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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: 
We will investigate a new culture method for human induced pluripotent stem cells that will potentially 
help advance the use of these cells in basic research, drug development and clinical application.  
 
TECHNICAL ABSTRACT:  
THE LONG TERM GOAL OF THIS PROPOSAL IS TO ESTABLISH A NEW HUMAN FEEDER CELLS-BASED CULTURE 
METHOD FOR HUMAN INDUCED PLURIPOTENT STEM CELLS (IPSCS). THIS IS BASED ON OUR SUCCESS IN 
CULTURING HUMAN EMBRYONIC STEM CELLS (HESCS) BY USING HUMAN MESENCHYMAL STEM CELLS (HMSCS) 
AS FEEDER CELLS. OUR SPECIFIC AIMS ARE AS FOLLOWING: 

1. OBTAIN HUMAN IPSCS FROM WICELL INSTITUTE AND EXPAND THEM BY USING CONVENTIONAL METHOD 
THAT INCLUDES THE USE OF MOUSE EMBRYONIC FIBROBLASTS. 

2. CULTURE IPSCS BY USING HMSCS AS FEEDER LAYER. 
3. CULTURE IPSCS WITH HMSCS-CONDITIONED MEDIA IN THE ABSENCE OF ANY FEEDER CELLS. 
 

NON -TECHNICAL ABSTRACT:  
INDUCED PLURIPOTENT STEM CELLS, OR IPSCS, ARE AT THE VERY FRONTIER OF CURRENT STEM CELL 
RESEARCH. UNLIKE TRADITIONAL HUMAN EMBRYONIC STEM CELLS (HESCS), WHICH ARE ESTABLISHED FROM 
THE INNER CELL MASS OF EMBRYOS AT 5-6 DAYS OLD, IPSCS ARE INDUCED FROM MATURE CELLS, SUCH AS 
SKIN CELLS OR FAT CELLS, THROUGH IN VITRO GENETIC REPROGRAMMING. THESE CELLS SHOW IDENTICAL 
CHARACTERISTICS AS HESCS BOTH IN VITRO AND IN VIVO AND THEREFORE POSSESS THE SAME POTENTIAL IN 
TRANSLATION THERAPIES AND DRUG DEVELOPMENT AS HESCS. IN ADDITION, THEY AVOID ETHICAL ISSUES 
ASSOCIATED WITH THE USE OF HESCS AND ALSO PROVIDE A UNIQUIE ADVANTAGE IN MAKING PATIENT-SPECIFIC 
PLURIPOTENT STEM CELLS. HOWEVER, IPSCS ARE STILL GENERATED AND SUBSEQUENTLY CULTURED IN THE 
PRESENCE OF MOUSE EMBRYONIC FIBROBLASTS (MEFS), A FEEDER LAYER USED IN THE TRADITIONAL CULTURE 
METHOD, WHICH IS ALSO THE MOST FREQUENTLY USED, FOR HESCS. THE ANIMAL FEEDER CELLS PRESENTS A 
HURDLE TOWARDS CLINICAL AND PHARMACIEUTICAL APPLICATIONS OF THESE IPSCS. DURING THE LAST 
COUPLE OF MONTHS TWO GROUPS REPORTED CULTURING IPSCS UNDER XENO-FREE CONDITIONS THAT ARE 
VOID OF ALL ANIMAL COMPONENTS INCLUDING MEFS BY REPLACING MEFS WITH IRRIDIATED HUMAN SKIN 
FIBROBLASTS. OUR LAB HAS BEEN SUCCESSFULLY CULTURING HESCS ON MEFS. IN ADDITION, WE HAVE ALSO 
SUCCESSFULLY CULTURED THEM BY USING HUMAN MESENCHYMAL STEM CELLS (HMSCS) AS ALTERNATIVE 
FEEDER CELLS. HMSCS ARE A TYPE OF ADULT STEM CELLS THAT NORMALLY EXIST IN A NUMBER OF TISSUES 
INCLUDING BONE MARROW, ADIPOSE TISSUE, PERIPHERAL BLOOD AND UMBILICAL CORD BLOOD. THEY CAN BE 
EASILY ISOLATED AND EXPANDED IN VITRO AND PRESENTS A WONDERFUL ALTERNATIVE POTENTIAL 
AUTOLOGOUS FEEDER CELL SOURCE FOR SUPPORTING PATIENT-SPECIFIC IPSCS. THIS PROPOSAL IS AIMED TO 
INVESTIGATE THE FEASIBILITY OF CULTURING HUMAN IPSCS ON HMSCS, WHICH HAS NOT BEEN REPORTED BY 
ANY OTHER GROUPS. HMSCS HAVE SEVERAL ADVANTAGES TECHNICALLY OVER OTHER HUMAN CELL TYPES AS 
FEEDER LAYER, AS DESCRIBED IN MORE DETAILS IN THE PRJECT DESCRIPTION. IF SUCCESSFUL, THIS WILL 
POTENTIALLY HELP ADVANCE THE USE OF HUMAN IPSCS IN BASIC RESEARCH, DRUG DEVELOPMENT AS WELL AS 
APPLICATIONS IN REGENERATIVE MEDICINE.   
 




