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Comparative analysis of malignant lymphoma cells and its microenvironment cells

to develop novel treatment targeting microenvironmental support mechanism.
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Primary lymphoma cells from human lymph node proliferate together with fibroblasts those are a component
of lymphoma microenvironment in vitro; fibroblasts in nodal lymphoma microenvironment support survival
of tumor cells. In this study, we focused on both the tumor cells and its microenvironment cells in nodal
lymphoma to uncover the pathophysiological characteristics including genomic abnormalities and clinical
significance of dependency of tumor cells on its microenvironment, which leads to develop novel treatment
for intractable lymphoma targeting tumor and its microenvironment.

First, we attempted to uncover the pathophysiological characteristics of lymphoma cells whose survival is
dependent on its microenvironment and fibroblasts isolated from lymphomatous lesions. Surface phenotype
of fibroblasts coincided with that of cancer-associated fibroblasts (CAFs), namely a-SMA positive and CD31
negative. Comparative genomic copy number analyses of both the lymphoma cells and CAFs originated from
identical lymphomatous lesion revealed that lymphoma cells had a plenty of genomic copy number
alterations, while significant copy number alterations were not observed in CAFs.

Next we attempted to develop xenograft models derived from CAF dependent primary lymphoma cells.
Although we had a couple of successful engraftments in NOG mice, stable serial passages of tumor cells
were not possible. Further refinement regarding procedures should be required. To evaluate a drug efficacy,
we thus developed subcutaneous tumor models in this study.

Regarding clinical significance of microenvironmental dependency on lymphoma cells, we had
successful isolations of more than 15 CAFs from lymph node biopsy samples. CAFs demonstrated various
support effects on tumor cells, and a part of CAFs demonstrated better survival support effect on tumor cells
compared with mouse fibroblastic reticular cells. Using clinical samples of 10 diffuse large B-cell lymphoma,
13 follicular lymphoma, and 5 reactive lymph nodes, the survival of tumor cells on CAFs was also various.
Patients whose lymphoma cells were dependent on CAFs tended to accompany high LDH value implying an
aggressive clinical course.

To uncover the underlying mechanisms of survival support to tumor cells from CAFs we evaluated
secretions from CAFs in those conditioned medium. Metabolomic analysis applied to capillary
electrophoresis and mass spectrometry identified 4 metabolites significantly secreted by CAFs.

Finally, we explored drugs targeting support effects on tumor cells by CAFs. We performed a screening
analysis using known 3440 compounds to pick out effective drugs against intractable MYC related lymphoma
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cells whose survival was dependent on CAFs. We picked out emetine demonstrating inhibition of tumor cells
survival but not that of CAFs. We also confirmed an efficacy for other intractable MYC related lymphoma
cells. Subsequent analyses revealed that emetine affected both the tumor cells and CAFs. Emetine elicits
apoptosis of lymphoma cells through inhibition of glycolytic mechanisms. Moreover we evaluated in vivo
effect of emetine using subcutaneous tumor models derived from MYC related lymphoma cells. We
confirmed that emetine demonstrated an inhibition of growth of MYC related lymphoma cells in in vivo at a
dose of 10mg/kg in mice equivalent to a lower dose than approved dose in human. All together our data
indicate that CAFs support survival of tumor cells in nodal lymphomas and could be a potential therapeutic
target for intractable lymphomas.
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