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Treatment of human islets with the histone methyltransferase inhibitor Adox
results in co-localization of the beta-cell specific transcription factor PDX1
(white) in a substantial sub-population of glucagon-positive cells (red), indicating
partial endocrine cell-fate conversion. Credit: Nuria Bramswig, Perelman School
of Medicine, University of Pennsylvania
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For years researchers have been searching for a way to treat diabetics by
reactivating their insulin-producing beta cells, with limited success. The
"reprogramming" of related alpha cells into beta cells may one day offer
a novel and complementary approach for treating type 2 diabetes.
Treating human and mouse cells with compounds that modify cell
nuclear material called chromatin induced the expression of beta cell
genes in alpha cells, according to a new study that appears online in the 
Journal of Clinical Investigation.

"This would be a win-win situation for diabetics - they would have more
insulin-producing beta cells and there would be fewer glucagon-
producing alpha cells," says lead author Klaus H. Kaestner, Ph.D.,
professor of Genetics and member of the Institute of Diabetes, Obesity
and Metabolism, Perelman School of Medicine, University of
Pennsylvania. Type 2 diabetics not only lack insulin, but they also
produce too much glucagon.

Both type 1 and type 2 diabetes are caused by insufficient numbers of
insulin-producing beta cells. In theory, transplantation of healthy beta
cells – for type 1 diabetics in combination with immunosuppression to
control autoimmunity - should halt the disease, yet researchers have not
yet been able to generate these cells in the lab at high efficiency, whether
from embryonic stem cells or by reprogramming mature cell types.

Alpha cells are another type of endocrine cell in the pancreas. They are
responsible for synthesizing and secreting the peptide hormone glucagon,
which elevates glucose levels in the blood.

"We treated human islet cells with a chemical that inhibits a protein that
puts methyl chemical groups on histones, which - among many other
effects - leads to removal of some histone modifications that affect gene
expression," says Kaestner. "We then found a high frequency of alpha
cells that expressed beta-cell markers, and even produced some insulin,
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after drug treatment.

Histones are protein complexes around which DNA strands are wrapped
in a cell's nucleus.

The team discovered that many genes in alpha cells are marked by both
activating- and repressing-histone modifications. This included many
genes important in beta-cell function. In one state, when a certain gene is
turned off, the gene can be readily activated by removing a modification
that represses the histone.

"To some extent human alpha cells appear to be in a 'plastic' epigenetic
state," explains Kaestner. "We reasoned we might use that to reprogram 
alpha cells towards the beta-cell phenotype to produce these much-
needed insulin-producing cells."
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