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OVERVIEW

The Organ Crosstalk in Metabolic Diseases Group investigates how 
metabolic alterations associated with obesity disrupt inter-organ 
communication and promote cardiometabolic diseases  and cancer. 
We study stress kinases, mitochondrial dysfunction, circadian 
disruption and endocrine signals derived from adipose tissue, 
liver and muscle. Using multi-omics approaches in plasma, mouse 
models and human cohorts, we identify circulating proteins and 
metabolites that function as biomarkers and therapeutic targets. 
Our goal is to understand how metabolic imbalance drives tumour 
initiation and progression, and to develop strategies that restore 
systemic metabolic homeostasis.

The alteration of adipose tissue and, consequently, the secretion of 
adipokines. We have observed that during obesity, stress kinases 
are activated within adipose tissue, mitochondria become 
dysfunctional, and the circadian clock is altered. Our aim is to 
discover how these factors trigger adipose tissue dysfunction and 
its associated comorbidities. The primary focus of our investigation 
lies in unravelling the endocrine function of adipose tissue, with 
particular attention to the distinctive role of brown adipose tissue 
in thermogenesis.

The onset of chronic inflammation, which is associated with an 
increased risk of cancer. We aim to comprehend how stress kinases 
and metabolic alterations within inflammatory cells impact cancer  
development.

Cell metabolism alteration as a driver of disease. Metabolism controls 
the functionality of cells in our body, as it is their mean of obtaining 
ATP to carry out their functions or, in the case of tumours, to 
proliferate. Therefore, as alterations in cellular metabolism can 
serve as drivers of diseases, the modulation of metabolism offers 
new therapeutic approaches for cardiovascular diseases and cancer. 
By manipulating the metabolism of animal models, we aim to 
understand how it affects the development of such diseases.

The role of exercise in disease prevention and progression. We are 
also studying how exercise can positively impact health, not only 
in metabolic diseases but also in cancer. The group investigates 
how exercise affects cellular processes, such as the activation of 
myokines, which may play a role in inhibiting tumour growth and 
improving metabolic health.
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ORGAN CROSSTALK IN 
METABOLIC DISEASES GROUP

“This year, our group was 
awarded both an ERC 
Synergy Grant and a CRIS 
Cancer Foundation grant to 
uncover how adipose tissue 
regulates heart metabolism 
and function and drives 
obesity-associated liver 
cancer.”
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ERC Synergy Grant ADIPOhealth: a transformative 
framework for understanding metabolic crosstalk

The ADIPOhealth project aims to identify novel metabokines 
— including proteins, metabolites, extracellular vesicles and 
microRNAs — that mediate inter-organ communication between 
adipose tissue and the heart. By integrating multi-omics analyses 
of human cohorts and mouse models, we will define how alterations 
in adipose tissue secretomes drive cardiometabolic disease and 
identify new therapeutic targets.

Our preliminary findings demonstrate that mitochondrial 
dysfunction in adipose tissue can directly induce cardiomyopathy 
through harmful circulating factors, highlighting adipose tissue as 
a central regulator of cardiac metabolic plasticity.

Together, our recent discoveries and the ADIPOhealth programme 
establish a comprehensive conceptual framework in which 
metabolic tissues function as endocrine organs that coordinate 
systemic physiology and disease progression through circulating 
signals. s

RESEARCH HIGHLIGHTS

Deciphering inter-organ crosstalk in metabolic disease 
and cancer

Over the past year, our research has significantly advanced the 
understanding of how metabolic tissues communicate to regulate 
systemic physiology and disease progression. Our work combines 
mechanistic studies, multi-omics approaches and translational 
models to uncover endocrine pathways linking metabolism, exercise 
and organ function.

Muscle–brain crosstalk: a molecular pathway regulating 
physical activity and metabolic health

We have identified a previously unknown endocrine signalling axis 
through which skeletal muscle regulates spontaneous physical 
activity. We demonstrated that exercise activates p38γ signalling 
in muscle, triggering the secretion of the myokine IL-15. This 
circulating factor acts on the motor cortex to enhance locomotor 
activity, revealing a novel muscle–brain communication pathway.

Genetic and physiological analyses showed that the activation 
of this pathway protects against obesity, diabetes, and hepatic 
steatosis by increasing voluntary physical activity and systemic 
energy expenditure. Importantly, the presence of this axis in 
humans highlights its therapeutic potential for metabolic diseases 
and conditions associated with physical inactivity.

These findings establish skeletal muscle as a central endocrine 
regulator of behaviour and systemic metabolism, providing a 
mechanistic framework to understand how exercise exerts 
widespread protective effects.

Adipose mitochondria as regulators of systemic energy 
homeostasis

We have also uncovered a key role for mitochondrial regulation 
within adipose tissue in controlling systemic metabolism. Our 
studies identified the mitochondrial protein MCJ/DnaJC15 as a 
critical negative regulator of brown adipose tissue thermogenesis. 
We demonstrated that the loss of MCJ enhances mitochondrial 
activity, increases fatty acid oxidation and glycolytic flux, and 
protects against diet-induced obesity.

Mechanistically, MCJ deficiency promotes adaptive thermogenesis 
independently of classical UCP1 pathways through the activation of 
stress-response signalling and metabolic remodelling. These findings 
position adipose mitochondrial regulation as a key determinant of 
systemic metabolic adaptation and highlight MCJ as a promising 
therapeutic target for obesity and metabolic disease.

FIGURE 1 Obesity is a systemic disease 
driven by adipose tissue dysfunction. In 
obesity, adipocytes undergo metabolic 
and mitochondrial alterations that 
change their secretory profile, leading 
to the release of abnormal levels of 
metabokines—including proteins, lipids, 
peptides, extracellular vesicles and 
regulatory RNAs. These circulating signals 
disrupt the function of distant organs 
such as the brain, heart, liver, muscle 
and immune system, promoting chronic 
inflammation, metabolic imbalance and 
increased cancer risk.

FIGURE 2 MCJ deficiency promotes 
brown adipose tissue thermogenesis 
through mitochondrial stress signalling. 
In obesity, MCJ acts as a mitochondrial 
brake that limits brown adipose tissue 
(BAT) thermogenic activity. The loss of 
MCJ enhances mitochondrial respiration, 
fatty acid oxidation and glycolytic flux, 
triggering a mitochondrial stress response 
that activates eIF2α signalling. This 
UCP1-independent pathway increases 
thermogenesis, protects against diet-
induced obesity and improves systemic 
metabolic homeostasis.
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