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Persistent hyperglycemia induces beta-to-pancreatic polypeptide cell
transdifferentiation
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Persistent hyperglycemia decreases pancreatic 3 - cell function and
survival. As a possible explanation for the reduced (3 -cell mass, previous reports suggested that
non-B cells are increased in obese diabetic mice, although the origin of these cells remains to be
elucidated. In this study, we investigated whether persistent hyperglycemia contributes to the
increase in non-B cells, and whether this is due to the fate conversion of B cells. We employed
genetically non-diabetic and lineage traceable mice, and fed them a high fat diet and treated them
with a low dose of streptozotocin. The mice became hyperglycemic and obese, and their non- cells
were significantly increased similarly to that of the genetically obese diabetic mice.
Interestingly, the increased pancreatic polypeptide (PP)-positive producing cells were found to
originate from the pre-existing B cells.
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Fig. 1 HF/STZ miceas obese diabetic model

(A) Blood glucose levels (left) and body weights (right) of control (gray, n = 8), HF (white, n = 6),
and HF/STZ mice (black, n = 7). (B) Representative images of insulin immunostained pancreas
sections of control, HF, and HF/STZ mice. Brown: insulin. Blood glucose levels (BG) at the time of
tissue harvest are indicated. The chart shows the insulin positive area / islet area (%) of control
(gray circles), HF (white circles), and HF/STZ mice (black cirlces). (C) Bar graphs indicating islet
area / pancreas (%), pancreas weight (mg), and islet mass (mg) of control (gray bars, n = 9), HF
(white bars, n = 5), and HF/STZ mice (black bars, n = 10). Data are means + SEM. *, #, 0, P <

0.05, unpaired #test. .
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Flg. 2 Cell fate analysls of the Islets of HF/STZ mice.

(A, B, C, D) Insulin (INS), PP, glucagon, somatostatin, and GFP expression in HF and HF/STZ
mice. Red: INS, PP, Glucagon, and Somatostatin; green: GFP; blue: DNA stained with DAPI
Arrows indicate INS-positive and GFP-negative cells (A), and PP and GFP double-positive cells (B).
(E) The ratio of INS, PP, Glucagon, Somatostatin, and GFP double-positive cell area / islet area
(%) and PP and INS double-positive area / islet area (%) in HF and HF/STZ mice. (F, G) PP and
INS expression in db/misty, db/db, HF, and HF/STZ mice. Red: PP; green: INS; blue: DNA stained

with DAPI. White arrows indicate PP and insulin double-positive cells. Data are means (SEM). P
<0.05, unpaired test.
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Fig. 4 Enhanced PP expression induced by Pdx1 mRNA knockdown.

(A, B) Pdx7mRNA knockdown in MING cells. Pax7and Ppy mRNA were
measured by RT-PCR at 48 hr (A) and 72 hr (B) after Pdx7 mRNA knockdown (n
=6 in each group). Bar graph showed relative expression of PDX7and Ppy in
control (white) and knock down (black) cells. (C) PDX1 and insulin staining in
MING cells. (D) PDX1 and PP staining in MING cells. White arrows indicate PP-
expressing cells. Green: insulin (INS), red: PDX1 and blue: nuclei stained with
DAPI. Data are shown as means + SEM. *, P < 0.05, unpaired ttest.



