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Collaborative study identifies potential
targets to treat the most common childhood
liver cancer
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Graphical Abstract. Credit: Journal of Hepatology (2023). DOI:
10.1016/j.jhep.2023.05.031
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Hepatoblastoma is the most frequent liver cancer in childhood. Despite
the advances in its combined treatment involving surgery and
chemotherapy, this disease presents significant therapeutic challenges,
especially for patients with aggressive tumors.

A collaborative study, led by Cima Universidad de Navarra, has
identified key epigenetic targets for its treatment. This research opens up
new perspectives for dealing with various cancer forms.

"Our work shows that epigenetic alterations play a crucial role in the
development and progression of the disease. Specifically, we have
identified a promising therapeutic target, the enzyme histone-lysine
methyltransferase G9a, which actively participates in epigenetic
regulation in these tumors," notes Dr. Matias Avila, co-director of the
Solid Tumors Program at Cima and coordinator of the project.

This work has been done in collaboration with Dr. José Juan Garcia
Marin (USAL—Universidad de Salamanca e IBSAL), Dr. Maria Luz
Martinez-Chantar (Center for Cooperative Research in
Biosciences—CIC bioGUNE), Dr. Pau Sancho-Bru (August Pi 1 Sunyer
Biomedical Research Institute—IDIBAPS), and Dr. Carolina Armengol
from the Germans Trias 1 Pujol Research Institute (IGTP).

"This discovery is a significant step in understanding hepatoblastoma and
offers new opportunities to develop targeted therapies that can enhance
the quality of life for pediatric patients battling this disease," states Dr.
Carolina Armengol, who brings two decades of experience in
hepatoblastoma research and leads the Childhood Liver Oncology (C-
LOG) group at IGTP, a pioneering group in the study of childhood liver
cancer in Spain.

According to Dr. Maite Garcia, a researcher in Cima's Hepatology
Group, "this work not only sheds light on hepatoblastoma but also
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suggests that therapies aimed at the G9a enzyme could be effective for
other tumor types dependent on the same oncogene (c-MYC)." The
results have been published in the Journal of Hepatology.

Cell growth blockage

The study found that, even though hepatoblastoma does not exhibit many
genetic mutations, it does display alterations in certain mechanisms that
control gene activity.

"These are known as 'epigenetic' mechanisms, and their disruption is
significant in cancer development. In particular, we found that an
enzyme called G9a was highly active in these tumors. When we blocked
this enzyme with inhibitory molecules in laboratory experiments, we
could halt the growth of hepatoblastoma cancer cells," the authors of the
study point out.

They also observed that this childhood liver cancer changes the way cells
metabolize nutrients. By blocking G9a, they were able to reverse these
metabolic changes, which play a crucial role in cancer growth.

This study underscores the importance of epigenetic alterations in
hepatoblastoma and suggests that G9a is a promising therapeutic target.
Furthermore, it provides a deeper understanding of the molecular
mechanisms involved in the aggressiveness of childhood liver tumors
and the lack of response to pharmacological therapy. These findings
could lead to the development of new and more effective tools and
therapies for treating this disease.

This multicenter study was conducted within the framework of the

Biomedical Research Networking Center in Hepatic and Digestive
Diseases (CIBEREHD), as part of the Coordinated Project PMed4HB.
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Identifying new therapeutic targets for
hepatoblastoma

Dr. Armengol has also participated, as part of the coordinated project
"Personalized Medicine for Childhood Liver Cancer," in another study
published in the journal Nature Communications. The research addresses
a new challenge in understanding and treating hepatoblastoma:
researchers have developed a mouse model that accurately mimics the
pathological characteristics of hepatoblastoma, especially in the case of
aggressive tumors that present lower survival prospects.

Additionally, using advanced techniques for single-cell RNA sequencing
and complex analysis, scientists identified different subpopulations of
cancer cells in hepatoblastoma, providing a more detailed understanding
of its biology.

One of the most significant contributions of this study is the
identification of genes essential for cancer growth, some of which are
potential therapeutic targets, such as CDK7, CDK9, PRMT1, and
PRMTS through the development of cell lines from this mouse model.

Furthermore, using this experimental hepatoblastoma model, researchers
identified the genes responsible for modulating the response to
chemotherapy. These findings complement the previous study and open
the door to possible targeted treatments for the most aggressive
hepatoblastoma, which lacks specific therapeutic options.

More information: Alex Claveria-Cabello et al, Identification and
experimental validation of druggable epigenetic targets in
hepatoblastoma, Journal of Hepatology (2023). DOI:
10.1016/.1hep.2023.05.031
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