancer effects of the
microbiome and its products. Nat Rev Microbiol 15, 465-478.

Maria Rescigno, Ph. D.

Vice Rector and delegate for Research

Director, Mucosal Immunology and Microbiota Unit
Istituto Clinico Humanitas IRCCS, Milano

Humanitas University

Prof. Maria Rescigno, Humanitas University, Via Rita Levi Montalcini, 4 Pieve Emanuele (Mi), Italy
maria.rescigno@hunimed.eu Tel. +390282245431




