Table S11. Pathways associated with SEGS5123 common to H1, and H2+H3 isochore
classes.

Pathways Accession * References
ATP synthesis P02721 (Wang et al., 2021) [J
Axon guidance mediated by netrin P00009 (Chédotal et al., 2005) [J
Axon guidance mediated by semaphorins P00007 (Chédotal et al., 2005) [J
Axon guidance mediated by Slit/Robo P00008 (Chédotal et al., 2005) [J
Blood coagulation P00011 (Hill et al., 2020) [
Cytoskeletal regulation by Rho GTPase P00016 (Rodenburg andDVan Buul, 2021)
De novo pyrimidine ribonucleotides biosythesis P02740 (Wang et al., 2021) [J
FAS ? signaling pathway P00020 (Papadaki et al., 2024) (]
Glycolysis P00024 (Zhou et al., 2022) [
Gonadotropin-releasing hormone receptor pathway P06664 (Griindker and Emons, 2017) [
Heterotrimeric G-protein signaling pathway-Gi alpha and Gs alpha (Chaudhary and Kim, 2021; Liu et
. P00026
mediated pathway al., 2022) J
Hypoxia response via HIF * activation P00030 (Zhao et al., 2024) [
Muscarinic acetylcholine receptor 2 and 4 signaling pathway P00043 (Friedman et al., 2019) [J
Notch signaling pathway P00045 (Shietal., 2024)
Oxidative stress response P00046 (Ahmad et al., 2022) [
Proline biosynthesis P02768 (Burke et al., 2020) [
Ras pathway P04393 (Bahar et al., 2023) [
Vitamin D metabolism and pathway P04396 (Jeon and Shin, 2018) [

! Pathway map accession number (replace X by the corresponding accession number in
https://www.pantherdb.org/pathway/pathwayDiagram.jsp?catAccession=X to access the related pathway map). 2
FAS, fetal alcohol syndrome. 3 HIF, hypoxia inducible factor.

Contextualization of Table S11 information

Table S11 lists the 18 pathways that we observed to be common to H1 and H2+H3 isochore
families. To make this table more informative, we compiled and briefly summarized the

quotations from its publication references as presented below.

Reprogramming of cellular metabolism is a hallmark of cancer. Mitochondrial ATP synthase
(MAS) produces most of the ATP that drives the cell. High expression of the MAS-composing
proteins is found during cancer and is linked to a poor prognosis (Wang et al., 2021). Slits,
semaphorins and netrins are three families of proteins that can attract or repel growing axons and
migrating neurons in the developing nervous system of vertebrates and invertebrates. Recent
studies have shown that they are widely expressed outside the nervous system and that they may
play important roles in cancers. Proteins in all these families and their receptors appear to control

the vascularization of the tumors. Last, many axon guidance molecules also regulate cell



