a2 United States Patent

Lee et al.

US008216839B2

US 8,216,839 B2
Jul. 10,2012

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@

(22)

(65)

(62)

(60)

(1)

(52)
(58)

SYSTEMS AND METHODS FOR MAKING
HEPATOCYTES FROM EXTRAHEPATIC
SOMATIC STEM CELLS AND USE THEREOF

Inventors: Oscar Kuang-Sheng Lee, Taipei (TW);
Tom Kwang-Chun Kuo, Taipei (TW)

Assignee: National Yang-Ming University, Taipei
(TW)
Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

Appl. No.: 13/244,411

Filed: Sep. 24, 2011
Prior Publication Data
US 2012/0028354 Al Feb. 2, 2012

Related U.S. Application Data

Division of application No. 12/489,760, filed on Jun.
23, 2009, now Pat. No. 8,062,632.

Provisional application No. 61/074,673, filed on Jun.
23, 2008.

Int. CI.

AOIN 63/00 (2006.01)

AOIN 65/00 (2009.01)

CI2N 5/00 (2006.01)

CI2N 5/02 (2006.01)

US.CL ..o 435/377, 435/375; 424/93.1
Field of Classification Search .................. 424/93.1

See application file for complete search history.

(56) References Cited

OTHER PUBLICATIONS

Liu, J Cell Biochem, 2003, 88:29-40.*

Wagers, 2002, 297:2256-2259 *

Kuo et al., “Stem Cell Therapy for Liver Disease: Parameters Gov-
erning the Success of Using Bone Marrow Mesenchymal Stem Cells”
Gastroenterology 2008;134:2111-2121.

Banes et al., “Adipose Tissue-Derived Mesenchymal Stem Cells as a
Source of Human Hepatocytes” Hepatology 2007, vol. 46, No. 1,
219-228.

Lee et al., “In Vitro Hepatic Differentiation of Human Mesenchymal
Stem Cells” Hepatology 2004, vol. 40, No. 6, 1276-1284.

Kang et al., “Fibroblast growth factor-4 and hepatocyte growth factor
induce differentiation of human umbilical cord blood-derived
mesenchymal stem cells into hepatocytes” World J Gastroenterol
2005;11(47):7461-7465.

* cited by examiner

Primary Examiner — Valarie Bertoglio
(74) Attorney, Agent, or Firm — Hsiu-Ming Saunders
Intellectual Property Connections, Inc.

(57) ABSTRACT

A method for preparing isolated hepatocytes is disclosed. The
method comprises: a) culturing mesenchymal stem cells
(MSCs) in a medium comprising hepatic growth factor
(HGF) to cause the MSCs to differentiate toward hepatocytes,
wherein the MSCs are isolated from bone marrow or umbili-
cal cord blood; b) culturing cells from a) in a medium com-
prising HGF and oncostatin M (OSM) to facilitate the cell
differentiation toward hepatocytes; and c) culturing cells
from b) in a medium comprising OSM to cause the differen-
tiated cells to mature into hepatocytes, and thereby producing
the isolated hepatocyte cells.

20 Claims, 7 Drawing Sheets
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