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Isolation Purification and Identification of Epithelial
Cells Derived from Fetal Islet-like Cell Clusters
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Abstract The aim of this article is to provide methods for the isolation and identification of pancreatic stem cells and cell source
for research and therapy of diabetes. ICCs were isolated by collagenase [V digesting and then cultured epithelial cells were
purified from monolayer cultured ICCs. The growth curve of the epithelial cells was measured by MTT. The expression of
molecular markers in the cells was identified by immunohistochemical staining. The surface markers in the epithelial cells were
analyzed by FACS. Epithelial cells were purified from isolated human fetal ICCs and passaged 40 times and 10° ~ 10% cells were
cryopreservated per passage. The growth curve demonstrated that the epithelial cells proliferated rapidly. The epithelial cells
expressed PDX-1 PCNA CK-7 CK-19 Nestin Glut2 and Vimentin but Insulin was undetected. The cells expressed
CD29 CD44 and CD166 but did not express CD11a CD14 CD34 CD45 CD90 CD105 and CD117. Taken together

these results indicate that self-renewable epithelial cells can be isolated and purified from human fetal pancreas. These also show

that the epithelial cells originate from ducts and have the characteristics of pancreatic stem cells.

Key words fetal pancreas pancreatic stem cells islet-like cell clusters ICCs  epithelial cells
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Fig. 7 FACS analysis of the surface markers in HFIECs
CD29 CD44 and CD 166 were positive CD1la CD14 CD34 CD45 CD90 CDI105 and CD117 were negative.

© ‘Fﬁ%&ﬂi%ﬁﬁﬁﬁﬁgﬂﬂﬁé‘ﬁﬁﬁﬂ http://journals. im. ac. cn

HFIECs



Chinese Journal of Biotechnology

2007 Vol.23 No.2

250
B HFIECs
PDX-1 v Glut2
PDX-1
" pDX-1 B
12-14
PDX-1
PCNA s HFIECs Shaki 2
PDX - 1 PCNA Mot
CD45 Zhang *
16
Gy sp CD44 CD90  CDI4 CD34
k19 D38 CD45 CDI17 CDI33 Lin
DX CR-19 nestin CD29 CD44
B -Wei
onner e CD105 CDY0 CD14 CD34 CD45 CDI133
CK-19
; BMSC
Hao
HFTECs
CK-19
CD29 CD44 CD166 CDlla CD14
8 CD34 CD45 CD90 CD105 CD117 CD29
D44 D4
HFTECs CK-19 ¢ @
CK-7 CD90  CD105
. HFTECs
Nestin
Nestin
B-20 lewski HFIECs
Nestin hNIP cells PDX-1 PCNA CK-7 CK-
Nestin 19 Glut2 Nestin Vimentin CD29 CD44
Hoo T Insulin ~ CD45 CD9O CDI10S
CK-19
Nestin ~ Vimentin
Nestin REFERENCES
Vimentin - EMT
HFIECs Nestin Vimentin Hao 1 Shapiro AM  Lakey JR Ryan EA et al. Islet transplantation in
EMT seven patients with type 1 diabetes mellitus using a glucocorticoid-
EMT free immunosuppressive regimen. N Engl ] Med 2000 343 4
230 - 238.
B EMT 2 Massimo T. Regeneration of the pancreatic 3 cell. The Journal of
B Nestin Clinical Investigation 2005 115 1 5-12.
CK-19° . Hao 3 Bonner-Weir S Weir GC. New sources of pancreatic [-cells.
Nestin Nestin Nature Biotechnology 2005 23 7 857-861.
4 Bonner-Weir S Taneja M Weir GC et al. In vitro cultivation of
Pang 2 11d human islets from expanded ductual tissue. Proc Natl Acad Sci
USA 2000 97 14 7999 — 8004.
Glut2
5 Zulewski H  Abraham EJ  Gerlanch MJ et al. Multipotential
nestin-positive  stemeells isolated from adult pancreatic islets
Glui2 differentiate ex wvivo into pancreatic endocrine  exocrine  and
Glut2 © vh E Rt henoRpert Diahde 52008 250 3 £p 520 ;333 s, im. ac. on



