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Abstract

Background: Anaplastic thyroid carcinoma (ATC) is the deadliest and most resistant subtype of thyroid cancers, for which current
treatment options are largely ineffective. Epigenetic regulation, especially by Histone methyltransferases (HMTs), play a key role
in the progression and invasion of ATC. On the other hand, vitamin D, as a natural epigenetic modulatory agent, has extensive
antitumor properties. The objective of this review is to assess the existing evidence on the potential of vitamin D to inhibit malignant
behavior in ATC by regulating the expression of HMTs, with a focus on Enhancer of zeste homolog 2 (EZH2).

Evidence Acquisition: This review was conducted by searching PubMed and Google Scholar databases up to August 2025 using
relevant keywords. From 110 primary articles, relevant main and review studies that met the inclusion criteria were selected and
fully analysed.

Results: HMTs, especially EZH2, are abnormally overexpressed in ATC and are associated with differentiated phenotype
maintenance, invasion, and therapeutic resistance. On the other hand, vitamin D and its active metabolites can regulate
transcriptional and epigenetic networks through their receptors, leading to apoptosis and differentiation induction, migration
inhibition and reduction of stem-like features cancer cell. The findings suggest a functional interaction between the vitamin D
pathway and EZH2 activity.

Conclusion: Vitamin D may exert antitumor effects in ATC through epigenetic regulation and modulation of EZH2 expression,
leading to appropriate control of genes involved in apoptosis, differentiation, migration, and stemness. These observations provide
arationale for a promising combination strategy using vitamin D and or selective EZH2 inhibitors. Further studies are warranted to
elucidate this interaction and assess its efficacy in preclinical and clinical models.
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