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Metabolic reprogramming is one of the hallmarks of cancer. Many studies have shown that
cancer cells shift metabolic pathways to facilitate the uptake and incorporation of abundant
nutrients, such as glucose and glutamine into cell building blocks, such as nucleotides amino
acids and lipids. Recently, cancer specific metabolic pathways have been used for cancer
diagnosis and therapy. However, underlying mechanisms that regulate cancer metabolism are

poorly understood.



First, in this study, to discover anti-colorectal cancer targets, we applied a multi-omics-based
approach (.e., metabolomics, transcriptomics, cancer hotspot-targeted sequencing and
methylated DNA immunoprecipitation-sequencing) to paired normal tumour tissues from 275
patients with colorectal cancer. We obtained clear evidence that the transcription factor X
regulated global metabolic reprogramming of colorectal tumour metabolism through the
modulation of at least 215 major metabolic reactions, harmonizing 121 metabolic genes and 39
transporters. Importantly, this metabolic reprogramming occurred, in a manner not associated
with mutations in colorectal cancer predisposing genes and preceded the malignant progression
of cancer. In addition, X suppressed important genes involved in mitochondrial biogenesis and
maintenance, whereas it enhanced DNA and histone methylation activator genes. For many
years, X has been considered an attractive therapeutic target. However, finding small molecule
or biologic inhibitors of X has been difficult. X is localized within the nucleus and has no deep
surface-binding pocket. Therefore, X is not amenable to blockade by small molecules or
accessible to neutralization by antibodies. Here, we demonstrated that knockdown of X
downstream Y synthesis genes such as Y1 and Y2 contributed to the suppression of colorectal
cancer cell proliferation similarly to X, which provides the foundation for a potential anticancer
strategy in which X target Y synthesis pathways could be alternative targets to X for colorectal
cancer therapy.

Second, to diagnose pancreatic cancer correctly, we are developing a new positron emission
tomography (PET) probe and establish its radiolabeling method. We screened a chemical library
consisting of 129 candidates as a PET probe using a pancreatic cancer model and metabolome
analysis, which found six candidates. We confirmed that the six substances showed high tumor
uptake by metabolome analysis in additional experiments with single administration of each
substance and the two of them showed tumor uptake of more than 5% injected dose per gram.
We established radiolabeling methods of the two labeled with a positron emitter C-11. Our PET
studies with 1C-labeled probes confirmed to visualize the tumor we used in the screening.
Unfortunately, we found low tumor uptake in other pancreatic cancer mouse models, other
xenograft tumor models and a spontaneously tumor model. However, we also found low
expression of the transporter for the two PET probes in these tumors. Therefore, there is a need
to evaluate usefulness of the two probes in clinical PET studies. We conducted toxicity tests of
the two according to GLP, established standard operating procedure of producing a PET probe,
conducted 3-batch validation, prepared the injected solution for additional toxicity tests, and

evaluated biodistribution of the probe.
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