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Project
Aims/Objectives

Briefly state the aims
from your original
application.

Hepatocellular carcinoma (HCC) remains a major clinical challenge, and
uncovering novel post-transcriptional regulatory mechanisms may
provide innovative therapeutic opportunities. We have identified a
conserved six-hairpins structure in the 3' UTR of MAT2A that regulates
HCC cell proliferation, migration, and invasion. The RNA-binding protein
MTHFD1 specifically interacts with this six-hairpins structure, and this
interaction is enhanced under high methionine/SAM conditions, leading
to reduced MAT2A levels and suppression of HCC progression.

We hypothesise that the six-hairpins structure together with MTHFD1
constitutes a key post-transcriptional regulatory mechanism controlling
one-carbon metabolism and HCC cell growth. To test this, we aim to: (1)
elucidate the molecular mechanism of six-hairpins—-MTHFD1 binding; (2)
investigate how this interaction influences HCC development; and (3)
identify novel small molecules that modulate this interaction, providing a
potential new approach for anti-tumor therapy. By integrating
computational modeling, molecular biology experiments, and
pharmacological strategies, this study seeks to establish a foundation for
innovative therapeutic interventions against HCC.

Please describe how
the project is
progressing against the
aims.

Word limit is
approximately 400
words.

This project is advancing as planned, with most phase objectives
accomplished and overall progress aligning with the original timeline.

Mechanistically, we identified the conserved six-hairpin structure (hp1-6)
in the MAT2A 3'UTR. RNA pull-down with mass spectrometry and Western
blot confirmed MTHFD1 as the specific binder of hp2-6. Using CRISPR-
Cas9, we generated hp2-6 knockout, MTHFD1 heterozygous, and double-
knockout HepG2 cells. These validated the hp2-6-dependent MAT2A-
MTHFD1 interaction in the nucleus and cytoplasm, with data meeting
expectations. Experiments modulating extracellular methionine to assess
its effect on this binding and downstream m6A modification are complete.
Planned functional assays—including proliferation, migration, invasion,
and xenograft models—have been conducted, with results being analyzed.
For translation, with CCACT support and hospital collaboration, we
established an integrated organoid-based platform for functional analysis
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and small-molecule screening. It is now operational, validating the
MTHFD1-hp2-6 mechanism in patient-derived organoids and screening
for potential therapeutic compounds.

In summary, the project has achieved expected progress in both
mechanistic and translational work according to the original plan,
establishing a foundation for targeting the hp2-6—MTHFD1 axis in HCC
therapy.

Moderating Issues

Please describe any
challenges that you are
currently facing and/or
that may have
impacted upon
intended activity,
progress and
outcomes. Please
explain how you will
mitigate against these
circumstances.

Word limit is
approximately 300
words.

A key moderating issue for this project is the high cost associated with
organoid culture, advanced molecular analyses, and compound
screening. Maintaining organoid systems, performing RNA-protein
interaction studies, and screening small-molecule libraries require
significant investment in reagents, consumables, and specialized
equipment. These financial demands limit the scale, speed, and scope of
our experiments, constraining the number of replicates and the breadth
of complementary approaches we can explore.

Securing adequate funding is therefore essential to ensure the timely
progress of the project and to maintain experimental rigor. We are
extremely grateful to CCACT for providing financial support, which has
enabled us to sustain critical research activities. Their support has
allowed us to maintain organoid cultures, perform key functional assays,
and initiate screening of potential anti-tumor compounds.

While cost remains a challenge, careful resource management,
prioritization of experiments, and collaborative support help mitigate its
impact. Continued funding from bodies like CCACT is vital for sustaining
this research, allowing us to advance innovative therapeutic strategies
and maximize the scientific and translational impact of our findings.

Publications and
presentations

Please list any
publications and/or
abstracts produced as
a result of the project.
Include manuscripts in
preparation or in
submission/under
review.

Title: Deeply Conserved RNA Structures in MAT2A 3'UTR Recruits
MTHFD1 to Regulate SAM Cycle through m6A modification

We are currently finalizing the manuscript for submission to the
journal Cell.
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Other Comments

Please outline any
other items of general
interest which have
arisen as a result of the
project.
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