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This study explores the role of C/EBP-alpha in cell survival, chemotherapeutic resistance under the
DNA-replication stress. The study also explores the mechanism underlying aberrant CXCL13 expression
in human cancers. Both findings offer insights into therapeutic avenues for combating human cancers.

As per the cancer genome atlas, the C/EBP-alpha in amplified and over
expressed in many cancers. Hydroxyurea (HU) treatment of lung adenocarcinoma A549 cells exhibited
C/EBP-alpha®s role in promoting the cell viability, suggesting the role of C/EBP-alpha in
chemotherapeutic resistance. Ongoing RNA-sequencing of HU-treated 293T cells aims to identify
C/EBP-alpha induced genes vital for cell survival. This will allow identifying novel therapeutic
targets for treatment of C/EBP-alpha overexpressing cancers. A parallel investigation also uncovered

a super enhancer region driving aberrant CXCL13 expression in human cancers. The autocrine
signaling in CXCR5-CXCL13 amplified cancers can lead to chemotherapeutic resistance. Several p53
target genes were down regulated by CXCR5-CXCL13 axis in human cancer cells of B-lymphoma origin,
Colorectal cancer origin and liver cancer origin. This research identified CXCR5-CXCL13 axis as a
new target to overcome the chemotherapeutic resistance in cancer.
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Background-

Lung injury causing stress to alveolar type 2 (AT2) cells initiates a homeostasis
mechanism in these cells, leading to changes in transcription. The exact mode of
altered transcription and its key drivers are not well understood. C/EBP-alpha
(CCAAT/enhancer-binding protein alpha) acts as an important regulator for lung
homeostasis by maintaining cellular homeostasis.

This study aimed to investigate whether C/EBP-alpha-induced chromosome conformation
changes lead to specific gene expression alterations that help maintain cellular
homeostasis. C/EBP-alpha is known to play a crucial role in various biological processes.
The primary goal of this project was to examine the role of C/EBP-alpha induced gene
expression in AT2 cells during lung injury. It was hypothesized that the role of C/EBP-
alpha could be due to changes in chromosome conformation of AT2 cells. A Cebpa knockout
mouse model was planned in collaboration based in Kyoto University Hospital to
understand the role of C/EBP-alpha in AT2 cells during lung injury. However, the mouse
model was not provided by the collaborators despite the initial promise, necessitating
a change in the research approach.

C/EBP-alpha is amplified and overexpressed in several cancers, as per the Cancer Genome
Atlas (TCGA). Therefore, an alternative approach was used to investigate the impact of
C/EBP-alpha-induced genes on the survival of cancer cells after treatment with
hydroxyurea (HU), a chemotherapeutic drug, in lung adenocarcinoma A549 cells. HU
prevents DNA replication and induces Poly (ADP-ribose) polymerase (PARP) cleavage.

In parallel, to study the original goal of this study in assessing altered chromosome
conformation in altered gene expression, CXCL13 expression in human cancers was
analyzed. This project also aligns with the original proposal to decipher how altered
chromosome conformation leads to changes in oncogene expression. The focus was on the
chemokine CXCL13, which is aberrantly expressed in certain hematological and solid
cancers. While the research atmosphere in the laboratory of Dr. Chiaki Takahashi (CT),
was not ideal and my research budget was illegally seized by CT. This caused significant
delay in acquiring the necessary consumables in year 2023. Later, few administrative
bodies of Kanazawa University partially resolved this situation on my appeal.

Purpose of the Study- 1) To investigate the role of C/EBP-alpha in the transcriptional
activation of genes affecting cancer cell survival upon chemotherapeutic treatments.
2) To decipher the mechanism of altered chromosome conformation leading to aberrant
CXCL13 expression in hematological and solid cancers.

3. Research Methodology

HEK293T cells were treated with 10 mM hydroxyurea for 24 hours with and without C/EBP-
alpha overexpression. The RNA samples were then used for RNA sequencing analysis.

In a second approach, Raji cells were used to investigate the interaction between the
super-enhancer and the CXCL13 promoter through a chromosome conformation capture (3C)
assay.-

Research Methodology- HEK293T cells were treated with the 10 mM hydroxyurea for 24
hours with/without C-EBP-alpha overexpression. The RNA-samples were used for the RNA-
sequencing analysis.

In second approach, Raji cells were used to investigate the Super-enhancer and CXCL13
promoter interaction by chromosome conformational capture (3C) assay.

Research Results-

PARP cleavage was rescued by C/EBP-alpha overexpression in A549 cells treated with the
Hydroxyurea, implying that C/EBP-alpha plays a role in cell viability under DNA
replication stress and chemotherapeutic treatment targeting DNA replication inhibitors.



To determine which genes are induced by C/EBP-alpha to prevent PARP cleavage, RNA
sequencing samples were prepared from 293T cells treated with and without HU.
Differentially expressed genes are beings analyzed to identify the novel C/EBP-alpha
target genes under DNA replication stress. This approach addresses the original goal
of identifying C/EBP-alpha-induced genes under cellular stress that play regulatory
roles in cell viability and homeostasis.

Additionally, a related project on altered chromosome conformation driving aberrant
CXCL13 expression in hematological and solid cancers was conducted. A novel super-
enhancer located on the CCNGZ2 locus drives CXCL13 expression in cancer cells. CXCL13
is typically expressed only by certain cells, such as follicular dendritic cells and
macrophages, but its exceptional expression in cancers was found to be associated with
disrupted chromosomal conformation and loss of epigenetic regulation by DNA CpG methyl-
binding protein 1 (MBD1) and Ten-eleven translocases (TET). This work is currently
being communicated in peer reviewed journal. In addition, these works were presented
in the conference listed below.
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