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ABSTRA

Recent discoveries concerning the network architecture of glio-
blastoma, including tumor microtubules and neuron-glioma syn-
apses, have underscored critical pathways that sustain tumor growth,
enhance resistance, and integrate glioblastoma with the surrounding
neural environment. This review explores emerging therapeutic
strategies targeting these pathways, including inhibitors of gap
junctions, a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid

Introduction

Glioblastoma (GB), the most aggressive primary tumor of the
central nervous system in adults, is associated with a dismal prog-
nosis, with a median overall survival of only 17.1 months (1). The
highly heterogeneous nature, the complex multicellular networks of
GB, and the colonization of the entire brain (2, 3) make it partic-
ularly challenging to treat despite various treatment modalities,
including surgical resection, radiotherapy, chemotherapy, and the
potential use of tumor-treating fields. This heterogeneity encom-
passes genetic, epigenetic, transcriptional, metabolic, proteomic,
morphologic, and functional factors (4-8) and is manifested in the
tumor’s ability to form intricate intercellular networks (9-11), fur-
ther complicating therapeutic efforts. Growth-associated protein 43
(GAPA43; ref. 10), chitinase 3-like 1 (CHI3L1; ref. 12), and tweety-
homolog 1 (TTYHI; ref. 13) play crucial roles in the growth and
function of tumor microtubules (TM), therefore promoting the
formation of the tumors’ malignant multicellular network.

Unraveling Tumor Cell Networks and
Resistance-Promoting Biology of
Glioblastoma

Recent research has highlighted the role of TMs in GB cell
communication and resistance (10, 11, 14, 15). Glioma cells are
interconnected through TMs, forming a highly organized network
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receptors, and glutamate signaling, which are currently being tested
in clinical trials. By consolidating these advances, this review seeks to
bridge the gap between neurobiology, cancer neuroscience, and
oncology, proposing novel approaches to overcome resistance and
improve patient outcomes. The insights derived from this compre-
hensive review hold the potential to significantly influence the future
management of glioblastoma.

in which pacemaker cells drive tumor progression and network
propagation (9, 10).

Additionally, glioma cells are synaptically integrated into surrounding
neural circuitry (16, 17). Neurons contribute to tumor growth through
both paracrine and direct electrochemical mechanisms, notably through
glutamatergic ~ a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid
(AMPA) receptors (16, 17). The increased glutamate release in
the tumor microenvironment, coupled with the loss of peritu-
moral GABAergic inhibitory interneurons, leads to network
hyperexcitability that in itself further promotes tumor progres-
sion (16-20).

This review aims to summarize recent advances in the neuro-
biologic understanding of GB. We will explore how these findings
can be used to develop or better understand the mechanism of novel
therapeutic strategies that target the tumor’s complex network dy-
namics and neurodevelopmental mechanisms. Additionally, we will
discuss ongoing clinical trials that are leveraging these discoveries,
highlighting their potential to improve therapeutic outcomes.

TMs and Multicellular Networks

Most GB cells extend long, thin membrane protrusions known as
TMs. These structures are not merely byproducts of tumor growth
but integral components of a highly organized and functional
multicellular network (9-11). Disrupting the tumor cell network has
been shown to enhance the efficacy of radiotherapy and chemo-
therapy while inhibiting the malignant self-repair mechanisms that
frequently drive resistance after surgical interventions (10, 11, 14).
TMs have diameters of 0.5 to 2 microns and can span tens to
hundreds of microns (in humans, probably millimeters or even
centimeters) in length, forming physical bridges between GB cells.
These protrusions contribute to various vital processes, such as
tumor cell invasion, nuclear migration, and intercellular commu-
nication, effectively transforming GB into a connected syncytium
(9-11, 13, 18, 21).

TMs mirror many characteristics of neuronal processes, such as
neurites, observed during development, further reinforcing the
notion that GB behaves, in many aspects, like a neural-derived
structure (10, 18, 22-26). These TM structures display two distinct
functional behaviors: they can either remain dynamically plastic,
extending and retracting as they explore brain tissue, or they can
stabilize to interconnect GB cells over extended periods (10, 18, 21).
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This dichotomy reflects an underlying cellular heterogeneity, in
which some GB cells are equipped with no TMs, others with one or
two TMs, and some with multiple TMs, enabling various levels of
network integration and functional specialization (10, 13, 18, 21).

