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Examining the beta cell whisperer gene and
its implications for future diabetes therapy

November 2 2022, by Katrin Boes

Wnt4 expression in islets. a Reporter constructs monitoring Wn#4 expression
(Wnt4eGFPCre) and used for lineage tracing (WntdeGFPCre; mTmG).
Expression pattern of Wnt4 revealed by mGFP immunostaining in
Wnt4eGFPCre Tg+; mTmG Tg+ islets at E18.5 (b, ¢), PO (d), P5 (e) and 8 weeks
(f). DAPI marks the nucleus, Insulin p-cells, Glucagon a. cells, as color-encoded.
Expression of Wn# is detected by WNT4 antibody in 8 weeks WT islet (g).
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Transcription of Wnt4 (GFPCre) 1s detected by GFP immunostaining in
Wnt4eGFPCre Tg+ islets at 8 weeks (h) and 1 year (i). b’-d’, h’ and i’, High
magnification of yellow squares in corresponding panels. e’—e””, split channels of
the yellow square in (e). Scale bar 100 um in (b—i, d”), 25 wm in (b’, ¢’), and 10
wm in (h’, i’). Representative images are from three independent samples.

Credit: Nature Communications (2022). DOI: 10.1038/s41467-022-33841-5

Diabetes, which affects millions of people worldwide, develops when the
body either generates insufficient amounts of the hormone insulin— a
hormone that maintains healthy blood sugar—or when the body cannot
effectively use the insulin it produces.

When the number of beta cells is too low or they aren't functioning
properly, there isn't enough insulin getting released. Beta cells
communicate with each other to secrete insulin in a coordinated manner.

An international team of scientists from the Max Planck Institute of
Molecular Cell Biology and Genetics (MPI-CBG) in Dresden, Germany,
the Paul Langerhans Institute Dresden (PLID), and the Universities of
Oulu, Finland and Copenhagen, Denmark now shows that the gene Wnt4
in beta cells enables them to sense glucose and release the hormone
insulin that enables other cells in the body to store glucose. These
insights could help to create replacement beta cells for diabetes therapy
in the future.

At birth, a baby starts to eat food and turns it into energy. Many nutrients
can be converted to sugar (glucose) and be released into the bloodstream.
Higher blood sugar levels signal the beta cells in the pancreas to release
insulin, which lets the blood sugar into the cells to use or store it as
energy. However, at different stages of life, the food-sensing beta cells
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need to adapt to different foods and needs.

In a recent study in Nature Communications, Anne Grapin-Botton,
director at MPI-CBG, and her team in Dresden and at the Novo Nordisk
Foundation Center for Stem Cell Biology in Copenhagen, Denmark,
together with colleagues from the Faculty of Medicine Carl Gustav
Carus of the Technische Universitit Dresden found that the gene Wnt4
becomes active in food-sensing beta cells as they mature in early
postnatal life.

How it all began

The discovery of the role of Wnt4 in the development of a pancreas
started in the 1990s at Harvard University, when Anne Grapin-Botton, a
postdoctoral researcher at that time, discussed with Seppo Vainio, now a
research unit leader at the University of Oulu. "I remember that when I
worked with Wnt4 in kidney development, we speculated that this signal
would have a role in the development of the pancreas too," says Seppo
Vainio. But the researchers were lacking the right tools at that time.

Over 20 years later, postdoctoral researcher Keiichi Katsumoto in the lab
of Anne Grapin-Botton was keen on finding out what function the gene
Wnt4 has in pancreas development. In the meantime, the lab of Vainio at
Oulu had further developed their mouse models: "With all these tools,
we could target Wnt4 function in pancreas development and physiology
with Anne Grapin-Botton's research lab," says Seppo Vainio.

Exciting communication between beta cells

Keiichi Katsumoto describes what he observed: "We found that the gene
Wnt4 is expressed in beta cells during the maturation of the cell. The
cells that start expressing Wnt4 stop proliferating and become more
functional. We saw that with less Wnt4, the beta cell secretes less
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insulin." The team found that even though the beta cells were able to
detect sugar in the blood, they secreted less insulin in response to
glucose.

"When we saw that mice without the gene Wnt4 were becoming
diabetic, we knew we had found something important, but we did not
understand how it was acting," says Anne Grapin-Botton, who supervised
this study.

"We understood from work in other organs, notably our collaborator
Seppo Vainio and his colleagues, that this gene is a signal sent by cells to
others. It was exciting to find communication between beta cells in the
pancreas, its conservation across several animal species and the
mechanisms by which it operates, notably the profound metabolic
changes it provokes in beta cells. However, we do not understand yet if
beta cells release Wnt4 constantly or under special circumstances. This
will be something, we want to explore in the future."

"The results also suggest that the increase of Wnt4 shortly after birth
enables beta cells to mature," says Katsumoto. "Our next step is to
understand why Wnt4 becomes expressed as the cells mature." Those
results could support the development of replacement beta cells for
diabetes therapy with added Wnt4 to promote maturation.

More information: Keiichi Katsumoto et al, Wnt4 is heterogeneously
activated in maturing [-cells to control calcium signaling, metabolism
and function, Nature Communications (2022). DOI:
10.1038/s41467-022-33841-5

Provided by Max Planck Society

4/5


https://medicalxpress.com/tags/animal+species/
https://medicalxpress.com/tags/cells/
https://dx.doi.org/10.1038/s41467-022-33841-5
https://dx.doi.org/10.1038/s41467-022-33841-5

MedicalZpress

Citation: Examining the beta cell whisperer gene and its implications for future diabetes therapy
(2022, November 2) retrieved 8 May 2023 from https://medicalxpress.com/news/2022-11-beta-

cell-gene-implications-future.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

5/5


https://medicalxpress.com/news/2022-11-beta-cell-gene-implications-future.html
https://medicalxpress.com/news/2022-11-beta-cell-gene-implications-future.html
http://www.tcpdf.org

