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in the CSF do not reflect the concentrations that are locally present in brain 
tissue. We aimed to assess the metabolome from ISF collected with Open 
Flow Microperfusion (cOFM) from the tumor microenvironment (TME), 
CSF and blood from human GBM-bearing animals and compare it to re-
spective samples collected from non-GBM-bearing animals (non-GBM 
controls) in order to identify potential metabolic biomarker or biomarker 
profiles that reflect the local situation of the TME. MATERIAL AND 
METHODS: We applied a recently established atraumatic access to human 
GBM xenograft with cOFM that allows sampling of metabolites inside the 
TME with functional BBB. Tumor growth was monitored with magnetic-
resonance-imaging. On day 18 post-inoculation, ISF from TME was col-
lected with cOFM and blood, CSF and brain tissue were collected from the 
same animals at terminal time point. The collected samples were analyzed 
using a UHPLC-HRMS/MS metabolomics platform. Metabolomics data 
from GBM-bearing animals were analyzed and compared with that from 
non-GBM controls. RESULTS: The metabolome from the GBM-bearing 
animals showed distinct metabolic patterns when compared to that from 
the non-GBM controls. GBM-relevant metabolites such as Kynurenine, 
Carnosine or Guanidinoacetate exhibited different levels in ISF from GBM-
bearing animals than in CSF or blood samples from these mice. CONCLU-
SION: This suggests that the BBB plays an important role when obtaining 
biomarkers from CSF or blood as it might affect the assessment of the local 
condition in the TME.
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BACKGROUND: Brain metastases (BrM) are a frequent complication 
of lung cancer with dismal prognosis. The presence of cancer associated 
fibroblasts (CAF) was recently described in the BrM microenvironment, 
but their engagement in BrM biology is largely unknown. In this study, 
we evaluated the effect of CAF derived from lung cancer brain metas-
tases (BrM-CAF) on cancer cells and the recruitment and differentiation 
of monocytes. MATERIAL AND METHODS: Patient-derived BrM-CAF 
and cancer cells (BrM-CC) were isolated from lung cancer BrM. Normal 
fibroblasts were isolated from subgalear connective tissue. Monocytes were 
isolated from healthy donors’ peripheral blood. Patient-derived cell cultures 
were characterized using immunocytochemistry and RNA expression pro-
filing. A transwell assay and a 3D spheroid-based assay were used to assess 
migration and invasion, respectively; cell growth was quantified using a 
kinetic label-free cell counting assay. Monocyte differentiation was evalu-
ated by flow cytometry. RESULTS: BrM-CAF expressed canonical fibro-
blast markers and their fibroblast-like phenotype was verified by RNA 
expression profiling. BrM-CC expressed epithelial markers. Conditioned 
media from BrM-CAF stimulated the migration of BrM-CC more than con-
ditioned media from normal fibroblasts. In the invasion assay, the cancer 
cell invasive area was bigger in the presence of BrM-CAF; in addition, we 
observed a different pattern of invasion in BrM-CAF-containing spheroids, 
with more protrusions being formed. Direct co-culture with BrM-CAF di-
minished cancer cell proliferation. BrM-CAF conditioned media induced 
migration of monocytes. In direct co-culture with BrM-CAF, monocytes 
acquired a differentiated phenotype with both M1-like and M2-like fea-
tures similar to that of tumor associated macrophages. CONCLUSION: 
Using patient-derived cultures, we show that BrM-CAF promote cancer cell 
migration and invasion but decrease their proliferation. Moreover, BrM-
CAF can contribute to the recruitment of peripheral monocytes and their 
differentiation into tumor-associated macrophages. Taken together, these 
results demonstrate the role of BrM-CAF in shaping the brain metastatic 
microenvironment. FUNDING: This research was funded by the Charles 
University grant 342522; project NU22-03-00318 of Ministry of Health 
of the Czech Republic, Program Cooperatio, research area,,Oncology and 
Haematology“; Ministry of Education, Youth and Sports of the Czech Re-
public - LM2023053 of EATRIS-CZ and project National Institute for 
Cancer Research (Programme EXCELES, ID Project No. LX22NPO5102) 
by the European Union - Next Generation EU.
