Table S2. Description of cellcycle expression program's top 30 weighted genes

	Gene
	Brief description
	Main functions related to the cell cycle

	TK1
	Thymidine Kinase 1
	The first step in dTTP biosynthesis.

	CDC45
	Cell Division Control Protein 45 Homolog 
	The core component of helicase is essential for initiating chromosome DNA replication.

	MYBL2
	MYB Proto-Oncogene Like 2
	Activate the cell division cycle 2, cyclin D1, and insulin-like growth factor-binding protein 5 genes.

	NCAPH
	Chromosome-Associated Protein H 
	The regulatory subunit of condensin complex transforms interphase chromatin into mitotic-like condensed chromosomes.

	EXO1
	Exonuclease 1
	Involved in DNA mismatch repair and recombination.

	DTL
	Retinoic Acid-Regulated Nuclear Matrix-Associated Protein
	Regulation of G2/M transition of mitotic cell cycle.

	CENPU
	Centromere Protein U CENPA-NAC 
	The components of nucleosome-related complexes serve as platforms for the transient assembly of kinetochores during mitosis.

	H2AZ1
	H2A Histone Family Member Z
	Responsible for the chromatin fiber structure of eukaryotic chromosomes.

	TYMS
	Thymidylate Synthetase
	Using 10-methylene-tetrahydrofolate  as a cofactor catalyzes the methylation of deoxyuridine monophosphate to deoxythymidine monophosphate. This function maintains the essential dTMP pool for DNA replication and repair.

	CLSPN
	Claspin Homolog 
	An important upstream regulatory factor of checkpoint kinase 1, capable of triggering checkpoint arrest in the cell cycle.

	UHRF1
	Ubiquitin Like With PHD And Ring Finger Domains 1
	Plays a crucial role in the G1/S transition. Ensures faithful replication of DNA methylation patterns during DNA replication; recruits chromatin proteins.

	ORC6
	Origin Recognition Complex Subunit 6
	Essential for the initiation of the DNA replication in eukaryotic cells.

	FAM111B
	Family With Sequence Similarity 111 Member B
	Unclear function.

	CDCA5
	Cell Division Cycle Associated 5
	Involved in double-strand break repair; mitotic sister chromatid segregation; Regulation of cell cycle process.

	TUBA1B
	Tubulin Alpha 1b
	Involved in microtubule cytoskeleton organization and mitotic cell cycle.

	ZNF367
	CDC14 Cell Division Cycle 14 Homolog B
	Acts upstream or internally in the regulation of RNA polymerase II transcription.

	PCLAF
	PCNA Clamp Associated Factor
	PCNA-binding proteins act as regulatory factors in DNA repair during the DNA replication proces

	MCM4
	Minichromosome Maintenance Complex Component 4
	It is a component of the replication helicase required for DNA replication initiation and elongation once per cell cycle.

	MELK
	Maternal Embryonic Leucine Zipper Kinase
	Involved in apoptotic process and cell population proliferation.

	LAIR2
	Leukocyte Associated Immunoglobulin Like Receptor 2
	Unclear function.

	PKMYT1
	Protein Kinase, Membrane Associated Tyrosine/Threonine 1
	Negatively regulates the G2/M transition of the cell cycle.

	NUF2
	NUF2 Component Of NDC80 Kinetochore Complex
	The encoded protein is associated with centromeres in mitotic HeLa cells.

	PCNA
	Proliferating Cell Nuclear Antigen 
	Cofactors of DNA polymerase delta.

	XCL2
	X-C Motif Chemokine Ligand 2
	Unclear function.

	HELLS
	Helicase, Lymphoid Specific
	The gene encodes a lymphocyte-specific helicase, which is associated with cell proliferation.

	FANCI
	FA Complementation Group I
	Plays an essential role in the repair of DNA double-strand breaks by homologous recombination; Involved in the activation of S-phase and G2-phase checkpoints during DNA damage.

	DIAPH3
	Diaphanous Related Formin 3
	Unclear function.

	NLRP1
	NLR Family Pyrin Domain Containing 1
	Unclear function.

	RUNX3
	Runt-Related Transcription Factor 3
	Unclear function.

	CDT1
	Chromatin Licensing And DNA Replication Factor 1
	Formation of the pre-replication complex essential for DNA replication.


Note: Gene information mainly referenced GeneCards and NCBI.

