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Understanding How a Key Protein Helps Aggressive Blood
Cancer Grow, Paving the Way for Targeted Therapies

Researchers find a modifier of histone protein and its regulator that slows cancer growth in
high-risk leukemia

Aggressive forms of acute myeloid leukemia (AML) remain challenging to treat, especially
in patients with FLT3-ITD mutations. Researchers from Japan have identified SETD1B as a
key epigenetic regulator that promotes leukemia cell growth by promoting MYC activation
through H3K4me3 modification. Using laboratory models, they demonstrated that
disrupting SETD1B significantly slows cancer cell proliferation. These findings offer
promising new avenues for developing therapies against treatment-resistant AML.
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Image title: Study finds SETD1B drives aggressive growth in FLT3-mutated acute myeloid leukemia (AML)
Image caption: This model illustrates how SETD1B promotes the expansion of H3K4me3 epigenetic marks
and upregulates MYC expression, driving cytokine-independent cell growth in FLT3-mutated AML.
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Acute myeloid leukemia (AML) is an aggressive cancer affecting the blood and bone marrow
that progresses rapidly, making immediate treatment essential. While chemotherapy and
targeted drugs have improved outcomes for some patients, many forms of AML remain
resistant to treatment, and relapses are common.

A new study sheds light on why certain types of AML are so challenging to treat and how
outcomes for patients might be improved. Researchers from Japan, including scientists from
Chiba University, have discovered that an epigenetic enzyme called SETD1B plays a critical
role in supporting the growth of a particularly aggressive form of AML—especially in patients
with the Fms-like tyrosine kinase-3 internal tandem duplication (FLT3-ITD) mutation, a genetic
change associated with poor prognosis and high relapse rates. By targeting SETD1B, the
researchers believe, it may be possible to develop more effective treatments that prevent
leukemia cells from multiplying.

The study was led by Associate Professor Takayuki Hoshii and included Dr. Shintaro Izumi and
Professor Atsushi Kaneda from the Graduate School of Medicine, Chiba University, Japan. The
findings were published online in the journal Leukemia on May 8, 2025.

“Patients with AML, especially with the FLT3-ITD mutation, often respond poorly to current
therapies. Our findings are that the epigenetic requlator SETD1B protein supports aggressive
cell proliferation in AML by promoting oncogenic MYC expression,” says Dr. Hoshii.

Previous research has shown that FLT3-ITD mutations are detected in patients with mixed-
lineage leukemia-rearranged (MLL-r) AML, a subtype of leukemia characterized by genetic
abnormalities. MLL-r AML cells exhibit high levels of histone H3 lysine 4 trimethylation
(H3K4me3), an epigenetic modification that affects which genes are turned on or off without
changing the DNA sequence. Though the link between MLL-r AML and H3K4me3 has been
established, the association between FLT3-ITD and H3K4me3 remains unclear.

Using advanced genetic screening tools, the team identified Setd1b as the gene responsible
for producing a protein that adds methyl groups to histone H3 at lysine 4, resulting in the
H3K4me3 epigenetic modification, and upregulation of Myc genes, which plays a critical role
in regulating cell growth, division, and metabolism and can contribute to cancer development
if altered.

To understand the role of SETD1B, the researchers performed CRISPR screening and then
genetically engineered leukemia cells with altered versions of SETD1B, specifically deleting its
catalytic domain, which is the active part of the protein responsible for the epigenetic
modification of the DNA. They then used RNA sequencing and chromatin mapping to identify
which genes and pathways were most affected.

Their experiments revealed that removing SETD1B’s catalytic domain significantly slowed
cancer growth, particularly in leukemia cells with FLT3-ITD or Nras®?® mutations. It also
caused a drop in the activity of genes in the MYC pathway. This suggests that without the
epigenetic function of SETD1B, MYC cannot remain fully active, weakening the ability of the
cancer cells to grow and divide.
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“The breadth of H3K4me3 is crucial for transcriptional consistency, and MYC expression
appears highly dependent on both the quality and quantity of transcriptional elongation,” says
Dr. Hoshii. “Understanding SETD1B’s role in maintaining this epigenetic mark is critical for
developing biomarkers and therapies for leukemia subtypes and other MYC-driven cancers.”

Interestingly, when the researchers reintroduced the Myc gene back into leukemia cells
lacking SETD1B, the cancer cells began to grow again, but only partially, suggesting that
SETD1B plays a broader role in MYC's cancer-promoting activity.

This discovery paves the way for new treatment strategies. By targeting SETD1B or its
epigenetic functions, scientists may be able to develop therapies that are especially effective
for patients with FLT3-ITD mutations. As a possible next step, the researchers point to
Chaetocin, an existing compound known to inhibit enzymes related to SETD1B. This could
serve as a foundation for developing more selective SETD1B-targeted drugs. Measuring
SETD1B activity in patients might also help doctors predict who would benefit most from
these therapies.

As the search for better treatments continues, this study reveals how targeting the cancer’s
epigenetic machinery could provide a new strategy to treat the disease, giving hope to
patients with aggressive forms of AML.
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