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BACKGROUND: Glioblastoma (GBM) is the most common and ex-
tremely aggressive primary tumor of the central nervous system. Tumor-
associated macrophages (TAM) can take up around 50% of cells in the 
tumor microenvironment (TME) of GBM and are thought to play a role 
in therapy resistance by creating an immunosuppressive TME. Researchers 
have used the M1/M2 dichotomy to describe the pro- and anti-inflammatory 
states of TAM, respectively. However, an expanding number of studies have 
found that this classification strategy oversimplifies the nature of TAM as 
seen in patients. Therefore, a more comprehensive strategy to represent the 
continuous spectrum of cellular states of TAM is essential. In this study, we 
aim to identify the cellular states of TAM, and further explore their impact 
on clinical outcomes and the TME. MATERIAL AND METHODS: A bio-
informatic pipeline based on principal component analysis was developed to 
identify the cellular states of TAM, which addressed the high inter-tumoral 
heterogeneity of GBM. A public Image Mass Cytometry dataset is used to 
verify the existence of the TAM states. The correlation analysis and sur-
vival analysis were conducted to identify the clinical relevance of the TAM 
states. Three spatial transcriptomic datasets were used to explore the role of 
these TAM states in the TME. A vessel/neuron impact index was developed 
to describe the impact of vessel/neuron on the TME. An 8-color multiplex 
immunohistochemistry is currently being developed to explore the role of 
VIM-TAM in the TME with spatial analysis in our cohort with 74 GBM 
patients. RESULTS: Four public GBM scRNA-seq datasets with 94 sam-
ples were input into our pipeline. Four TAM states together with a prolifer-
ating state were identified: HLA-TAM (HLA-DR, SPP1, APOE, TREM2, C3, 
CD74), VIM-TAM (VIM, S100A4/6/10, CD44), IL1B-TAM (IL1B, CCL3, 
CD83), and HSP-TAM (HSP90AA1, BAG3). By mapping TAMs into a 3D 
plot based on these state scores, we revealed a continuous spectrum of TAM. 
Prognosis analysis found that the mean IL1B-TAM score showed a pro-
tective effect for OS (P = 0.065), while the mean VIM-TAM score had a risk 
impact on PFS (P = 0.045). Spatial transcriptomic analysis showed that the 
VIM-TAM is negatively correlated with neural-progenitor-like cancer cells 
and the neuron impact index. CONCLUSION: A continuous spectrum of 
TAM could be described by these 4 identified TAM states. The IL1B-TAM 
and the VIM-TAM are predictors for OS and PFS, respectively. Also, the 
VIM-TAM is related to NPC-like cancer cells and neurons in the TME.
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BACKGROUND: Occurring in the cerebrum, brainstem, and spinal cord, 
glioma are the most common primary malignant tumors in the central ner-
vous system. Currently, there is a increasing understanding of the micro-
environment of cerebral gliomas and brainstem gliomas, and clinical trials of 
immunotherapy for them are also ongoing. However, research on the micro-
environment of spinal cord glioma is still lacking, Their immunotherapy 
potential deserve further exploration. MATERIAL AND METHODS: We 
performed single-cell sequencing of fresh tissues from 8 cases of spinal cord 
DMG. Through integrating public scRNA data from 19 brain glioblastoma 
cases and 9 cases of DIPG samples, we did an integrated analysis of 199,696 
human glioma, immune, and other stromal cells at the single cell level. Fur-
ther analysis of cell communication revealed the distinct interaction between 
glioma cells and different cells in the microenvironment, especially tumor 
infiltrating macrophages. RESULTS: Single cell analysis indicates that the 
main participants in the glioma microenvironment are tumor cells and 
tumor infiltrating macrophages; In addition, compared to midline gliomas, 
brain gliomas contain a higher proportion of lymphocytes. Interaction 
analysis revealed that spinal cord gliomas can regulate the infiltration of 
macrophages in spinal cord gliomas through the THY1-ADGR5 axis and 
higher expression of IGF1 by macrophages, promoting the proliferation and 
invasion of gliomas with IGF1R. CONCLUSION: This study provides in-
sights into molecular, spatial, and functional heterogeneity of glioma and 
glioma-associated immune cells in GBM, DIPG and spinal cord DMG, sug-
gesting that selectively modulating tumor-related immunosuppressive regu-
latory networks might reprogram the microenvironment and provide an 
immunotherapeutic strategy for treating glioma.
