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Cell sheet fabrication of hepatocyte-like cells differentiated
from adipose tissue mesenchymal stem cells
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Abstract: Adult pluripotent stem cells, such as mesenchymal stem cells derived from bone marrow and adipose tissue are capable
of multilineage differentiation. Although autologous stem cell transplantation is an effective alternative to organ transplantation, the
loss of cell viability and differentiation confinement of implanted cells has largely impaired the therapeutic efficacy. To produce
biomaterial-free liver construct to integrate into living tissue, we isolated adipose mesenchymal stem cells and subjected them to a
delicate culture configuration to mediate the hepatocyte differentiation. The differentiated hepatocyte-like cells were then inoculated
onto poly (N-isopropylacrylamide) (PNIPAAm) grafted cell culture dish. By lowering the culture temperature to 20°C, cells detached
from the dish surface into a complete cell sheet. Hematoxylin and eosin staining and immunohistochemistry results showed that cell
sheet was composed of 2-3 layers of cells and extracellular matrix was maintained intact. As compared with traditional cell harvest
using trypsin digestion, cell sheet fabrication causes no damage to cell membrane and extracellular matrix. Hence, cell sheets would
form a better interaction with tissues in situ, and a higher cell viability and therapeutic efficiency would be expected.
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Table 1 Primers for RT-PCR GAPDH PCR ,
Primer name Primer sequence (5'-3) GAPDH
AFP-S AATCTGTTCCTCATTGGCTAC PAS ©l: pAS 4%
AFP-A CTCTGTCATTTCAGGCTTTT 30 min 0.5%
CX32-S TGGCTGTCCGTCATCTTTATC 5 min, 15 min
CX32-A CTTGTGCCTCTTTACCTCTTCC 5 min 1 min,
CK18-S TCTTGCCGCTGATGACTTTA 1.2.2 [10]
CK18-A GAGGTCCTGAGATTTGGGAG 100 uL 45 wt%  N-
Albumin-S AAACGCCGTTCTGTTCGATAC 35 om
Albumin-A GGCTTGTGTTTCACCAGCTC (FALCON 3001) ’
GAPDH-S GTGCTGAGTATGTCGTGGAGT N-
GAPDH-A GCATCAAAGGTGGAGGAAT | 200 KV 10-torr
12 Hik 0.3 MGy
121
[61. 1.2.3
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Fig. 1 Microphotograph of undifferentiated and differentiated
adipose mesenchymal stem cells. (A) Undifferentiated P3
adipose mesenchymal stem cells show typical fibroblast-like
morphology. (B) The polygon morphology of differentiated

hepatocyte-like cells.
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Fig. 2 RT-PCR results. RT-PCR results
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show the transcription

level of Albumin, CK18 and CX32 increase with differentiation
time. But the AFP transcripts can not be identified at the late
stage of differentiation, indicating most cells have differentiated

into mature hepatocytes.
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Fig. 3 PAS staining result. Glycogen, as indicated by the
white arrow, was detected by PAS staining in cells with two
weeks of differentiation.
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Fig. 4 The character of PNIPAAm solution at 4°C and 40°C.
The PNIPAAmM aqueous solution incubated at 4°C remains
transparent fluid and turns into white hydrogel when
surrounding temperature was raised to 40°C.
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Fig. 5 Schematic map of cell detachment from PNIPAAm grafted cell culture dish.
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Fig. 6 Detached hepatocyte-like cell sheet from PNIPAAmM
grafted cell culture dish.
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Fig. 7 HE staining result of hepatocyte-like cell sheet.
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Fig. 8 Albumin immunohistochemistry result of hepatocyte-
like cell sheet.
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