Molecular drivers such as GAP43 (10) and TTYHI1 (13) have
been identified to play a crucial role in regulating TM formation and
function. GAP43 is expressed in all TMs and supports their role in
cell communication and homeostasis (10), whereas TTYH1 is more
specific to proinvasive and proliferative functions, particularly in
cells with fewer TMs (13). This molecular diversity extends to the
gene expression signatures of GB cells: cells with one or two TMs
often exhibit oligodendrocyte progenitor cell-like or neural pro-
genitor cell-like states, whereas cells with multiple TMs display
astrocyte-like or mesenchymal-like (MES) characteristics (5, 12,
18, 21).

Importantly, the heterogeneity observed within individual tumors
does not obscure the universal presence of TMs across glioma
samples. Although the extent of TM connectivity can vary between
patients (10, 12), all incurable glioma types studied so far exhibit
these structures, reinforcing their classification as a hallmark of this
cancer type. The network formation is not limited to GB but is also
found in other diffuse gliomas (e.g., grade 2-4 astrocytomas and
H3.K27M mutant diffuse midline gliomas; refs. 10, 16, 17). By
contrast, oligodendrogliomas, which lack a relevant TM network,
show greater sensitivity to treatments, further emphasizing the
protective role of these multicellular structures (10).

Tumor Cell Communication and
Resistance

At the core of GB’s resistance to therapy is its ability to form a
robust, interconnected cellular network. TMs facilitate the forma-
tion of a syncytium in which GB cells communicate through gap
junctions formed by connexin 43 (Cx43; ref. 10). The syncytium
facilitates the distribution of small molecules, such as calcium,
through TMs, thereby enabling the spread of signals throughout the
tumor. This process is thought to prevent lethal intracellular con-
centrations and promote survival (14, 27, 28). The high expression
of Cx43 in GB cells mirrors its role in nonmalignant astrocytes. In
these cells, Cx43 forms intercellular connections that confer resis-
tance to oxidative stress (29) and exhibit remarkable resistance to
chemotherapy (30). The exchange of calcium waves, analogous to
the processes seen in astrocytes, plays a critical role in maintaining
cellular homeostasis within the tumor, shielding GB cells from
environmental stressors, including cytotoxic treatments (10, 11,
14, 31).

Pacemaker-like Cells and Network
Activation

The GB network is not uniformly structured but rather exhibits
small-world and scale-free properties, which are characteristics of
highly efficient biological systems, such as neural networks (9, 10,
32, 33). A small, specialized subset of GB cells serve as critical hubs
within this network, exhibiting significantly higher levels of connec-
tivity than the rest (9). Likewise, cells residing at these hub positions
preferentially act in pacemaker-like function by autonomously gen-
erating rhythmic calcium oscillations with the expression of the
KCa3.1 (KCNN4) potassium channel being a necessary and sufficient
molecular requirement (9). Their activity drives the propagation of
calcium transients to less-connected GB cells through TM-mediated
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gap junctions, orchestrating synchronized, network-wide responses to
internal and external stimuli (9).

The pacemaker-like cells play a key role in network activation,
promote proliferation throughout the tumor, and ultimately impair
survival. The rhythmic calcium signals they generate occur at a
frequency of 10 to 15 mHz and activate tumor-promoting pathways,
including the MAPK and NF-«B signaling cascades, in a frequency-
dependent manner (9, 34). This periodic activity is critical not only
for maintaining cellular homeostasis but also for the growth and
resilience of the entire GB cell network. Remarkably, these pacemaker
cells are predominantly found in the MES-like GB subpopulation,
which is known to be associated with poor prognosis and treatment
resistance. The higher expression of KCa3.1 in MES-like cells corre-
lates with worse survival, underscoring the importance of this cell
type in driving tumor aggressiveness (9).

Mathematical network analysis revealed that the network archi-
tecture of GB is resistant to random damage due to its small-world,
scale-free design. However, the network is highly vulnerable to
perturbations at its key hubs, such as the pacemaker cells, which
serve as critical nodes for network stability (9).

