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Abstract
Background: Despite a recent breakthrough in human islet transplantation for treating diabetes mellitus, the
limited availability of insulin-producing tissue is still a major obstacle. This has led to a search for alternative
sources of transplantable insulin-producing cells including pancreatic duct cells. We aimed to establish in
vitro culture of pancreatic duct cells from a partial pancreas tissue in human, which could be harnessed to
differentiate into pancreatic [ cells.

Methods: We isolated pancreatic duct cells from small pieces of pancreas tissue (1~3 g) derived from
non-diabetic humans (n = 8) undergoing pancreatic surgery due to cancer. Pancreas tissue was finely minced
after injection of collagenase P into the parenchyma. The mince was incubated in a shaking water bath at
37C for 25 min and passed through a 150 um mesh. The released cells were recovered, washed, and plated
in a dish containing CMRL culture medium with serum.

Results: Isolated pancreatic cells grew in monolayer and became confluent in 1~2 wks showing typical
epithelial cobblestone morphology. Immunochemistry demonstrated that ~90% of the cultured cells were
cytokeratin7-positive duct cells. To induce [ cell differentiation, the cells were incubated in DMEM/F12
culture medium without serum. In addition, treatment with Matrigel overlay, exendin-4, cholera toxin or
forskolin was done. Though [ cell differentiation was found by immunostaining and RT-PCR, the
differentiation efficiency was very low. Over-expression of neurogenin-3 by recombinant adenovirus did not
increase 3 cell differentiation of the cultured duct cells significantly.

Conclusion: We established in vitro culture of pancreatic duct cells from a partial pancreas tissue in human,
which differentiate into pancreatic cells. However, a strategy to optimize [ cell differentiation in this model
is needed. (J Kor Diabetes Assoc 31:236~242, 2007)
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Fig. 1. Design of recombinant adenovirus.
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Folol] exendin-4 (10 nM), cholera toxin (100 ng/mL) It
T forskolin (2 M) 52 7lslsict

I Aol AES] WAls el Fad Jae
ghhar deFl AARIAR] neurogenin3'™' Y- WS Al
23} ofdlliento|H2~(Adv-ngn3) & AlFslod(Fig. 1) ekl
HTAZol| ZHd A Z K multiplicity of infection: 20, 14]7F
Aa)). HET-2ZE green fluorescent proteing sl =
oltliculolel(Adv-gfp) & AHg3ldck olwl A g
~50% |3t}

ok 12} glE AL8351o] streptavidin-biotin-peroxidase
and alkaline phosphatase S o] 83k guinea pig

anti-insulin (1:200, Linco), mouse anti-cytokeratin 7 (CK7).
1%} g uba) wijekst ¥ PBSE AlEslal 3-amino-9
-ethylcarbazole (AEC) (ScyTek Laboratories Inc.) X
3.3’-diaminobenzidine (DAB) (Sigma)< H7}sIich

Double immunostainingS ]38l 3FFidIH-S A
)3T, streptavidin-conjugated donkey anti-guinea pig
Texas red$} donkey anti-mouse fluorescein isothiocyanate
(1:100 dilution, Jackson ImmunoResearch)-S 22}k 2 A}
Sslsiek

4. RT-PCR

% RNA9] 3322 Trizol reagent kit (Life Technologies)
< A8sek 05 ngel ¥ RNAZHE] Superscript 11

Table 1. Sequences of oligonucleotide primers and PCR conditions

Gene Size 5’ Oligonucleotide 3’ Oligonucleotide Annealing (C)  Cycle
Insulin 179 TCACACCTGGTGGAAGCTC ACAATGCCACGCTTCTGC 55 19
Glucagon 236 ATGAACGAGGACAAGCGC TTCACCAGCCAAGCAATG 59 23
Cyclophilin 458 CCCACCGTGTTCTTCGAC ATCTTCTTGCTGGTCTTGCC 59 23
18s rRNA 488 - - 55 19

Fig. 3. Cytokeratin 7 (CK7) immunostaining. A, human pancreas (x100); B, human pancreas (x200); C, Isolated
pancreatic cells; D, Cultured pancreatic cells 4 days after isolation.
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(Fig. 5). Exendin-4, cholerat toxin, 3= forskolin 55 *|
2]3ls ulell’= 17l mRNA Q| a2 thzol] nlaf Xjo]
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of ubigho 2 HRLAESIA WIEMLE s SshEze)

cystic

CKT7/Insulin

Fig. 5. Matrigel overlay on pancreatic duct cells cultured in differentiation medium for 4 week. A, B, morphology under

inverted microscope; C, CK7 staining; D, insulin staining.

239



2z M 31A H33, 2007

FK

marker control

Ex4

CT

18S rRNA

insulin

Fig. 6. RT-PCR of insulin mRNA from pancreatic duct cells 3 days after treatment of forskolin (FK), exendin-4 (Ex4)

or cholera toxin (CT).
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Fig. 7. RT-PCR of insulin and glucagon mRNA from pancreatic duct cells after adenoviral overexpression of

neurogenin3 (Adv-ngn) or green fluorescent protein (Adv-gfp).
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