
Indicator for liver health status identified

A high-fat, high-sugar diet damages the liver in the long term. Scientists at the German Cancer Research Center (DKFZ)
have now identified a characteristic change in the molecular signaling pathways of liver cells in mice that were exposed to
such a diet for weeks. It fuels the division activity of hepatocytes and correlates with the risk of patients suffering liver
failure after liver surgery.

Chronic liver diseases are on the increase worldwide. This is mainly due to a high-calorie, high-fat and high-sugar diet. It
damages the liver cells and promotes the development of fatty liver. If fatty liver disease, also known as MASLD (metabolic
dysfunction-associated steatotic liver disease), persists, it can develop into metabolic dysfunction-associated steatohepatitis
(MASH) and eventually degenerate into liver cirrhosis and, in the worst case, liver cancer.

"In order to stop this development, it is essential to understand the molecular mechanisms behind it," says Ursula Klingmüller
from the German Cancer Research Center. "It is important to know indicators that help to assess the status of the
pathological development."

A team from Klingmüller's department has therefore now taken a closer look at how the cellular signaling pathways of the
liver change during this pathological development. To this end, the researchers examined liver cells from mice that had been
fed a high-sugar and high-fat diet for weeks. This diet is considered a model for a Western diet. The animals in the control
group were fed standard food.

The high-calorie diet led to an altered protein composition in the hepatocytes of the mice and to changes in the cellular
signaling pathways. The signaling cascade of the liver cells starts with the growth factor HGF (hepatocyte growth factor),
which is essential for the organ's ability to regenerate. The target molecule of HGF on the hepatocytes is the receptor protein
MET, which belongs to the important tyrosine kinase molecule group. When the growth factor binds, MET is activated with a
phosphate group. Phosphorylated MET stimulates cell division in hepatocytes.

After the weeks of the high-calorie diet, MET was particularly strongly phosphorylated in the hepatocytes of the animals. The
division rate of the liver cells was increased - even in the absence of the growth factor HGF. Based on the findings, the team
led by first authors Sebastian Burbano de Lara, Svenja Kemmer and Ina Biermayer established a mathematical model of the
signaling cascade triggered by HGF. The model can explain how the HGF-triggered MET phosphorylation changes.

The researchers also examined tissue samples from patients who had had part of their liver surgically removed. They found
that the lower the MET phosphorylation in the liver tissue, the better the patients survived the procedure. "At the first glance,
this is a surprising result. The most likely explanation is that the proliferation of liver cells driven by high MET phosphorylation
overloads the organ in the long term, so that it can no longer adequately perform its vital metabolic functions," explains
Sebastian Burbano de Lara.

Study head Ursula Klingmüller adds: "The degree of MET phosphorylation is a measured parameter that provides important
information about the severity of liver disease and the outcome of liver resection. The quantification of MET phosphorylation in
surgical liver samples could provide an easily accessible indicator for predicting the clinical outcome of such operations."
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