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Introduction
Tumor-infiltrating T lymphocytes (TILs) have been
successfully used in adoptive cell therapies for the
treatment of different cancers. However, only a small
fraction of TILs can mediate antitumor responses.
Therefore, the enrichment and expansion of tumor-reactive T cells may improve their therapeutic
efficacy. In order to develop enrichment strategies
based on surface markers, our aim is to phenotypi-
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cally characterize the TIL compartment of different
tumors by multiplexed immunofluorescence microscopy. The spatial information allows the investigation
of phenotypes of TILs in close proximity to cancer
cells. Furthermore, a deep analysis of the tumor microenvironment is simultaneously studied in order
to get a better understanding of the tumor complexity.
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pression patterns (B). A spatial reconstruction of the
tissue with clustered data was performed (C).

Segmented cells were hierarchically clustered (11
top
clusters shown; fig. 4) and visualized in a t-SNE plot
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Figure 5
An ovarian tumor section was screened with a panel
of 98 antibodies using the MACSima™ Imaging System, an instrument developed for the highly multiplexed immunofluorescence imaging technology
MICS (multiparameter imaging cell screen). After acquisition, pre-processing, and quality control of the
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images, cell segmentation was performed. Mean in-without headline
tensity values per object were extracted, normalized,
and analyzed using different bioinformatic tools. Top border
Moreover, CD8+ TILs were manually annotated for with headline
different markers of interest (fig 1).

Results
The tumor microenvironment of ovarian cancer
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Manually annotated CD8+ TILs had a tissue-resident
memory T cell–like phenotype, and expressed activation markers. Cells were grouped according to
CD39 expression (A) and localization (B). CD39+ CD8+
TILs were more activated than the negative counterbottom
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parts. Likewise, cells found in the tumor showed a
higher level of activation compared to cells in stroma
or invasive margin. CD8+ TILs were magnetically isolated from dissociated tumor tissue from the same
patient, and characterized by flow cytometry (fig. 6).
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In the region shown (fig. 2), an invasive margin of
proliferating tumor cells (EpCAM+ Ki-67+) and a leukocyte-rich area (CD45+) in the stroma, surrounded
by blood vessels (CD105+) and fibroblasts (CD90+),
can be observed. The tumor microenvironment was
composed of different immune cell types, which

CD4

4-1BB

CD103

CTLA-4

CD39

ICOS

were predominately myeloid cells (CD14+) and T cells
(CD3+), but also some natural killer (NK) cells (CD56+),
regulatory CD4+ T (Treg) cells (CD25+), dendritic cells
(DCs; CD1c+) and plasma B cells (CD38+ CD138+). Cytotoxic CD8+ T cells are the main population infiltrating
the tumor region (fig. 3).

Conclusion and outlook
• The MACSima Imaging System allowed the study
of the microenvironment of ovarian cancer, which
was highly infiltrated in the region shown by
different immune cells.
• CD8+ TILs with an activated phenotype were
found in the tumor area, especially the CD39+
population.

• Isolations of different CD8+ TIL subsets will be
performed in order to further investigate their
tumor reactivity.
• These studies will enable the improvement of
adoptive cell therapies using enriched T cell
products.
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