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BACKGROUND: Glioblastomas (GBMs) are aggressive brain tumors 
with strong immunosuppressive properties. In epithelial cancers, mes-
enchymal cells expressing fibroblast activation protein (FAP) play an im-
portant role in modulating the T cell response. We have recently shown 
that FAP+ mesenchymal cells are present in human GBMs. The aim of this 
study was to determine their effect on T cell abundance and function. MA-
TERIAL AND METHODS: GBM tumors (16 samples) were mechanically 
and enzymatically dissociated and analyzed for immune cell subpopulations 
by flow cytometry. Expression of T cell related genes was analyzed by 
qRT-PCR in GBMs selected based on FAP protein concentration deter-
mined by ELISA (14 FAP high [upper tercile], 16 FAP low [lower tercile]). 
Immunohistochemistry (IHC) was used to compare the number of CD3+, 
CD4+, and CD8+ T cells in GBMs with high (upper tercile, n=21) and low 
abundance of FAP+ stroma (lower tercile, n=20). Co-localization of FAP+ 
mesenchymal cells and CD3, PD-L1 and PD-L2 was evaluated by immuno-
fluorescence in frozen sections. 8 FAP+ mesenchymal and 3 glioblastoma 
stem-like cell cultures were derived from human GBMs and PD-L1 and 
PD-L2 expression was determined using ELISA. Peripheral blood mono-
nuclear cells were isolated from healthy donors´ buffy coats. Proliferation 
of stimulated T cells in conditioned media from FAP+ mesenchymal cells 
was analyzed by flow cytometry. RESULTS: The percentage of T cells in 
CD45+ cells from GBMs positively correlated with FAP expression. Ex-
pression of the T cell inhibitory molecule PD-L2 was higher in FAP high 
GBMs. Immunohistochemisty revealed that the numbers of CD3+ and CD8+ 
T cells were higher in GMBs with a high abundance of FAP+ stroma and T 
cells were frequently in close proximity to FAP+ mesenchymal cells, which 
were often PD-L2 positive. In vitro, FAP+ mesenchymal cells expressed more 
PD-L2 than glioblastoma stem-like cells. T cell proliferation was decreased 
after exposure to conditioned media from FAP+ mesenchymal cells. CON-
CLUSION: FAP+ mesenchymal cells influence T cell abundance in GBMs 
and may affect T cell functions by limiting their proliferation via soluble 
factors or cell-cell contact. Acknowledgment: This work was supported by 
the National Institute for Cancer Research (LX22NPO5102), the Center 
for Tumor Ecology (CZ.02.1.01/0.0/0.0/16_019/0000785), Charles Univer-
sity project GAUK 365022 and Cooperatio Program Oncology and Haema-
tology“.
