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Generation of pancreatic exocrine cells from iPS cells and delivery of
pancreatic digestive enzymes into the gastrointestinal tract by pancreatic

exocrine tissue transplant
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Exocrine pancreatic insufficiency, caused by disease-induced loss of
pancreatic exocrine cells, may be treated through regenerative stem cell technologies that
facilitate the production of pancreatic exocrine cells from induced pluripotent stem cells (iPSCs).
However, delivering the digestive enzymes produced in the transplanted cells to the gastrointestinal

tract remains a challenge. Human iPSCs were differentiated into pancreatic exocrine cells by
stage-specific treatment with growth factors and chemical compounds, and the differentiated
pancreatic cells were implanted into the gastric submucosal space of nude rats with ablation of
muscularis mucosa. The transplanted cells were engrafted, and amylase was detected in the gastric
jJuice in some cases.
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Stage 1-5 Day6 Day9 Dayl1
Day17
Day31 Stage 1 StemPro34 medium

Life Technologies, Carlsbad, CA, USA 50 pg/mL ascorbic acid Sigma-Aldrich,
St. Louis, MO, USA 2 mM L-glutamine Sigma-Aldrich 400 uM 1-thioglycerol Sigma-

Aldrich Stage 2-5 improved MEM medium Life
Technologies 1% B27 supplement Life Technologies , 400 pM monothioglycerol

Sigma-Aldrich Stage 4 30ml
Stage 5 10 cm HydroCell plate

CellSeed, Tokyo, Japan
Stage 1 day 3 100 ng/mL Activin
A R&D Systems, Minneapolis, MN, USA 3 p M CHIR 99021 TOCRIS Bioscience, Bristol,

UK Stage 1 day 4-5 CHIR 99021 100 ng/mL Activin A
Stage 2 day 6-8 50 ng/mL KGF Peprotech, Rocky Hill, NJ, USA 10
mM SB431542 TOCRIS 1 py M dorsomorphin Calbiochem, La Jolla, CA, USA
Stage 3 day 9-10 3 nM TTNPB Sigma-Aldrich 2.5 p M cyclopamine Sigma-
Aldrich 50 ng/mL Noggin StemRD, Burlingame, CA, USA Stage 4 day
11-16 50 ng/mL KGF 50 ng/mL Noggin 50 ng/mL EGF Peprotech
Stage 2 Stage 3 Stage 4 2

8-10 F344/Jcl
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F344/Jcl 24
lcm
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Lansoprazole Takeda, Osaka, Japan 10
mg/kg/day 21
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