In addition, the plasticity of the GB network is a hallmark of its
resilience. Even after the targeted destruction of pacemaker cells, the
network can adapt by recruiting new cells into pacemaker-like roles,
thereby restoring lost functionality (9). This dynamic ability to com-
pensate for damage underscores the need to target KCa3.1 activity as a
therapeutic approach. The vulnerability of the GB network to disrup-
tions in periodic calcium activity offers a promising avenue for thera-
peutic intervention, with KCa3.1 inhibitors showing potential to target
these key network nodes and weaken tumor resistance to conventional
therapies in future research.

Glutamate as a Key Driver of GB
Network Dynamics and Progression

Recent evidence suggests that excessive neuronal activity, par-
ticularly during seizures, may actively stimulate glioma progression
(16, 17, 19, 20, 35). This causality implies that increased neuronal
firing not only accompanies tumor development but also accelerates
it through direct synaptic communication between neurons and
glioma cells. The discovery of glutamatergic neuroglial synapses
provides a morphologic and functional basis for this interaction
with significant clinical implications (16, 17).

These synapses, located between presynaptic neurons and glioma
cells, play a key role in promoting tumor growth by modulating
calcium signaling within glioma networks. Glutamate release from
neurons activates AMPA receptors on glioma cells, inducing syn-
chronized calcium transients that propagate through the glioma
network, ultimately promoting glioma cell invasion and prolifera-
tion. This communication mechanism hijacks normal neuronal-
glial synaptic pathways, facilitating tumor expansion and increasing
its malignant potential (16-19).

Recent insights into the role of electrochemically active neuroglial
networks in GB progression reveal that glioma cells form networks via
gap junctions and integrate into neuronal circuits, driving oncogenic
activity (36, 37). GB networks are maintained by calcium oscillations
derived from both hub cells and glutamatergic neuroglial synapses (9,
16, 17, 38). Remote neuronal remodeling and epileptic activity ex-
acerbate this process, creating a vicious cycle that promotes tumor
growth (19, 20, 39). Subclinical epileptic activity observed in patients
with GB may contribute to reduced survival (40, 41).
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GB cells secrete high levels of glutamate via the glutamate-cystine
antiporter system xc (39, 42, 43). Furthermore, peritumoral reactive
astrocytes exhibit a diminished capacity to uptake glutamate,
resulting in elevated toxic glutamate levels (44). These elevated
levels lead to the death of the inhibitory GABAergic neurons,
thereby propagating a vicious cycle of elevated glutamate levels. This
cycle promotes tumor invasion and neuronal hyperexcitability, and
it amplifies the activity of neuroglial networks (43, 45, 46). The role
of glutamate in glioma progression provides a strong rationale for
targeting glutamate metabolism and signaling as a therapeutic ap-
proach (17, 47-49).

Gabapentin inhibits glutamate synthesis by blocking branched
chain amino acid transaminase-1 (BCAT-1) and reduces neu-
roglial network connectivity by inhibiting the thrombospondin
receptor a28-1 (48-50). Its anticonvulsant properties may be
particularly beneficial given the role of epilepsy in GB progres-
sion (40, 41). Sulfasalazine inhibits glutamate release through the
system xc antiporter, with early studies demonstrating reduced
peritumoral glutamate levels following its administration (35,
51). Memantine blocks N-methyl-D-aspartate (NMDA) type
glutamate receptors, which may prevent the formation of syn-
apses between neurons and glioma cells, thereby reducing tumor
cell invasion and neuroglial signaling (39, 52).

Therapeutic Strategies Targeting the
GB Tumor Cell Network

The evolving morphologic and structural understanding of GB
is reshaping the approach of current clinical trials, providing a
clearer basis for potential treatment strategies, and guiding future
research (37, 53-55). TM-based networks underlie tumor resis-
tance to cytotoxic treatments, and disruption of these networks is
likely to improve the efficacy of chemotherapy and radiotherapy,
as demonstrated in preclinical studies (10, 11, 56-58). Several
therapeutic strategies are under investigation to target these net-
works, including meclofenamate (MFA), perampanel, and the
glutamate inhibitors gabapentin, sulfasalazine, memantine, and
troriluzole, each of which offers a unique approach to weakening
the tumor cell network and thus a main mechanism of resistance
(Fig. 1; Table 1).

