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II. FBROME (RIEHERE)

<Ngn3 BEHEREN 7> WaT BRI 2 203 X < Bk 32 70 B3 >
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RLERED 5% ThHhoTo, £ T, SHEEIL. NARWMEEAE% i HFIEOBFIC
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Nkx6.1 & Ngn3 & FHNE S, BT A v A U UHIBEE SRR 2.5 ~ 3512
L,




< Establishment of new method to efficiently induce Ngn3+ endocrine precursor
cells from human iPS cells >

We have already established a basic protocol to make “three-dimensional
whole pancreas” that contains both endocrine and exocrine cells from human iPS
cells. The endocrine content was approximately 5% of the whole tissue that was
almost equal to that in mature organ. However, the size of the induced tissue was
limited and the core region of the tissue showed increased cell death presumably
insufficient oxygenation as the tissue size got bigger. Furthermore, endocrine cells
did not form apparent islet-like cell clusters that prevented from obtaining islet
function. After transplantation into the immune-deficient diabetic mice, the induced
tissue secreted human c-peptide and elevation of human c-peptide level in the blood
was confirmed after glucose stimulation, but they failed to normalize the blood
glucose level of the recipient animal.

This year, we attempted to create a new method to increase the endocrine
content. For this purpose, we analyzed the cell proliferation during murine
endocrine development and found that embryonic Insulin+ cells and Ngn3+ cells do
not actively proliferate whereas Nkx6.1+ trunk cells, the precursor of Ngn3+ cells,
are actively proliferate. Thus, establishing a method to achieve efficient induction of
Nkx6.1 cells and differentiation into Ngn3+ status are thought to be important to
make more endocrine cells. Unfortunately, however, previous mouse studies have
clarified no regulatory mechanism in regulating Nkx6.1 expression. As to the Ngn3,
Notch inhibition has been shown to induce Ngn3 but other mechanism is still
unrevealed.

For seeking the clue, we analyzed the expression levels of important
transcription factors including FoxO1, Pdx1, Ngn3, Nkx6.1 and Hes1 that define
multistep differentiation status of endocrine lineage during mouse
pancreatogenesis. We found they showed very dynamic change at each step and
hypothesized that each transcription factors are not regulated independently but
unknown conductor orchestrates the set of transcription factors. We focused on gene
X and applied the inhibitor of gene X to the induction protocol and found that this
treatment successfully recapitulated the dynamic changes of each transcription
factors on the culture dish and caused accelerated expressions of Nkx6.1 and Ngn3
resulting in the more Ins+ cell production that corresponded 2.5~3 times more than
the previous protocol.
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