Two Strategic Targets for Suppressing Cancer Proliferation
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Growth Arrest via Inhibition of GMP Synthesis

Inhibition of the GMP biosynthetic pathway leads to intracellular GTP depletion, which
subsequently halts RNA transcription and ribosome biogenesis.

In murine models, the disruption of this GTP supply has been shown to effectively suppress
cancer cell proliferation and prolong survival.

Furthermore, thymidylate synthase (TS) in pyrimidine metabolism serves as the sole enzyme
responsible for the conversion of dUMP to dTMP (thymidylic acid), a process essential for the
supply of dTTP required for DNA synthesis. Pharmacological inhibition of this enzyme causes
dTTP depletion, directly arresting DNA replication in cancer cells. Moreover, this dTTP deficiency
inhibits the repair of DNA damage induced by radiation or chemotherapy, potentially offering a
synergistic effect that further promotes cancer cell apoptosis.

Reference
* Nucleotide metabolism: a pan-cancer metabolic dependency (Nat Rev Cancer, 23 (5) 2023)
* DNA repair helicases: from mechanistic understanding to therapeutic implications (NAR Cancer, 7 (4) 2025)
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Migrastatin inhibits tumor cell migration,
thus offering a possible means to inhibit metastasis.
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« Migrastatin inhibits cell migration of human esophageal cancer (EC17) & mouse
melanoma (B16) cells?.
* It was found to inhibit anchorage independent growth of human small cell lung
carcinoma (Ms-1) cells?.

1) Migrastatin, a new inhibitor of tumor cell migration from Specifications
Streptomyces sp. MK929-43F1. Code N 107
Nakae K, Yoshimoto Y, Sawa T, Homma Y, Hamada M, s : 0708 aE.
Takeuchi T, Imoto M CASH $314245-65-3
ol : Molecular Formula : C,;H;4NO;
J. Antibiotics, 2000, 53, 1130-1136. Molecular Weight  :489.609
2) Migrastatin, a novel 14-membered ring macrolide, Source : Streptomyces sp. MK929-43F1
inhibits anchorage-independent growth of human small cell ~ APpearance : Powoder
lung carcinoma Ms-1 cells. Purity :>98 /OO(HPLC)
Takemoto Y, Nakae K, Kawatani M, Takahashi Y, Long Term Storage :at-20°C
Solubility : Soluble in MeOH, DMSO, DMF.

Naganawa H, Imoto M.

J. Antibiotics, 2001, 54, 1104-1107. Insoluble in H,0
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Nucleotide Synthesis Inhibition

for Cancer Cell Proliferation Suppression
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Cancer growth suppression targeting
nucleotide metabolism and DNA repair systems

Cancer cells exhibit exceptionally high rates of proliferation and require a
massive supply of nucleotides, such as GTP, to support DNA and RNA
replication, as well as protein synthesis (ribosome biogenesis).

Recent findings demonstrate that the genetic or pharmacological inhibition of
IMPDH1/2 and GMPS leads to the depletion of the GTP pool, resulting in
significant suppression of cell proliferation across a wide range of cancer

types.

Typically, differentiated normal cells maintain homeostatic balance through
the nucleotide salvage pathway. In contrast, cancer cells experience a
demand for (d)NTPs that exceeds supply, leading to the oncogene-driven
(e.g., KRAS/MYC/PI3K) upregulation of the de novobiosynthesis pathway.

In fact, intracellular levels of dNTPs and NTPs in cancer cells are elevated 6- to
11-fold and 1.25- to 5-fold, respectively, compared to normal cells; this
elevation serves as the fundamental basis for their enhanced replication,
transcription, and ribosome biogenesis.

Consequently, novel therapeutic strategies are being developed that target
these cancer-specific dependencies on nucleotide metabolism.

DNA helicase targeting for Suppressing Cancer Proliferation
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Genome Destabilization via DNA Helicase Inhibition

Enzymes involved in DNA replication—the fundamental process of cell
proliferation—are also attracting attention as promising therapeutic targets.

DNA helicases function as enzymes that utilize ATP to unwind the DNA double
helix, thereby facilitating the processes of replication, transcription, and repair.
Inhibition of these functions triggers the following intracellular events:

. Abrogation of DNA Repair: The inability to unwind DNA, which is essential
for recognizing and repairing damage sites, leads to the accumulation of
severe lesions, such as DNA double-strand breaks (DSBs).

. Exacerbation of Replication Stress: The stalling of replication fork
progression rapidly increases genomic instability.

. Induction of Apoptosis: Cells unable to maintain normal DNA metabolism
eventually cease proliferation and are driven toward apoptosis.

Since many cancer cells overexpress specific helicases (such as DNA2 or the
RECQ family) to compensate for their inherent genomic instability, targeting
these enzymes offers a viable strategy to neutralize the survival mechanisms
unique to cancer cells.
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