Targeting TMs and Gap Junctions in
GB Therapy

MFA, originally developed as an NSAID, has emerged as a
promising candidate for TM-targeted therapy. Preclinical studies
have shown that MFA disrupts gap junction-mediated communi-
cation by inhibiting Cx43 (59-61), which is critical for cytosolic
exchange between GB tumor cells (47), and inhibits the formation
of the neuron-glioma synapses (Fig. 1; ref. 17). By disrupting this
communication, MFA undermines the tumor’s ability to resist
treatment. In addition, MFA reduces the formation of TMs, com-
promising the structural network that supports tumor survival and
repair mechanisms (47).

MFA’s ability to sensitize GB cells to temozolomide (TMZ) fur-
ther enhances its therapeutic potential. In preclinical models, MFA
enhances the efficacy of TMZ by weakening the tumor’s protective
network architecture. As MFA is already approved for clinical use as
an NSAID, its repurposing for the treatment of GB represents a
viable and innovative strategy.

AACRJournals.org
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The ongoing MecMeth/NOA-24 trial is a phase I/II study
designed to evaluate the safety and efficacy of combining MFA with
the standard dose of TMZ in patients with first relapse of pro-
gressive O6-methylguanine-DNA methyltransferase-methylated GB
(Fig. 2; Table 1; ref. 62). The trial started with a phase I component
to evaluate the safety and feasibility of the combination therapy. In
this phase, two dose levels of MFA were tested in combination with
TMZ to determine the optimal dose for further evaluation. In the
phase IT component, patients are randomized into two study arms.
This trial explores whether MFA’s inhibition of TM-mediated re-
sistance mechanisms can improve patient outcomes by disrupting
the tumor’s structural defenses (62).

Targeting Neuron-Glioma Synapses in
GB

The PerSurge trial is based on the discovery that AMPA
receptor-mediated neuron-glioma synapses play a critical role in
GB progression. GB cells form postsynaptic connections with neu-
rons via AMPA receptors, primarily located on TMs, allowing
neurons to transmit growth and invasion signals to the tumor
(16-18, 36). In preclinical studies, inhibition of AMPA receptor
activity with the FDA/European Medicines Agency-approved an-
tiepileptic drug perampanel has been shown to reduce GB cell
proliferation, invasion, and TM formation. Perampanel’s noncom-
petitive inhibition of AMPA receptors effectively disrupts the
neuron-tumor synaptic connections that drive GB network con-
nectivity and tumor spread (Fig. 1; refs. 16, 17, 36).

Perampanel has several pharmacokinetic advantages, including
high blood-brain barrier penetration and a long half-life, making it
a suitable candidate for the treatment of GB. Clinically, perampanel
has already demonstrated efficacy in controlling seizures in patients
with brain tumor-related epilepsy, further supporting its potential
use in GB (63-65).

The PerSurge trial is a multicenter, phase IIa clinical and transla-
tional study evaluating the effects of perampanel in progressive or
recurrent GB. It is a two-arm, double-blind, parallel-group superiority
trial with patients randomized 1:1 to perampanel or placebo (Table 1).
Each patient will undergo a 60-day treatment and observation period
beginning 30 days prior to planned surgical resection (which is not
part of the study procedures; Fig. 2). Only patients with a safe waiting
period will be enrolled, and a safety MRI will be performed prior to
resection. The PerSurge trial will evaluate the dual antitumor and
antiepileptic effects of perampanel, potentially paving the way for a
new treatment approach targeting neuron-tumor networks in GB (66).

Targeting Glutamatergic Signaling in
GB

The GLUGLIO trial aims to evaluate the impact of combining
gabapentin, sulfasalazine, and memantine with standard chemo-
radiotherapy on patient outcomes in GB (Fig. 1; Table 1; ref. 67).
This approach is based on recent insights into the role of glutamate
in GB progression.

Gabapentin inhibits glutamate synthesis by blocking BCAT-1 and
reduces neuroglial network connectivity by inhibiting the throm-
bospondin receptor a28-1 (48-50). Its anticonvulsant properties
may be particularly beneficial given the role of epilepsy in GB
progression (40, 41). Sulfasalazine inhibits glutamate release
through the system xc antiporter, and early studies have dem-
onstrated reduced peritumoral glutamate levels following its
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Figure 1.

