
 

New study shows glutaminase 2 regulates
glucose metabolism in pancreatic beta-cells
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Researchers from Chiba University in Japan have found that GLS2 has an
important role in glucose homeostasis under conditions of hyperglycemia.
Credit: Sawako Suzuki from Chiba University, Japan

Glutaminase 2 (GLS2) is a master regulator of glutaminolysis. GLS2
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converts glutamine to glutamate, thereby playing a role in cellular energy
production. GLS2 is abundant in the liver, and is also found in
pancreatic β-cells. However, the role of GLS2 in pancreatic islets—in
which both ɑ- and β- cells are present—associated with glucose
metabolism is currently unknown.

Glucose homeostasis is known to be maintained by an intricate and
complex interaction between the liver, pancreatic ɑ- cells (which make
glucagon), pancreatic β-cells (that make insulin), and associated organs,
such as the intestines, skeletal muscles, and fat tissue.

Researchers from Chiba University in Japan had previously identified
GLS2 as a target gene for p53, thereby functioning as a tumor
suppressor. Since diabetes and cancer are closely related, they decided to
further examine the role of β-cells-specific GLS2 in glucose homeostasis
.

In the present study, they have uncovered the role of GLS2 in glucose
homeostasis. They did so by using a mouse model, in which GLS2 was
conditionally deleted in pancreatic β-cells, known as Gls2 CKO mice,
along with a human pancreas islet gene data repository. Their findings
were published online in Scientific Reports. The study was led by Ms.
Hannah Deguchi-Horiuchi, a doctoral student, and senior lecturer
Sawako Suzuki and co-authored by Prof. Koutaro Yokote from Chiba
University.

"Our previous work identified GLS2 as a target of p53, which governs
ferroptosis, and showed that GLS2 had tumor suppressor function in
vivo. We also knew that the GLS2 metabolite of glutamate regulated
glucose-stimulated insulin production and hypothesized that the enzyme
had a role to play in glucose homeostasis in pancreatic islets. This study
offers important insights as diabetes and cancer may share a common
molecular basis in their pathogenesis," explains Dr. Suzuki regarding the
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group's motivation to pursue the research.

The research team compared glucose homeostasis between Gls2
knockout (Gls2 CKO) and control (RIP-Cre) mice.

"When fed a high-fat diet, we found that GLS2 and p53 expression
increased in pancreatic β-cells from RIP-Cre mice. Conversely, the Gls2
CKO mice developed diabetes mellitus, insulin resistance, and sustained
glucose production. Paradoxically, insulin secretion was suppressed and
glucagon secretion elevated despite the high blood glucose levels in Gls2
CKO mice," says Dr. Suzuki. "This shows that impaired GLS2 activity
drives the onset of diabetes mellitus by exacerbating the disrupted
insulin and glucagon regulation."

The research group's findings were validated in separate experiments in
which GLS2 was silenced in pancreatic β-cells generated from a mouse
cell line. Once again, insulin secretion was seen to be reduced. Further,
human pancreatic islet cell gene expression data from diabetic donors
showed an increase in GLS2 expression. Lastly, in line with the Gls2
knockout mouse data, downregulated GLS2 in pancreatic β-cells from
diabetic donors was paradoxically linked to suppressed insulin and
enhanced glucagon gene expression.

These findings show that pancreatic β-cell GLS2 is intricately involved
in regulating glucose levels under conditions of hyperglycemia. But are
there any long-term therapeutic applications for this research?

Indeed, this study emphasizes that developing tailor-made diabetic
medications must incorporate a patient's genetic information along with
data on blood glucose levels, metabolic status, age, duration of diabetes,
and family history of the disease.

Dr. Suzuki concludes, "We need to delve deeper into the
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GLS2-regulated glucose metabolism. Patients harboring GLS2 loss-of-
function gene alterations could inherently have the potential to develop
diabetes mellitus. In the future, GLS2 could even be a therapeutic target
for patients suffering from this debilitating disease."

  More information: Hanna Deguchi-Horiuchi et al, Pancreatic β-cell
glutaminase 2 maintains glucose homeostasis under the condition of
hyperglycaemia, Scientific Reports (2023). DOI:
10.1038/s41598-023-34336-z
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