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Induction of endometoriotic cells by the master regulatory genes detected with
gene regulatory network analysis
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To find the candidate genes of upstream regulatory gene in ovarian
endometrioma, we performed SMITE analysis. We focused on HOCX8 as a candidate gene of upstream
regulatory gene. To clarify the function of HOXC8, HOXC8-overexpressing cells were established
using human endometrial stromal cells. The expression statuses of 582 genes were altered by
HOXC8-overexpression. Gene Ontology analysis in these genes revealed that genes associated with
cell proliferation, adhesion and composition of extracellular matrix were increased. KEGG pathway
analysis indicated nine intracellular signaling pathways were altered. It is known that activation
of TGFPB -pathway is characteristic of ovarian endometrioma, and is involved in the cell
proliferation, invasion and adhesion. In the functional analysis, cell proliferation, migration and

adhesion activities were enhanced in the HOXC8-overexpressing cells. HOXC8 is considered to be an
upstream regulatory gene in ovarian endometrioma.
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Gene Description L ion Fi
NR3C2 Nuclear Receptor Subfamily 3 Group nucleus, endoplasmic reticulum, Nuclear receptor,
C Member 2 cytosol Transcription
regulator
CEBPD  CCAAT Enhancer Binding Protein nucleus Transcription
Delta regulator
HOXC8 Homeobox C8 nucleus, cytoskelton Transcription
regulator
GLI3 GLI Family Zinc Finger 3 nucleus, cytosol, cytoskelton Transcription
regulator
ESR1 Estrogen Receptor 1 nucleus, plasma membrane Nuclear receptor,
Transcription
regulator
ETS2 ETS Proto-Oncogene 2, Transcription nucleus, cytosol, plasma Transcription
Factor membrane regulator
MAPK8  Mitogen-Activated Protein Kinase 8  nucleus, cytosol, mitochondrion  Serine/threonine-
protein kinase
TFAP2C  Transcription Factor AP-2 Gamma nucleus, cytosol, mitochondrion  Transcription
regulator
PRDM1  PR/SET Domain 1 nucleus Transcription
regulator
HOXAS  Homeobox A9 nucleus Transcription
regulator
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HOXC8 (homeobox C8)

W |ocation: 12q13.13, 242 amino acids

m HOXC8 belongs to Homeobox family and is highly conserved

transcription factor.

m HOXCS is expressed in neural tube, somatic mesoderm, and
thorax at the stage of embryogenesis, and is involved in
cartilage differentiation and development of nervous system.

m After embryonic development, HOXCS is expressed in
fibroblasts, mesenchymal cells such as skeletal muscle and
smooth muscle cell, breast tissue and adipose tissue.

HOXC8 and invasion and metastasis
W HOXCS8, together with SHOX2, are involved in invasion and

metastasis of breast cancer through activation of TGF 8 signaling.

(Yong et al, Genes Cancer, 2011; Yong et al, Oncotarget, 2014)

Endometriosis and TGF B8 signaling pathway

m In endometrictic tissue, activation of TGF 8 signaling pathway has
an important role in fibrosis, adhesion, and invasion
(Charles et al, Human Reproduction, 2011)
m TGF 3, together with TNF a /EGF/FGF, cause adhesion and fibrosis
by inducing the accumulation of extracellular matrix, infiltration and
proliferation of fibroblasts. (Arima et al, Cancer Reserch, 2011)
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Activated pathway/GO terms
in HOXC8-overexpressing cells

Activated pathway/GO terms
in Ovarian endometrioma
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