Conceptual basis for targeting GB tumor cell networks through therapeutic strategies currently being evaluated in clinical trials. MFA targets the structural
integrity of GB networks by inhibiting Cx43, disrupting gap junction communication between glioma cells, and reducing TM formation. TMs are critical for GB
resistance to therapy by providing essential metabolic and structural support. Perampanel disrupts the synaptic connections between glioma cells and neurons
via AMPA receptors on TMs. This disruption is intended to affect neuronal signaling that promotes tumor growth and invasion. Troriluzole, gabapentin,
sulfasalazine, and memantine target glutamate metabolism and signaling to address the high levels of glutamate secreted by GB cells. This approach seeks to
alter neuroglial network activity that promotes tumor spread and neuronal hyperexcitability. (Adapted with permission from an illustration created by Sheena
Gingerich.)

administration (51). Memantine blocks NMDA-type glutamate GLUGLIO is a multicenter, parallel-group, open-label, phase Ib/
receptors, which may prevent the formation of synapses between  II trial comparing the combination of gabapentin, sulfasalazine,
neurons and glioma cells, thereby reducing tumor cell invasion memantine, and chemoradiotherapy (arm A) with chemo-
and neuroglial signaling (39, 52). radiotherapy alone (arm B) in patients with newly diagnosed GB.

Table 1. Current clinical trials investigating network-targeting therapies in GB.

Diagnosis of Number of
Trial name Drug Target Phase eligible patients patients Endpoint
MecMeth MFA Gap junction | GB with first relapse  6-122 x 30 Phase I: safety, feasibility, and dose determination
trial/NOA-24 ] of MGMT-meth. Phase II: PFS
PerSurge Perampanel AMPA receptor lla Progressive or 2 x 33 Single-cell transcriptomic analysis of resected
trial/NOA-30 recurrent GB tumor network connectivity; Al-based tumor
growth assessment in preresection T2/FLAIR MRI
GLUGLIO trial Gabapentin, sulfasalazine, Glutamate signaling Ib Newly diagnosed GB 2 x 60 Primary endpoint: PFS at 6 months; secondary endpoint:
and memantine 1] OS and seizure-free survival; QoL (patients and caregivers,
symptom burden, and cognitive function)
GBM AGILE trial Troriluzole Glutamate signaling I Newly diagnosed or oS

1} recurrent GB

Summary of ongoing clinical trials investigating network-targeting therapies in GB, highlighting their therapeutic agents, molecular targets, trial phases, patient
eligibility, and key endpoints.

Abbreviations: Al, artificial intelligence; MGMT-meth, 06-methylguanine-DNA methyltransferase-methylated; NOA, Neuro-Oncology Working Group; OS, overall
survival; PFS, progression-free survival; QoL, quality of life.
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Innovative network-targeting therapeutic strategies compared with standard therapies in GB
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Figure 2.

Timeline of current clinical network-targeting trials in GB therapy. This figure illustrates the timeline and design of major clinical trials investigating novel therapeutic
strategies for GB. The standard-of-care regimen for newly diagnosed GB consists of fractionated radiotherapy (2 Gy/day, 5 days per week, for 6 weeks) combined with
daily TMZ (75 mg/m?). Following radiotherapy, six cycles of adjuvant TMZ (150-200 mg/m? days 1-5 of a 28-day cycle) are administered. The GLUGLIO trial compares
chemoradiotherapy plus glutamate-modulating agents (gabapentin, sulfasalazine, and memantine) with chemoradiotherapy alone in patients with newly diagnosed GB.
The study’s primary endpoint is progression-free survival at 6 months, with secondary endpoints including overall survival, seizure control, quality of life, and cognitive
function. GBM AGILE is an adaptive global platform trial designed to evaluate multiple investigational therapies for newly diagnosed and recurrent GB, with the goal of
identifying treatments that improve overall survival. The study continuously generates real-time evidence and facilitates collaboration between industry, academia, and
healthcare systems. Among the therapeutic agents under investigation is troriluzole, an orally administered small molecule that modulates glutamate signaling. The
MecMeth study investigates the use of MFA in patients diagnosed with GB. Patients receive MFA 7-10 days prior to surgery, allowing assessment of its blood-brain barrier
permeability and tumor penetration. The trial also explores its impact on GB cellular dynamics and TM-based network connectivity. The PerSurge study is a controlled
clinical trial that evaluates the perioperative use of perampanel in patients with progressive GB. Patients receive the drug or placebo before and after resection, with the
aim of assessing its effect on tumor cell networks and imaging-based tumor progression. Control groups, clinical and instrumental diagnostics, and the exact drug dosages
have been omitted for clarity. MGMT-meth, O6-methylguanine-DNA methyltransferase-methylated; RT, radiotherapy.