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BACKGROUND: Glioma is the most common and aggressive primary 
tumor of the central nervous system (CNS). With regard to its still unclear 
etiology, several recent studies focused on human endogenous retroviruses 
(HERVs) as potential new pathogenic factors in various neurological dis-
eases. Although HERVs account for up to 8 % of the human genome, these 
retroviral elements are epigenetically silenced but can be reactivated by en-
vironmental factors such as infection with modern viruses. The resulting 
production of viral particles and/or proteins exerts effects on cellular pro-
cesses such as inflammation, proliferation and migration in neurological 
diseases such as amyotrophic lateral sclerosis (ALS), schizophrenia, chronic 
inflammatory polyneuropathy (CIDP) and multiple sclerosis (MS). In pre-
vious studies, we demonstrated that in MS, the human endogenous retro-
virus type-W envelope protein (HERV-W ENV) interferes with lesion repair 
through the activation of microglia (MG), the innate myeloid immune cells 
of the CNS. In this study, we investigated whether HERV-W ENV is ex-
pressed in gliomas. In particular, we aimed to understand how and to what 
extent HERV-W ENV modulates neoplastic cell behavior.MATERIAL AND 
METHODS: We used immunohistochemical staining to detect HERV-W 

ENV in human gliomas. The mRNA expression of HERV-W ENV in tissue 
samples of human gliomas was quantified via qRT-PCR. Using the human 
glioblastoma cells T98, A172 and LN229 we investigated the effects of 
HERV-W ENV on various molecular and cellular markers, including gene 
and protein expression, proliferation and migration. RESULTS: We show 
that HERV-W ENV is present in the microglial cells of the tumor micro-
environment (TME) of human glioma. It modulates the behavior of human 
glioblastoma (GBM) cell lines in GBM/MG cocultures by altering their gene 
expression, secretome, morphology, proliferation, and migration properties 
and could thereby contribute to key tumor properties. CONCLUSION: This 
study shows that HERV-W ENV is a relevant player in the interplay between 
glioma and microglial cells within the tumor microenvironment. In vitro 
evidence suggests that HERV-W ENV modulates the drivers of glioma pro-
gression via microglia. Whether this can be used therapeutically by blocking 
HERV-W ENV with the monoclonal antibody temelimab will have to be 
investigated in future studies.
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BACKGROUND: Diffuse astrocytomas, especially glioblastomas (GBs), 
are aggressive brain tumors with a poor prognosis despite the efforts to 
improve their treatment. In diffuse astrocytomas, myeloid immune cells, 
notably monocyte-derived macrophages and brain-resident microglia are 
pivotal in the immunoregulation of tumor microenvironment (TME). GBs, 
characterized by higher macrophage frequencies, often exhibit hypoxia in 
the TME. In this work, we investigated how hypoxia affects the regulation of 
myeloid immune cells. MATERIAL AND METHODS: We analyzed 222 dif-
fuse astrocytoma patient samples using multiplex immunohistochemistry, 45 
GBs with single-cell RNA sequencing (SCS) data, and 30 diffuse astrocytoma 
samples using spatial transcriptomics. The resulting data was analyzed with 
QuPath as well as R and Python-based tools and scripts. RESULTS: Our 
findings reveal that hypoxia generates distinct spatial and gene expression 
responses in macrophages and microglia. Microglia decrease in highly hyp-
oxic areas, while macrophages increase gradually compared to normoxia. 
In SCS data, macrophages show the highest proportion of cells under hyp-
oxia, and the responding differentially expressed genes in macrophages and 
microglia are associated with different biological processes. Our results are 
further validated with spatial transcriptomics and cell culture models. CON-
CLUSION: Hypoxia is significantly shaping the TME and immunosuppres-
sion in diffuse astrocytomas.
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BACKGROUND: Glioblastoma (GB) is the most common and aggres-
sive type of adult brain tumour. With a median patient survival of only 
16 months, new therapies for GB are desperately needed. Deregulation of 
cellular metabolism is a hallmark of cancers, where they upregulate gly-
colysis and preferentially ferment glucose to lactate (over pyruvate) in the 
‘Warburg effect’. Upregulation of hexokinase 2 (HK2), which catalyses the 
first rate-limiting step of glycolysis, is key to Warburg metabolism. Sev-
eral studies have shown HK2 to be selectively overexpressed in GB, while 
normal human brain tissue (NHBT) relies upon its isoform HK1. As a result, 
HK2-orientated therapies may selectively target GB tumours while limiting 
toxicity to normal metabolising healthy tissue. In this study we sought to 
identify HK2-associated tumour processes in GB which could serve as po-
tential therapeutic co-targets. MATERIAL AND METHODS: High HK2 ex-
pressing (>20-fold upregulation vs NHBT) established and patient-derived 
GB cell cultures (U87-MG, IN859) were identified by RT-qPCR. HK2 ex-
pression was knocked down in these cultures by transfection with targeted 
siRNA, while non-targeting siRNA was used as a negative control (NC). 
Expression profiles of HK2 knockdown (HK2KD) and NC cultures were 
compared using RNAseq. Differentially expressed genes (DEGs) found 
to be associated with HK2KD were analysed for gene ontology category 
enrichment (GOSeq) and protein-protein interactions (STRING). DEGs 


