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The protein complex mTORC1 is a central regulator of cell metabolism.
In the active state, it stimulates anabolic processes and increases the
production and storage of proteins and lipids. Researchers from the
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German Leibniz Institute for Age Research in Jena and the Dutch
Ageing Institute ERIBA in Groningen discovered how mTORC1
regulates metabolism: It controls the expression of a specific variant of
the transcriptional regulator C/EBPβ. Elimination of this variant in mice
results in a healthy metabolism, leanness and improved insulin
sensitivity. The study may provide a basis for novel strategies for the
treatment of metabolic diseases such as obesity and type II diabetes.

The mTORC1 (mammalian target of rapamycin complex 1) is a central
regulator of cell metabolism and its activity is regulated by nutrient
availability and growth signals. If activated, it stimulates anabolic
metabolism and enhanced production of proteins and lipids. The
resulting increase in biomass is a prerequisite for tissue growth. Hyper-
activation of mTORC1 by overfeeding may result in obesity and is
believed to promote metabolic disorders such as type II diabetes. In
contrast, a calorie restricted diet decreases mTORC1 activity. This
improves metabolic health and increases life span in many species up to
mammals. Many researchers have focused on mTORC1 function during
the past years because of its crucial role in metabolism. However, little is
known about factors that are specifically controlled by mTORC1 and
that are responsible for the regulation of genes that are important for
metabolic adjustments.

Now, researchers from Leibniz Institute for Age Research – Fritz
Lipmann Institute (FLI) in Jena, Germany, and European Research
Institute for the Biology of Ageing (ERIBA) in Groningen, Netherlands,
found a mechanism through which mTORC1 regulates metabolic
processes. The research results were published in renowned journal 
EMBO Reports.

Switching on and off metabolic gene transcription

"Researchers already know a lot about how mTORC1 is activated by
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nutrient supply. But little is known about the downstream factors that
regulate metabolic genes and thereby determine the metabolic state of an
organism", Prof. Dr. Cornelis Calkhoven (ERIBA), former group leader
at FLI, explains. A main function of mTORC1 is the stimulation of
mRNA translation, which is the crucial and final process in gene
expression that results in production of the biologically active proteins.
"We now found a factor – C/EBPβ - which is controlled by mTORC1",
Calkhoven continues. C/EBPβ is a gene regulator that controls various
metabolic genes. Within cells, there exist two kinds of C/EBPβ: the long
variant is a gene activator, whereas the short variant suppresses genes.

"Our data show that mTORC1 specifically promotes the formation of
the short variant of C/EBPβ", Dr. Christine Müller (ERIBA), former
researcher at FLI, states. The researchers used a mouse model in which a
mutation in the C/EBPβ gene prevents the production of the short
C/EBPβ variant even if mTORC1 is activated. "Intriguingly, our data
show that mice with this mutation display an improved metabolic
phenotype, including reduced fat metabolism and fat accumulation, and
improved insulin sensitivity and glucose tolerance", Dr. Laura Zidek,
Postdoc at FLI, emphasizes the findings.

Healthy metabolism

"The healthy metabolic phenotype we observed in our mouse model is
similar to what is found under calorie restriction", Calkhoven explains.
Interestingly, these positive effects can be achieved without reduction in
food intake: the mice are lean but sated.

"Our study shows that the mechanism regulating the formation of
C/EBPβ variants is an important molecular switch in the metabolic
pathway controlled by mTORC1. Thus, pharmacological targeting of
C/EBPβ isoform expression may provide a promising strategy for the
treatment of metabolic diseases such as obesity and type II diabetes
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thereby extending health span.

  More information: "Deficiency in mTORC1-controlled 1 C/EBPβ
-mRNA translation improves metabolic health in mice." EMBO Rep.
2015. pii: e201439837. DOI: 10.15252/embr.201439837
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