Introduction of Single-Cell Analysis:
A Different Perspective in Glioblastoma



Adult diffuse gliomas (2= )

WHO CNS classification (2021):

IDH-mutant astrocytoma:
IDH1, IDH2, ATRX, TP53, CDKN2A/B

IDH-mutant oligodendroglioma:
IDH1, IDHZ2, 1p/19q, TERT promoter,

FUBP1, NOTCH1

IDH-wt glioblastoma (GBM):
TERT promoter, chromosomes 7/10, EGFR
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Introduction

IDH-wt glioblastoma (GBM)

1 Diffuse gliomas R IDH-mutant astrocytoma ~  malignant brain tumors
oligodendroglioma )
- prevailing in diffuse gliomas
o | - fuel tumor progression
2 Tumor-associated macrophages (TAMs) - architect of the immune-suppressive
— microenvironment
3 TAM-targeting approaches No compelling efficacy



Introduction - Study Design

- 51 cases of diffuse gliomas in human (hGMB):

hGBM-IDHwt hAstro-IDHmut hOligo-IDHmut
(n=40) (n=8) (n=3)

- 31 glioma specimens of our dataset were located in different lobes of the cerebrum

- identified 360,214 single cells organized into 12 main lineages

Sample location (our dataset)
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Visualization of myeloid cells (105,839 cells)
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Mo-TAM clusters across diffuse gliomas are largely conserved but
with remarkable differences in cellular composition
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hGBMcell Mo-TAM

InferCNV analysis (hGBM-IDHwt-15)
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Clinical implications of Mo-TAM clustering

A Deconvolution of Mo-TAM clusters (TCGA-GBM/LGG, n = 612)
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Where is Hypoxia-TAM?

. Ivy-hGBM (bulk RNA-seq)
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Hypoxia-TAM vs Hypoxia Gradient
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The polarization of Hypoxia-TAM could be driven by hypoxic tumor cues?

. in vitro Mo-TAM polarization model i

- __1

A Schematic of Hypoxia-TAM polarization D Hypoxia-TAM feature
(bulk RNA-seq)
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SC E N IC (Single-Cell Regulatory Network Inference and Clustering)

Coexpression modules
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Relative ADM expression

Top 10 predicted
core TFs of

Hypoxia response
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Hypoxia-TAM
signature genes
(scRNA-seq_hGBM)
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.4 CellphoneDB

CellphoneDB

CellPhoneDB

1. Secreted and membrane
5 proteins

? & " UniProt
“ e . *Protein families
, °.,o* Literature mining

n=978

\> Receptor <

3. Protein—protein interactions

r Subunit 1

(£ % Subunit 1

Ligand

* IMEx & InnateDB
* [JUPHAR
¢ Literature mining n = 878

2. Protein complexes

* Literature mining
* PDB

n=1,396 =112
n = 466 involving
protein complexes

(:@O__? Subunit 2

k Subunit 2
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Hypoxia-TAM

Hypoxia
TCM
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Take-Home messages

. Hypoxia-TAM is a TAM subset in GBM with unique transcriptional profile.*

. Hypoxia-TAMs are primarily located in peri-necrotic regions.*

. The polarization of Hypoxia-TAMs is driven by SPARC and lactate, which activate the TF p50 (encoded by NFKBT),

leading to the expression of ADM.*

. ADM, which then interacts with the CRLR receptor on ECs, disrupting VE-cadherin junctions, disrupts tumor blood
vessels and hindering drug delivery.*

. Blocking ADM with AMA restores vascular integrity and improves drug delivery in GBM.
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Thank you
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DAPI CD31
Cadaverine
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Blocking ADM through AMA could restore
endothelial adherens junctions in vivo?

C
hGBM-3 + U937-derived TAM - Vascular permeability

D
N\ H > Drug delivery

Dox or Pimo (19 d) L Hypoxia areas (%)
Cadaverine (19 d)

successfully mimicked the histology of the hypoxic niche in hGBMs:

» tumor necrosis
* neovasculature with impaired adherens junctions
 infiltration of ADM-producing TAMs



D hGBM-3 xenografts Mouse normal brains
Ctrl AMA Ctrl AMA

restored VE-cadherin expression
preserved endothelial junctions
reduced cadaverine effusion

negligible influence on mouse
normal brain vasculature

F hGBM-3 xenografts
Ctrl AMA

reduced tumor hypoxia

enhanced drug delivery
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BRAFVOOE.mutant hGBMs

A hGBM2029 (BRAFV600E mutation)

¢ BRAFV600E-mutant hGBM-4  IVIS detection  Euthanize mice
+ U937-derived TAM (8, 14, 19 d) when moribund
(27.d) "« Vehicle control
< - AMA
« Dabrafenib

AMA Dabrafenib (Dab) AMA + Dabrafenib

(i.p., 0.25 mg/kg per 2 days) (i.g., 30 mg/kg per day)
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