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The review sheds light on the role of post-transcriptional RNA modifications in
normal hematopoietic development and acute myeloid leukemia, and highlights
novel therapeutic targets and treatment approaches. Credit: Chinese Medical
Journal

The hematopoietic system is a complex tissue characterized by multiple
layers of stem cells, progenitor cells, and mature blood cells. Operating
under normal conditions, it ensures a continuous and stable blood supply
throughout the body.

Genetic dysregulation of gene expression in hematopoietic stem cells
(HSCs) hinders their normal differentiation into myeloid cells, resulting
in the accumulation of immature blast cells and the onset of acute
myeloid leukemia (AML).

With the current intensive chemotherapeutic regimen, which has been in
use for over 50 years, 50% of patients with AML experience a relapse
within one year, while 80% of patients experience a relapse within five
years. Thus, there is an unmet need for novel targeted therapies which
can improve patient prognosis and survival.

To this end, powerful analytical approaches have helped unravel the
mysteries underlying functional changes inside cells, such as post-
transcriptional modifications of RNAs, which play an important role in
several biological processes. These post-transcriptional RNA
modifications, which involve reversible addition or removal of chemical
groups to the RNA structure, have been implicated in various diseases,
including cancer.

In a recent review article, researchers led by Professor Xiaoshuang
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Wang, affiliated with the Chinese Academy of Medical Sciences and
Peking Union Medical College, China, have shed light on the role of
RNA methylation and demethylation in normal hematopoiesis and AML
pathogenesis as novel therapeutic agents.

"Although several dozens of RNA modification regulators have been
identified, only a few of them may have the potential to serve as
therapeutic targets in the clinic, as their underlying mechanisms are not
systematically studied," explains Prof. Wang, the corresponding author
of the article which was published in the Chinese Medical Journal.

Among the more than 170 post-transcriptional RNA modifications
identified over the past several decades, N6-methyladenosine (m6A) and
7-methylguanine (m7G) are the most prevalent and well-characterized
modifications in eukaryotic mRNA. Regulators of m6A and m7G RNA
methylation have been implicated in the pathogenesis of fatty liver
disease, heart disease, and several cancers and, therefore, hold promise
as potential therapeutic targets.

The regulatory machinery comprises protein complexes known as RNA
"readers" or binding proteins, which recognize and bind to RNA
residues. Additionally, there are "writers" or methyltransferases that add
methyl groups and "erasers" or demethylases that remove methyl groups.

The process of DNA methylation and demethylation is a complex and
tightly regulated interplay between different proteins. m6A modifications
play a key role in normal HSC differentiation, self-renewal, and DNA
damage response. On the contrary, dysregulation of m6A modification
has been associated with cancer initiation, progression, and prognosis.

Interestingly, m6A modification regulators exhibit context-specific roles,
as they can suppress one cancer type while promoting the growth of
another. In AML, regulatory factors in the writers—'methyltransferase-
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like 3 (METTL3) / methyltransferase-like 14 (METTL14) ",
erasers—"Fat mass and obesity-associated (FTO) and AlkB homolog 5,"
and reader—"YTH domain family proteins," have been shown to
enhance leukemic cell activity and disrupt normal hematopoietic
development. Similarly, the m7G modifying machinery, including the
"METTL1-WDR4' complex, has been associated with cancer initiation
in several cancers, including AML.

Furthermore, studies in the field of "epitranscriptomics," which focuses
on post-transcriptionally modified RNA, have revealed the correlation
between these aberrant complexes and tumorigenesis, as well as poor
prognosis. This correlation makes them promising targets for the
development of novel therapeutics.

The review then transitions from discussing the pathogenic roles of RNA-
modifying machinery to highlighting the current and impending targeted
therapies. Notably, selective inhibitors against FTO and the
METTL3-METTL14 complexes have been shown to promote the
differentiation of immature cells and reverse the AML phenotype.

Furthermore, Traditional Chinese Medicine compounds, including
Huang Qin, curcumin, quercetin, and Rhein, are being increasingly
explored for their ability to suppress aberrant m6A RNA methylation and
improve therapeutic outcomes following conventional therapies for
AML.

Overall, targeting aberrant regulators of post-transcriptional
modification can serve as an effective therapeutic strategy in the
treatment of AML as well as other cancers. Understanding the
fundamental molecular mechanisms underlying normal hematopoiesis
and AML pathogenesis can aid the development of novel and effective
targeted therapies.
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Prof. Wang concludes by saying, "Targeted RNA modification treatment
can be put into practice together with traditional anticancer treatments
such as chemotherapy, radiotherapy, or immunotherapy to bring about
dramatic improvements in cancer treatment within the near future."

  More information: Xiaoxu Zhang et al, Internal m6A and m7G RNA
modifications in hematopoietic system and acute myeloid leukemia, 
Chinese Medical Journal (2024). DOI:
10.1097/CM9.0000000000003073
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