251

10

11

12

13

14

15

Lechner A Nolan AL Blacken RA et al. Redifferentiation of
insulin-secreting cells after in wvitro expansion of adult human
pancreatic islet tissue. Biochemical and Biophysical Research
Communications 2005 327 581 —588.
Otonkoski T Besttie GM  Mally MI et al. Nicotinamide is a
potent inducer of endocrine defferentiation in cultured human fetal
pancreatic cells. J Clin Invest 1993 92 9 1459 - 1466.
Besttie GM  Levine ' Mally MI et al. Acid-galactosidase a
developmentally regulated marker of endocrine cell precursors in the
human fetal pancreas. J Clin Endocrinology Metabolism 1994 78
5 1232 -1240.
Otonkoski T Cirulli V' Beattie GM et al. A role for hepatocyte
growth factor/scatter factor in fetal mesenchyme-induced pancreatic
B-cell growth. Endocrinology 1996 137 7 3131 -3139.
Ohlsson H Karlsson K Edlund T. IPF-1 a homeodomain-
containing transactivator of the insulin gene. EMBO J 1993 12
11 4251 -4259.
Dutta S Bonner-weir S Moutminy M
linked to late-onset diabetes Nature 1998 392 6676  560.

Dutta S Cannon M Peers B et al. PDX PBX complexes are

et al. Regulatory factor

required for mnormal proliferation of pancreatic cells during
development. Proc Natl Acad Sci USA 2001 98 3 1065 -
1070.

McKinnon CM  Docherty K. Pancreatic duodenal homeobox 1 PDX
1 a major regulator of beta cell identity and function. Diabetologia
2001 44 1203 - 1214.

Holland AM Hale MA Kagami H et al. Experimental control of
pancreatic development and maintenance. Proc Natl Acad Sci USA
2002 99 19 12236 - 12241.

Bravo R Macdonald-Bravo. Existence of two populations of cyclin/
proliferating cell nuclear antigen during the cell cycle association
with DNA replication sites. The Journal of Cell Biology 1987
105 1549 - 1554.

16

17

18

19

20

20

22

23

24

25

© hEH SRR W TR A iE R

Gmyr V. Kerr-Conte J Belaich S. Adult human cytokeratin 19-
positive cells reexpress insulin promoter factor 1 in witro further
evidence for pluripotent pancreatic stem cells in humans. J
Diabetes 2000 49 10 1671.

Hao E Tyrberg B Tltkin-Ansari P et al. Beta-cell differentiation
from nonendocrine epithelia cells of the adult human pancreas.
Nature medicine 2006 12 3 310 - 316.

Lardon J] Rooman I Bouwens L et al. Nestin expression in
pancreatic stellate cells and angiogenic endothelial cells. Histochem
Cell Biol 2002 117 535-540.

Humphrey RK  Bucay N Beattie GM et al . Characterization and
isolation of promoter- defined nestin-positive cells from the human
fetal pancreas. Diabetes 2003 52 2519 —2525.

Klein T Ling Z Heimberg H et al. Nestin is expressed in
vascular endothelial cells in the adult human pancreas. J Histochem
Cytochem 2003 51 6 697 —706.
Gershengom MC  Hardikar AA Wei C] et al. Epithelial-to-
mesenchymal transition generates proliferative human islet precursor
cells. Science 2004 306 2261 —2264.

Pang K Mukonoweshuro C~ Wong GC. Beta cells arise from
glucose transporter type 2 Glut2 -expressing epithelial cells of the
developing rat pancreas. Proc Natl Acad Sci USA 1994 91 9559
- 9563.

Suzuki A Nakauchi H Taniguchi H. Prospective isolation of
multipotent pancreatic progenitors using flow-cytometric cell sorting.
Diabetes 2004 53 2143 - 2152.

Zhang . Hu J Hong TP et al. Monoclonal side population
progenitors isolated from human fetal pancreas. Biochemical and
Biophysical Research Communications 2005 333 603 — 608.

Lin HT Chiou SH Kao CL et al. Characterization of pancreatic
stem cells derived from adult human pancreas ducts by fluorescence

activated cell sorting. World J Gastroenterol 2006 12 28 4529

http://journals. im. ac. cn





