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5k A RNA M & Bk 6915 5 B A B X R A OF F o xdrs B nsh a8 T8, 48 T &
WHFELS MG HUAIE, SREOHEELREWR  ARARBERFEAXRFETERFF , LEREFHRET
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Advances in the multidimensional regulatory mechanisms of
Theileria annulata—induced host cell transformation

ZHANG Rong, ZHAO Hongxi’
(College of Animal Science and Technology, Ningxia University, Yinchuan 750021, China)

Abstract Theileria annulata is the main causative agent of tropical theileriosis, and its schizont stage manipulates
host cell regulatory networks and induces transformation through secreted proteins. However, existing studies
are limited to a single molecule or pathway and lack understanding of the overall regulatory framework. Therefore,
This article proposes a multidimensional regulatory mechanism underlying host cell transformation induced by
Theileria annulata, encompassing four key dimensions: 1) Genomic mutations and adaptive evolution provide
the genetic basis for transformation. 2)Hijacking core signaling pathways, including NF-kB, ERK/AP-1, and
PIBK-AKT, to form a signaling hub for proliferation and survival. 3) By modifying histones and non-coding RNA
networks, transient signals are solidified into a sustained transformed phenotype. 4) The induction of
immunosuppression, oxidative stress, and autophagy escape remodels a microenvironment favorable for parasite
persistence and cellular transformation. There is close coordination at four levels: genomic instability continuously
amplifies aberrant signaling; overactivated signaling pathways reshape epigenetic regulation; epigenetic and

post-transcriptional dysregulation further disrupts pathway homeostasis; while immune imbalance, oxidative
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stress, and autophagy escape in turn exacerbate DNA damage and sustain pathway activation, thus forming

a closed-loop pro-transformation regulatory network. This review systematically elaborates on the composition

and interplay mechanisms of this network, thereby laying a new theoretical foundation for a comprehensive

understanding of its molecular mechanism and offering novel insights for developing anti-parasitic and anti-tumor

strategies that target key nodes of this network.

Keywords effector proteins; cell transformation; gene mutation; signaling pathway hijacking

I 22 4 8 (Theileria annulata) 3 Z=2 1 J& N 3
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