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Introduction

> Previous researches developing subtypes were based on bulk RNA-seq data, (C"“s"““ﬁ"" of i“““““"‘”‘*““‘)

interaction perturbation networks

which ignored the fact that biological systems are dynamically altered.

Background network Benchmark

Conversely, biological networks containing the information of genes and

interactions are relatively stable to time and conditions.
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» Cancer cells in GBM generated a proangiogenic and inflamed

microenvironment, which recruited immune cells and molecules to infiltrate the Clustering features

tumor mass, leading to intricate immune networks in GBM.

» An immune-related interaction-perturbation framework was introduced, which

both considered vital interaction information in the biological network and the

relationship between immunity and cancer.



€ Subtype discovery from the immune-related interaction perturbation matrix
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» Based on the interaction-perturbation matrix, 532 GBM samples from

the Meta-RNAseq cohort were divided into four groups via consensus

clustering.
(B) Meta-RNAseq
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» Kaplan-Meier survival analysis suggested significant differencesin  —«
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prognosis among four subtypes, in which C4 displayed the most — s

Overall survival

prolonged overall survival (OS) (p = 0.002).
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& Subtype validation in external and internal cohorts

» To validate the reliability and reproducibility of Data for subtype validation

our taxonomy in cross-platform cohorts, we 1 .Sample collection

— | mRNA-array_301

conducted nearest template prediction (NTP) in
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two cohorts:

GSE16011

« Meta-microarray cohort (containing 758

eligible GBM samples from public microarray

GSE43378

datasets)

« ZZU in-house cohort (containing 210 GBM

GSE72951

3.Quantification of gene
expression

Z.7U in-house cohort (n=210)

GSE83300

Meta-microarray cohort (n=758)

Samplel |Sample2

samples from the First Affiliated Hospital of
Zhengzhou University [ZZU]).

Genel 785 532

— GSE108474




» The two validation cohorts demonstrated similar

transcriptome and clinical traits with discovery

cohort.

» Four subtypes also maintained comparable

proportions across different cohorts.
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Results

& Biological peculiarities underlying four subtypes
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(E) Hallmarker analysis
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€ Immune landscape and immunotherapeutic potential of four subtypes

(A)  Immune score (B) APS » C1 exhibited a higher immune score and better antigen
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processing and presenting.
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» The expression of immune checkpoint, co-stimulatory and

co-inhibitory molecules were also elevated in C1.

» C1 tumors might benefit more from immunotherapy.
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» C1 conveyed the highest TIS score, whereas the lowest score was assigned to C3.

» C1 shared the transcriptional traits with responders from all immunotherapy cohorts. o

Oppositely, C3 demonstrated analogical expression patterns with non-responders.

» C1 demonstrated a notably elevated level of PD-L1 expression, whereas C3 exhibited a Cz

comparatively inferior level.
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& Four subtypes conveyed distinct genomic features

» TP53, ATRX, and PIK3CA mutations were prevalent in C3, which was consistent with the
proliferative peculiarity of C3.
» NF1 mutations, which were regarded as a biomarker for treatment-resistant gliomas, demonstrating

scarce frequency in C4.
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» TERTp mutations, the independent indicator of poor clinical outcome, were enriched in C2.
» C4 was endowed with the highest IDH mutations, corresponding to the favorable prognosis of C4.

» G-CIMP status and codeletion of chrlp19q status were particularly evident in C4, which were both

favorable factors for prognosis, further validating the best clinical outcome of C4.
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TERTp: telomerase reverse transcriptase promoter; IDH: isocitrate dehydrogenase



B \\e detected subtypes-
specific interventions for
four subtypes, which also
concordant with their

respective peculiarities.

Drugs
AZD6482
Vinblastine
Axitinib
Masitinib
08S1-930
Pazopanib
Bryostatin1
Vorinostat
Cisplatin
Cytarabine
Temozolomide
AZDT762
MK-2206
Midostaurin
Bicalutamide
Ruxalitinib
Tamoxifen
Nilotinib
Embelin
AT-7519
Vinorelbine
5-Fluorouracil
Bleomycin
Doxorubicin
Cetuximab
TAK-715
ZSTKAT4
0sl-027
Bexarotene
Shikonin
Tipifarnib

Specific

OIojojojolon (9]
wlw]w wlwlw]w

BEEBBEEEEEEEEEEEEEEEREERER
L w

(£

Results
& Potential therapy agents in four subtypes

Scaled IC50 (MRNA)
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» An immune-related interaction-perturbation framework was introduced, which both considered vital

interaction information in the biological network and the relationship between immunity and cancer.

» Four glioblastoma subtypes endowed with distinct clinical outcomes and biological features were

identified and validated based on the immune-related interaction-perturbation network.

» This taxonomy might be a promising platform to decipher the heterogeneity of glioblastoma and

facilitate tailored management.

Liu, Zaoqu, Yudi Xu, Yuhui Wang, Siyuan Weng, Hui Xu, Yuging Ren, Chunguang Guo, Long Liu, Zhenyu Zhang, and
Xinwei Han. 2023. “Immune-related interaction perturbation networks unravel biological peculiars and clinical
significance of glioblastoma.” iMeta e127. https://doi.org/10.1002/imt2.127
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