The trial uses 1:1 randomization (67). This study will evaluate
whether pharmacologic disruption of glutamatergic pathways can
inhibit glioma progression and improve patient outcomes. The
combination of these three drugs targets different aspects of glutamate
signaling and may provide a synergistic therapeutic effect (Fig. 1).
The results of this study may inform future treatment strategies and
clarify the potential role of antiglutamatergic therapies in GB.

The GBM AGILE trial, an adaptive phase II/III platform study, is
evaluating innovative treatments for newly diagnosed and recurrent

AACRJournals.org

GB (Fig. 2; Table 1; ref. 68). Among these, troriluzole, a third-
generation prodrug of riluzole, is being evaluated for its glutamate-
modulating properties (Fig. 1). Troriluzole is given alongside standard
radiotherapy and TMZ during a 6-week chemoradiotherapy phase,
with dosing continued during a short rest period. Maintenance therapy
includes TMZ for up to six cycles in combination with troriluzole, after
which troriluzole monotherapy is continued (Fig. 2). Troriluzole re-
duces synaptic glutamate by enhancing astrocytic reuptake (69-71) and
inhibiting release via sodium and calcium channel modulation (72-74).
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By incorporating troriluzole into the treatment of GB, the trial
aims to exploit these mechanisms to limit glioma progression and
improve outcomes (Fig. 1). The results of GBM AGILE will help to
clarify the role of glutamate modulation in GB therapy.

Repurposing Existing Drugs as a
Fast-Track Strategy for GB Therapy

The process of repurposing existing drugs provides a streamlined
pathway for developing novel GB therapies (75-77). This is due to
the fact that repurposing allows for the leveraging of established
safety profiles, pharmacokinetic properties, and, in many cases, the
demonstrated ability to cross the blood-brain barrier. This signifi-
cantly reduces both time and cost (78).

Nevertheless, the absence of financial incentives for off-patent
drugs often precludes large-scale industry sponsorship. Trials inves-
tigating repurposed agents are predominantly investigator-initiated
and rely on public funding sources. For instance, the PerSurge and
MecMeth trials are supported by the German Federal Ministry of
Education and Research, whereas the GLUGLIO trial receives funding
from the Swiss National Science Foundation. GBM AGILE is con-
ducted by the Global Coalition for Adaptive Research, a nonprofit
organization initially supported by patient advocacy groups, including
the National Foundation for Cancer Research, the Asian Fund for
Cancer Research, and the National Brain Tumor Society. GBM
AGILE collaborates with pharmaceutical partners such as Bayer,
Kintara Therapeutics, Kazia Therapeutics, Vigeo Therapeutics, Bio-
haven Pharmaceuticals, and Polaris Pharmaceuticals.

Continued investment in investigator-led trials is essential to fully
harness the therapeutic potential of repurposed drugs, offering new
avenues for GB treatment.

Conclusion

Morphologic and structural insights into GB, particularly the role
of TM-based networks, have provided a strong rationale for clinical
trials investigating novel therapeutic strategies. MFA, perampanel,
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and the glutamate inhibitors troriluzole, gabapentin, sulfasalazine,
and memantine each offer unique approaches to potentially disrupt
GB network integrity, reduce treatment resistance, and improve
patient outcomes. The ongoing trials will advance our under-
standing of GB biology.

In addition, the GB network provides additional targets for future
therapeutic intervention. One promising concept is to use the net-
work as a “Trojan horse” for drug delivery and propagation within
the tumor cell network, thereby increasing tumor cell specificity and
minimizing damage to healthy tissues. By exploiting the inter-
connectivity of tumor cells, this approach could improve drug de-
livery and efficacy.

In addition, emerging molecular targets within the GB network,
such as KCa3.1, CHI3L1, and GAP43, are gaining attention for their
potential role in maintaining tumor cell communication and net-
work stability. Inhibition of these targets may further weaken tumor
resistance and provide new avenues for treatment. Future research
focusing on these and other network-interfering components may
lead to the development of next-generation therapies aimed at
dismantling the intricate and resistant architecture of GB.
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