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Literature Review on Selected Genes

CXCL9, a member of the CXC chemokine family, plays a key role in immune cell chemotaxis,
recruiting various immune and non-immune cells, including T lymphocytes, NK cells, dendritic
cells, macrophages, and fibroblasts.! Its complex role in tumors has made it an important
prognostic marker, with its expression linked to tumor progression and patient outcomes.’
Specifically in cervical cancer, Zhi et al. found significantly elevated serum CXCL9 levels in
women with invasive stages (II and III) compared to those with non-invasive stages, suggesting
its involvement in cancer development.® Furthermore, CXCL9 has been shown to correlate with
immune cells like CD8+ T cells, NK cells, and Thl cells in the tumor microenvironment,
highlighting its potential in mediating anti-tumor immune responses.*

Connective tissue growth factor (CTGF), a member of the CCN family of matrix-associated
proteins, plays a significant role in various biological processes, including angiogenesis and tumor
progression.” CTGF is involved in regulating key cellular functions such as proliferation, drug
resistance, angiogenesis, adhesion, and migration, all of which contribute to metastasis. The
expression pattern of CTGF in tumors has been linked to tumor development and response to
therapy, providing insights into its role across different types of cancer.® Hofsjo et al. found
elevated CTGF mRNA expression in the vaginal wall of cancer survivors compared to controls,
highlighting its involvement in tissue remodeling.” This finding aligns with our earlier observation
of radiotherapy-induced fibrosis and elastosis in the connective tissue of the vaginal wall in
cervical cancer survivors, further emphasizing the significance of CTGF in cancer-related tissue
alterations.®’

Zinc finger protein 704 (ZNF704), a member of the zinc-finger protein family located on
chromosome 8q21, has been implicated in the promotion of carcinogenesis in various cancers.®
Previous studies have shown that ZNF704 upregulation enhances tumorigenesis in breast cancer.
In the context of cervical cancer, ZNF704 is overexpressed and plays a critical role in regulating
the cell cycle and promoting tumor cell survival.’

ZEB?2 (zinc finger E-box binding homeobox 2) is a transcription factor that plays a pivotal role in
epithelial-to-mesenchymal transition (EMT), a crucial process in cancer metastasic.'® In cervical
cancer, ZEB2 promotes the invasive and migratory behavior of tumor cells, contributing to disease
progression. Recent studies have further elucidated that ZEB2 acts as a downstream target of miR-
505, and its metastatic effects are mediated through the IncRNA-CTS/miR-505/ZEB2 signaling
axis in cervical cancer cells.!"!?

The SASHI1 gene, a member of the SLY-family of signal adapter proteins, encodes a protein
involved in intracellular signaling and has been identified as a potential tumor suppressor in
multiple cancers.'® Studies indicate that SASHI1 is significantly downregulated in cervical, breast,



and gastric cancers, with its overexpression inhibiting cancer cell proliferation and invasion. In
cervical cancer, SASH1 suppresses the FAK signaling pathway'3, while in breast cancer, it inhibits
the PI3K-Akt-mTOR pathway, correlating with improved overall and recurrence-free survival. In
gastric cancer, low SASHI1 expression is associated with advanced TNM stage and poor prognosis,
highlighting its potential as an independent prognostic biomarker.'* Collectively, these findings
suggest that SASH1 plays a crucial tumor-suppressive role by modulating key oncogenic
pathways, making it a promising therapeutic target and biomarker in cancer research.

Pleiotrophin (PTN) is a heparin-binding cytokine implicated in various cellular functions,
including glial differentiation, neurite outgrowth, and angiogenesis. Studies indicate that PTN is
significantly overexpressed in cervical cancer tissues compared to normal tissues though its
expression is not correlated with tumor stage or size.'> A meta-analysis by Zhou et al. confirms
that high PTN expression is associated with advanced TNM stage and poor overall survival but
not with tumor size, lymph node metastasis, or histological grade.'® In ovarian cancer, PTN has
been identified as a molecular vulnerability, with siRNA-mediated knockdown inducing apoptosis
in epithelial ovarian cancer (EOC) cells.!”