migration and apoptosis in normal and tumorigenic tissues (Chédotal et al., 2005)(]. The
signaling of the coagulation cascade occurs through the autophagic pathway within cancer cell. It
has been suggested that coagulation factors can enhance metastasis through increased
endothelial-cancer cell adhesion and enhanced endothelial cell activation (Hill et al., 2020)1.
Rho GTPases are small signalling G-proteins that are central regulators of cytoskeleton
dynamics, and thereby regulate many cellular processes, including the shape, adhesion and
migration of cells. Rho GTPase signaling could therefore be therapeutically targeted in cancer
treatment (Rodenburg et al., 2021). The salvage nucleotide synthesis pathway uses exogenous
nucleic acid raw materials or endogenous nucleic acid degradation intermediates as substrates. It
has been shown that the dysfunction of pyrimidine metabolism is closely related to cancer
progression and numerous drugs targeting pyrimidine metabolism have been approved for
multiple types of cancer (Wang et al., 2021)[1. The Fas/Fas ligand (FasL) system is a major
apoptosis-regulating pathway with a key role in tumor immune surveillance and metastasis that
can provide valuable prognostic information for patients with metastatic breast cancer (Papadaki
et al., 2024) (1. Tumor cells rely mainly on aerobic glycolysis for energy production even in the
presence of oxygen, and glycolysis is a modulator of tumorigenesis and tumor development.
Glycolysis promotes tumor growth, metastasis, and chemoresistance, as well as inhibiting the
apoptosis of tumor cells. In addition, lactic acid, a metabolite of glycolysis, can also accumulate
in the tumor microenvironment, leading to reduced extracellular pH and immunosuppression
(Zhou et al., 2022) (1. Expression of gonadotropin-releasing hormone (GnRH) and its receptor is
part of an autocrine system, which regulates cell proliferation. Dose- and time-dependent growth
inhibitory effects of GnRH agonists were observed on cell lines (Grindker and Emons, 2017)(1.
Various molecules such as hormones, lipids, peptides, and neurotransmitters activate GPCRs that
enable the coupling of these receptors to highly specialized transducer proteins, called G-
proteins, and initiate multiple signaling pathways. Integration of these intricate networks of
signaling cascades leads to numerous biochemical responses involved in controlling various
aspects of cancer progression such as tumor growth, invasion, migration, survival, and metastasis
through its aberrant overexpression and/or mutations (Chaudhary and Kim, 2021; Liu et al.,
2022)]. The neurotransmitter acetylcholine (ACh) acts as an autocrine growth factor for human
lung cancer. The released ACh binds back to nicotinic (hnAChRs) and muscarinic receptors on

lung cancer cells to accelerate their proliferation, migration and invasion (Friedman et al.,



2018)[1. Oxygen availability modulates hypoxia-inducible factors which in turns affect
malignant cell phenotypes in many ways (Bo et al., 2024) 1. The Notch signaling pathway serves
as both an oncogenic factor and a tumor suppressor in various cancer types. Dysregulation of this
pathway promotes epithelial-mesenchymal transition and angiogenesis in malignancies, closely
linked to cancer proliferation, invasion, and metastasis. Furthermore, the Notch signaling
pathway contributes to maintaining stem-like properties in cancer cells, thereby enhancing
cancer invasiveness. The regulatory role of the Notch signaling pathway in cancer metabolic
reprogramming and the tumor microenvironment suggests its pivotal involvement in balancing
oncogenic and tumor suppressive effects. Moreover, the Notch signaling pathway is implicated
in conferring chemoresistance to tumor cells (Shi et al., 2024) (1. Oxidative stress, characterized
by the production of reactive oxygen species within cells, plays a critical role in the development
of cancer by affecting genomic stability, signaling pathways within the cellular
microenvironment, and contributing to the loss of normal cellular functions, which are associated
with the initiation and progression of various types of cancer (Igbal et al., 2024)1. The
metabolism of the non-essential amino acid L-proline is emerging as a key pathway in the
metabolic rewiring that sustains cancer cells proliferation, survival and metastatic spread and
have been extensively associated with the progression of several malignancies (Burke et al.,
2020) 1. RAF kinase is a primary mediator of the MAPK pathway, responsible for the sequential
activation of downstream targets, such as MEK and the transcription factor ERK, which control
numerous cellular and physiological processes, including organism development, cell cycle
control, cell proliferation and differentiation, cell survival, and death. Defects in this signaling
cascade are associated with diseases such as cancer (Bahar et al., 2023)[1. Vitamine D is a
precursor of a potent steroid hormone that regulates a broad spectrum of physiological processes.
Low levels of vitamin D correlate with a higher risk of cancer progression or poorer outcomes.
Accumulating data suggest that the metabolism and functions of vitamin D are dysregulated in
many types of cancer, conferring resistance to the antitumorigenic effects of vitamin D and
thereby contributing to the development and progression of cancer (Jeon and Shin, 2018; Salman
etal., 2023).["
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