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ABSTRACT - Lung cancer, particularly non-small cell lung cancer (NSCLC), remains a major therapeutic chal-
lenge, with cisplatin resistance limiting clinical efficacy. The study under discussion identifies miR-150-3p as a tumor
suppressor and cisplatin sensitizer that acts through direct downregulation of AKT2, thereby enhancing chemo-
therapy responsiveness. Using TCGA data and functional assays in A549 and H358 cells, the authors demonstrate
antiproliferative and antimigratory effects of miR-150-3p, together with potentiation of cisplatin cytotoxicity. These
findings highlight the PI3K/AKT pathway as a central mediator of drug resistance and underscore the potential of
miRNA-based therapeutic strategies. Nonetheless, important limitations restrict translational applicability: reliance
on only two cell lines fails to capture NSCLC heterogeneity, while tumor-microenvironment and systemic factors
remain unexplored. Emerging evidence indicates that host-microbiota interactions, microbial metabolites, and iat-
rogenic factors such as antibiotics or proton pump inhibitors may critically modulate PI3K/AKT signaling and thereby
influence cisplatin response. Moreover, challenges related to miRNA delivery and functional redundancy among AKT
isoforms raise further concerns for clinical translation. Taken together, while the study provides strong evidence
that miR-150-3p can sensitize NSCLC cells to cisplatin via AKT2 targeting, future research integrating in vivo models,
microbiome profiling, and mechanistic dissection of AKT isoforms is required to fully assess its therapeutic potential.
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INTRODUCTION

Lung cancer, particularly non-small cell lung cancer (NSCLC), remains a major global health burden®.
Cisplatin continues to be a mainstay of treatment, but its clinical utility is limited by resistance?. The
study under discussion identifies miR-150-3p as a tumor suppressor and cisplatin sensitizer, acting
through downregulation of AKT2, and thereby proposes a novel strategy to enhance chemotherapy
efficacy?.

)OS This workis licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License



https://creativecommons.org/licenses/by-nc-sa/4.0/

2 THE POTENTIAL AND LIMITATIONS OF MIR-150-3P AS A CISPLATIN SENSITIZER IN NSCLC

The authors combine TCGA data with functional assays in A549 and H358 cells to demonstrate that
miR-150-3p exerts antiproliferative and antimigratory effects, and that its enforced expression poten-
tiates cisplatin’s cytotoxicity. The identification of AKT2 as a direct target provides mechanistic plausibi-
lity, as the PI3K/AKT pathway is central to cancer cell survival and drug resistance.

CRITICAL ANALYSIS

Despite its strengths, some limitations reduce the translational impact of the findings.

The use of only two cell lines does not capture NSCLC heterogeneity or tumor-microenvironment
interactions. Tumor response to cisplatin is not solely determined by intrinsic cancer cell factors, but
is profoundly shaped by the broader biological context?. Elements such as systemic inflammation, me-
tabolic reprogramming, and, increasingly, host-microbiota interactions can influence the activation of
signaling cascades, including PI3K/AKT*. These external modulators, which remain unexplored in the
present study, may significantly impact AKT2 activity and ultimately modulate chemotherapy sensitivi-
ty. An emerging but underexplored dimension concerns the role of the microbiota. Increasing eviden-
ce indicates that microbial metabolites (e.g., short-chain fatty acids, bile acid derivatives) and micro-
bial products (e.g., LPS) can modulate the PI3K/AKT pathway, influencing proliferation, apoptosis, and
chemotherapy response®. Preclinical studies suggest that microbiota perturbation alters sensitivity to
platinum drugs, with PI3K/AKT frequently implicated as a potential downstream effector®. However, a
direct and specific regulation of AKT2 by the microbiota in NSCLC has not yet been demonstrated. This
represents both a limitation and an opportunity: patient heterogeneity in microbiota composition may
partly explain differential cisplatin responses, potentially through effects on AKT signaling. Integrating
microbiome profiling with molecular analysis of AKT2 activation in NSCLC patients could uncover new
predictive biomarkers or therapeutic strategies (e.g., microbiota modulation to enhance cisplatin effica-
cy). It is also important to consider iatrogenic factors that shape the microbiota and may indirectly affect
PI3K/AKT signaling and cisplatin efficacy. Antibiotic exposure has been shown to disrupt gut microbial
composition, leading to impaired chemotherapy response in preclinical cancer models’. Similarly, pro-
ton pump inhibitors (PPls), widely used in oncology patients, alter gastric pH and microbial ecology,
potentially influencing metabolite availability and downstream signaling pathwaysé. In addition, other
factors should be considered. The therapeutic feasibility of miRNA mimics continues to pose significant
challenges, as issues related to delivery, stability, and safety must be addressed before clinical applica-
tion. Finally, although the focus on the AKT2 isoform is important, redundancy among AKT isoforms and
compensatory signaling pathways may limit the overall therapeutic benefit.

CONCLUSIONS

The study convincingly positions miR-150-3p as a tumor suppressor and cisplatin sensitizer in NSCLC
by targeting AKT2. Yet broader contextual factors, such as tumor heterogeneity and microbiota-driven
modulation of signaling pathways, remain largely unaddressed. Future research should combine in vivo
models, microbiome analysis, and mechanistic dissection of AKT isoforms to fully evaluate the clinical
potential of miR-150-3p and related therapeutic strategies.
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