Karyopherin a2 (KPNA2), a member of the nuclear transporter family, is overexpressed in various
cancers, including cervical and ovarian cancers, and is associated with poor prognosis.'® In cervical
cancer, high KPNA2 expression correlates with advanced tumor stage, larger tumor size, and
poorer overall and recurrence-free survival. KPNA2 downregulation serves as an independent
prognostic marker, suggesting its role as an oncogene.!® In ovarian cancer, KPNA2 overexpression
promotes cell proliferation and tumorigenicity by driving the G1/S cell cycle transition, enhancing
c-Myc and Akt activity, and regulating key cyclin-dependent kinases. Knockdown of KPNA2
suppresses these processes, indicating its importance in tumor progression.’’ These findings
position KPNA?2 as a potential prognostic biomarker and therapeutic target for cervical and ovarian
cancers.

SLCS5AT1 (solute carrier family 5 member 1) encodes a sodium-dependent glucose transporter
(SGLT) involved in glucose and galactose uptake from the intestine. Aberrant expression of
SLCS5AT1 has been reported as a negative prognostic factor in various cancers, including pancreatic
cancer, where it is overexpressed in both tissues and cell lines. Mechanistically, SLC5A1
inhibition leads to AMPK-dependent mTOR suppression, with AMPK inhibition reversing the
effects of SLC5A1 blockade. Additionally, SLC5AT1 interacts with EGFR, and its knockdown,
along with EGFR inhibition, results in decreased cell survival and glucose uptake. These findings
suggest that the SLC5A1/EGFR pathway could be a potential therapeutic target for pancreatic
cancer.?! Although no studies have directly linked SLC5A1 to cervical cancer, our research
suggests that this gene may be associated with the diagnosis of cervical cancer, highlighting its
potential relevance in the context of this disease.

In the next phase of our research, we identified 42 key genes as potential therapeutic targets for
cervical cancer by analyzing a PPI network of 508 genes selected over 3,000 times in our hybrid
model. Among them, CDK1, BRCA1, CCNBI1, and AURKB showed the highest connectivity,
highlighting their central roles in the network. CDK1 inhibitors have been explored in clinical
trials as potential cancer therapies, with notable candidates including BEY 1107, flavopiridol,
roniciclib, P276-00, dinaciclib, and AT7519. These inhibitors have shown varying degrees of



efficacy in treating cancers such as leukemia, pancreatic cancer, multiple myeloma, and lung
cancer.”? while no studies have specifically evaluated CDKI1 inhibitors in cervical cancer, their
mechanisms suggest potential utility in this malignancy, warranting further investigation.

BRCA1, CCNBI, and AURKS play significant roles in cancer progression and therapy. BRCAI,
a tumor suppressor gene, maintains genomic stability by regulating DNA damage response,
transcription, and cell cycle checkpoints. Its dysfunction contributes to various cancers, including
breast, ovarian, and pancreatic malignancies, making it a key therapeutic target. PARP inhibitors
and emerging approaches such as DDR inhibitors and immunotherapy are being explored to
improve treatment strategies.”>** CCNB1, a cyclin family member, is overexpressed in multiple
cancers and serves as a prognostic biomarker in ER+ breast cancer and cervical cancer. Its
overexpression is linked to poor prognosis, increased proliferation, and therapy resistance.
Targeting the CCNB1/CDKI1 pathway through inhibitors and combination therapies offers
potential therapeutic benefits.?>>’

Additionally, HPV oncogene E7 sensitizes cells to aurora kinase (AURK) inhibition, particularly
AURKB, which is crucial for mitotic progression. Inhibition of AURKB with MLN8237
(Alisertib) disrupts mitosis in HPV-positive cells, leading to apoptosis and tumor reduction,
making AURK inhibitors a promising treatment strategy for HPV-driven cancers.®%
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