Dear Editor-in-Chief,
We are pleased to submit our review article entitled

“Engineered innate immune cells in combination cancer therapy: mechanism, challenges, and future”

for consideration for publication in Cell Communication and Signaling.
Dysregulated intercellular communication and aberrant signaling networks within the tumor microenvironment are fundamental drivers of cancer progression and resistance to therapy. Although cancer immunotherapy has achieved transformative clinical success, current strategies remain predominantly T-cell–centric and frequently exhibit limited efficacy in solid tumors due to impaired trafficking, inhibitory signaling cues, and complex tumor–immune crosstalk. In this context, engineered innate immune cells have emerged as promising regulators of tumor communication dynamics.
In this review, we provide a comprehensive and mechanistic synthesis of recent advances in the engineering of innate immune cells, including natural killer (NK) cells, macrophages, and dendritic cells. We place particular emphasis on how genetic and functional modifications modulate cell–cell communication, receptor–ligand interactions, cytokine signaling pathways, and immune–tumor cross-talk within the tumor microenvironment. Furthermore, we systematically examine the signaling-based synergy achieved when these engineered cells are combined with chemotherapy, radiotherapy, immune checkpoint inhibitors, oncolytic viruses, and adoptive T-cell therapies.
Importantly, this article highlights how rational combination strategies harnessing engineered innate immunity can reprogram immunosuppressive signaling networks, amplify antitumor communication cascades, and overcome therapeutic resistance. We also address key challenges in clinical translation, including manufacturing scalability, safety concerns, and signal-dependent toxicities, and discuss future directions involving synthetic biology, logic-gated receptors, and nanomedicine-assisted modulation of immune signaling.
We believe this review offers a timely and integrative perspective that closely aligns with the scope of Cell Communication and Signaling, particularly its focus on molecular and cellular communication processes underlying disease mechanisms and therapeutic interventions. We anticipate that this work will be of strong interest to researchers in cancer signaling, immunology, and translational oncology.
This manuscript has not been published previously and is not under consideration elsewhere. All authors have approved the submission and declare no conflicts of interest.
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