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Plasma cells (PCs) are enriched in glioblastoma and associated with
POOT Prognosis

» PCs promote glioblastoma stem cells growth through the IgG-FcyRIIA-
AKT-mTOR axis

» Glioblastoma-infiltrating PCs are recruited to GSC niches via CCL2-
CCR2 signaling

* Blocking PC-mediated stimulation of GSC represents a promising
therapeutic strategy
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Glioblastoma is a highly aggressive primary brain tumor with glioblastoma stem cells (GSCs)

enforcing the intra-tumoral hierarchy. Plasma cells (PCs) are critical effectors of the B-lineage

immune system, but their roles in glioblastoma remain largely unexplored. Here, we leverage

single-cell RNA and B cell receptor sequencing of tumor-infiltrating B-lineage cells and reveal

that PCs are aberrantly enriched in the glioblastoma-infiltrating B-lineage population,

experience low level of somatic hypermutation, and are associated with poor prognosis. PCs

secrete immunoglobulin G (IgG), which stimulates GSC proliferation via the IgG-FcyRIIA-AKT-

mTOR axis. Disruption of IgG-FcyRIIA paracrine communication inhibits GSC proliferation and

self-renewal. Glioblastoma-infiltrating PCs are recruited to GSC niches via CCL2-CCR2 chemokine

program. GSCs further derive pro-proliferative signals from broadly utilized monoclonal

antibody-based immune checkpoint inhibitors via FcyRIIA signaling. Our data generate an atlas

of B-lineage cells in glioblastoma with a framework for combinatorial targeting of both tumor

cell-intrinsic and microenvironmental dependencies.
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Introduction

Glioblastoma, the most common primary tumor of the central nervous system (CNS), remain

uniformly aggressive and lethal, with a median survival of less than 2 years.%34 Glioblastoma

stem cells (GSCs) possess the fundamental stem cell properties including self-renewal, multi-

potency, and tumor maintenance, and they share other characteristics with normal neural stem
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cells (NSCs).>® Although they comprise a small fraction of total tumor cells, GSCs have been
demonstrated to promote tumor angiogenesis, brain invasion, and immune evasion in
glioblastoma.”8210 Mechanisms underlying the interactions between normal tissue stem cells
and their respective microenvironments within the stem cell niche have been documented?;
however, the precise molecular interactions between GSCs and various stromal components in
the tumor microenvironment (TME) remains to be explored.

GSCs live in a niche that consists of astrocytes, microglia, endothelial cells, tumor-associated
macrophages (TAMs), and Tcells.!1213 Prior studies have unveiled the multifaceted roles of
TAMs and Tcells in the brain TME, 2141516 with B cells believed to play a primarily
immunosuppressive role!71819.20.21.22. however, the frequency and functional roles of plasma
cells (PCs) in the brain TME are underexplored. B cells and the immunoglobulin (Ig)-secreting
PCs have a significant role in the immune system, primarily through empowering the humoral
component of adaptive immunity.2® In the tumor immune microenvironment, B cells and PCs
can support anti-tumoral immune responses through antibody-dependent cell cytotoxicity
(ADCC), phagocytosis of tumor cells, and presentation of tumor-derived antigens to Tcells.?42> In
addition, B-lineage cells promote tumor growth through releasing immunosuppressive
cytokines, producing antibodies that form immune complexes, and eventually present

immunosuppressive phenotypes in myeloid cells.26-7

The roles of tumor-infiltrating B cells and PCs, and thus the prognostic and predictive
significance of immunoglobulin repertoires, differ considerably depending on the stage and
origin of the tumor.2822:30 Previous studies presented that the B cell signatures are significantly
associated with improved survival in breast cancer patients,3! and the presence of B cells and PCs
with highsomatic hypermutation (SHM) promote antibody reactivity against tumor in head and
neck cancer,>? and high-grade serous ovarian carcinoma.3? Other studies reported that B cell-
derived soluble metabolites were found to promote the colon carcinoma growth.34 In addition, B
cells and PCs in tumor region predict the therapeutic responses to immune checkpoint inhibitors
in non-small cell lung cancer and renal cell carcinoma.?>3¢ However, the relationship between B-
lineage cells, especially PCs, and GSCs remains unclear and warrants further exploration. In this
study, we determined single-cell RNA and PC-focused single-cell B cell receptor (BCR) profile of
tumor-infiltrating B-lineage cells in primary glioblastoma specimens and characterized
thefunctional relationship between tumor-infiltrating PCs and GSCs.

Section snippets

PCs are aberrantly enriched among tumor-infiltrating B-lineage cells in
glioblastoma

To characterize the landscape of B-lineage cells in glioblastoma, we first performed
immunofluorescence on primary glioblastoma specimens and confirmed the presence of
infiltrating CD45 and CD19 double-positive B-lineage cells, which are molecular markers for
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immune cells and B-lineage cells, respectively (FigureS1A). Then, we interrogated two datasets of
glioblastoma that were not selected for specific cell types, a single-cell RNA sequencing (ScCRNA-
seq) of 16 fresh samples (dataset A)and a ...

Discussion

The cellular hierarchy of glioblastomas is generated and maintained by GSCs, which promote
tumor growth, therapeutic resistance, invasion into normal brain, immune escape, and
angiogenesis.>”1013 Although, high levels of tumor-infiltrating Bcells have been observed in
human cancers,26:323435 the roles of tumor-infiltrating PCs are underappreciated. In this study,
we leveraged single-cell analyses from patient tumors, and found that glioblastomas contain
several subtypes of developmentally ...
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Key resources table

REAGENT or RESOURCE SOURCE IDENTIFIER

Antibodies

Human TruStain FcX™ (Fc Receptor Blocking BioLegend Cat# 422302; RRID: AB_2818986 =
Solution)

FITC Mouse Anti-Human CD45 BD Biosciences Cat# 555482; RRID: AB_395874 »
PE Mouse Anti-Human CD19 BD Biosciences Cat# 555413; RRID: AB_395813 »
CD45 Antibody, anti-mouse, REAfinity™ Miltenyi Biotec Cat# 130-110-803; RRID:

AB_2658224 ~

CD45 Monoclonal Antibody (2D1), APC- Thermo Fisher Cat# MA5-38731; RRID:
Cyanine7 Scientific AB_2898643 ~
BUV395 Mouse Anti-Human CD3 BD Biosciences Cat#
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